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DESCfcJFTIOX OF THE MOST POwfctiFrL 
EtECTjtO'WJtGMET VKT COSSTUrCTED, 
13Y T|3 E REV. M. J„ CALLAN, PltfiFEK Sdtt, 
Of XATtrHA e. rmii^uniY IX TltF 3 -h f« 
CD M.F.ti E , MAYXIJOTWj 

<Froro &tnTg<KHt*s Awwlx of Elwtrinty tar July)- 
1 have lately constructed for the College, 
mi electro-magnet which far surpassed in 
electrie arid magnetic power, all the elratno* 
magneto of which l have Wen able to find a 
description. The iron bar of our magnet 
wieigla 15 atone; it is 2£incliff todiameter, 
and moire than 13 feet in length. It U bent 
into the form of a horse-shoe ; the distance 
between the poles is 7 inches A copper 
wire,, one-sixth of an inch diameter,, is 
coiled once round the whole length, of the 
iron bar. Tills wire Is divided, into scrcn 
parts r -each about 70 feet long. A thin cop- 
per wire,, about one-fortieth of an inch in 
diameter, is soldered to one of the think 
wires at about a foot from one of Us es- 
tremitics. The thin wire is about 111,000 
feel tong ^ it Is wound round the magnet in 
the same direction as the thick wire, and, to 
one conti neons toil. By connect Eng the op¬ 
posite ends of the seven thick wires with 
the opjHjaite polos of it powerful gwlvarito 
battery, mi extraordinary magnetic power is 
eoamniLUCEik'd to the iron bar; and, by 
breaking battery cOmmUaicatiilti, an electric 
current of enormous intensity is excited hi 
the long coil of thin wine. I have tried the 
magnetin and electric powers uf tliia magnet 
only once. In consequence- uf making the 
trial, iii. presence of about SCIO of the atu- 
dents, 1 was compelled to omit many of the 
experiments which 1 intended to make, and 
whicSa, I ex.pcct to make before the Olid of 
this mouth. 

In exhibiting the power of the magnet, I 
first Used Onr large buttery of 2Q pairs of 
plates, Caeh 2 feet square, and afterwards 
a Wollaston buttery,, containing 2^11 pairs 
of 4*inrii plates. When the opposite ex¬ 
tremities of tlae seven thick wires were ean- 
ner ted with the. opposite euda of the battery 
of large or of small plates, we found it im¬ 
possible to separate tbe keeper from the, 
magnet by any force acting in a direction 
appoints to that in which the magnetic 
power was rimed, The keeper was a horse- 
shoo bar of iron about 20 inches long aqd 
24 inches diameter* The highest pednt of 
the arc formed by the keeper was 7 inches. 
The distance between ite poles was the 
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same as the distance between the poles of 
the electro-magnet. Its weight was about 
28 pounds. When the electro-magnet was 

E laced in a horizontal position, and the 
eeper applied to it, the magnetic power 
wan so great (when the battery of large 
plates was employed) that the keeper re¬ 
mained without any support, in a horizontal 
position ; and, a weight of about -10 pounds, 
acting at 7 inches from the poles, or at 
the highest point of the curve formed by the 
keeper, was required to turn it out of the 
horizontal position. The poles of the mag¬ 
net were so badly ground, that a great part 
of the keeper was at a sensible distance 
from the magnet. 

The magnetic power produced by the 20 
large plates was considerably greater than 
that which was communicated to the iron 
bar, by the 210 pairs of small plates. 

The great electric power of the magnet, 
or its power of exciting an electric current 
in the helix at the moment battery con¬ 
nexion is broken, was shown by the most 
brilliant combustion of charcoal, and by the 
destruction of animal life. 

To one end of the oscillating wire belong¬ 
ing to the electro-magnetic repeater, I tied 
with a fine metallic wire, a piece of charcoal, 
in such a way that, on working the repeater, 
the extremity of the wire and the point of 
the charcoal should dip simultaneously iuto 
the mercury, and should rise simultaneously 
from it. The opposite ends of the thick 
wires coiled on the electro-magnet were 
connected with the opposite ends of our 
large battery, and the connexion was broken 
very rapidly by means of the electro-mag¬ 
netic repeater. As often as the connexion 
was broken, the charcoal and mercury were 
ignited by the electric current excited in 
the thick wires coiled round the magnet. 
The succession of sparks produced by the 
ignition of charcoal and mercury was so 
rapid, that they formed one continuous 
blaze of the most vivid light. The combus¬ 
tion of the charcoal and mercury was accom¬ 
panied by a large quantity of smoke, and 
was muelt more brilliant than that which is 
produced by u jvoltaic current passed from 
the battery employed, through a pair of 
charcoal points. 

When, by means of an electro-magnetic 
repeater, a rapid succession of the electro 
currents excited in the long coil of thin 
wire (at the moment of breaking battery 
connexion) was passed through charcoal 
points, they were but slightly ignited. But, 
although the igniting power of the electric 
current produced in the long coil of thin 
wire, was very feeble, its intensity was ex¬ 
ceedingly great. For, when it was passed 
through the body of a large fowl, instant 
death was produced. 


I have not as yet examined the decom¬ 
posing power of our magnet; but I will 
shortly try it on some of the simple sub¬ 
stances. 

I found about four months ago, than an 
electric current capable of giving a shock, 
and consequently of producing decomposi¬ 
tion, is excited in the helix of an electro¬ 
magnet on making, as well as on hi eaking 
battery connexion, when the thick wit e coil¬ 
ed on the iron bar is short, and when the 
thin wire is long. Hence it is impossible 
to obtain separately tlie dements of bodies 
decomposed by the clcctro-magnct. For 
a similar reason, it appears to me impossible 
to obtain separately the elements i f sub¬ 
stances decomposed by the magneto-electric 
machine. The shock given by the magnetic 
helix, on making battery connexion is weak 
compared with that which is given, on break¬ 
ing communication. It increases with the 
number of plates in the battery. 

1 am now engaged in making an electro¬ 
magnetic engine to be worked by our large 
magnet, or by 20 smaller electro-magnets. 
Should the engine work well, I expect to 
send you a description of it, in time for 
publication in the October number of the 
Annals. 

N. Cauak. 

Maynoolh College, June 14, ltW. 


ox THK METHOD OP CONNECTING F.LKC- 
TRO-MAGKKTS SO AS TO COMBINE THEIR 
ELECTRIC TOWERS, ETC. } AND ON THK 
APPLICATION 0 Y ELECTRO-MAGNETISM 
TO THE WORKING OP MACHINES. UY 
THE REV. N. j. CALLAN. 

(From Sturgeon’s An/iaU of Klectriciig for October.) 

About four months ago, a method oc¬ 
curred to me.by which any number of elec- 
tm-magnets might he connected t>*gether 
so tis to obtain an electric current, having 
an intensity equal to the sum of the inten¬ 
sities of all the currents excited in the 
helices of all the magnets. I tested this 
method by experiment about a month ago, 
and found it successful. I coiled on two 
bars of iron, once round their entire length, 
a copper wire one-twelfth of an inch dia¬ 
meter, and left the ends of the wire on each 
bar, projecting. I then coiled about 150 
feet of wire onc-ninctieth of an inch din 
meter, over the thick wire. The ends of 
the thin wire on each bar were also left 
projecting. The ends of the. thick wire on 
each bar were successively connected with a 
pair of seven-inch plates, and the shock 
taken from the thin wire, of each magnet, 
by holding a pair of cylinders connected 
with their extremities of the wires. The 
shocks from the two magnets apprised to 
he equally strong. Afterwards ti e thin 
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■wires of the two magnets were united at 
one of their extremities so as to form one 
continuous wire, and the voltaic current 
was passed from the same pair of plates, 
through the thick wire coiled on both mag¬ 
nets. The shock given by the thin wire, in 
this case, (on breaking hatter) connexion) 
appeared to be twice as strong as the shocks 
given by either of the magnets seperately. 
lienee, if the thin wires coiled on anj num¬ 
ber of elcctro-maguets, be unitec together 
so as to form one continuous wire; and, if 
all the magnets be simultaneously mag- 
nrtized by the voltaic battery, an electric 
current will be produced in the thin wire (at 
th# moment of breaking bnttery communi¬ 
cation) having an intensity equal, or nearly 
equal to the sum of the intensities of the 
currents excited ineaeh of the helices. Care 
must be taken to unite the thin wires in 
such a roannei, that the electric current 
excited in the helix of each magnet on 
breaking battery communication, may all 
lloiv in the same direction; otherwise, the 
current produced in the helix of one magnet 
mny neutralize the current excited in the 
helix of another. From a small electro¬ 
magnet, an electric current equal in point of 
intensity to that of n battery containing 
1,000 or 2,000 voltaic circles, may be readily 
obtained. Hence, by means of 100 electro- 
magneU r «mdnbattcrycontaiiiingl0orl21argc 
plates, we may produce an electric current 
equal in point of intensity to tbut of n bat¬ 
tery containing 100,000 or 200.000 pairs of 
plates. An electric current of enormous 
intensity may he also obtained from a single 
magnet of very large size. 13uf, I am 
strongly inclined to think that the electric 
power of 100 smalt magnets is conaiderably 
greater than that of a single magnet equal 
in size to the 100 magnets. First, because 
all long bars retain a considerable portion 
of the magnetic power imparted to them by 
the voltaic current. I have tried about fif¬ 
teen bars of iron, varying in length from fi 
to 13 feet, and every one of them retains 
some of the magnetic power. Our large elec¬ 
tro-magnet retains constantly a power capable 
of lifting about twenty pounds. Secondly, 
because long bars lose their magnetism, 
slowly and not In an instant. 

Any number of electro-magnets for elec¬ 
trical purposes, ranj be united so as to in¬ 
crease those effects which depend on quan¬ 
tity of electricity. If the similar ends of 
all the thin wires coiled on the magnets be 
connected together, while the similar ends 
of the thick wires belonging to the magnets 
are connected with the battery, as many elec¬ 
tric currents will (at the moment of waking 
and of breaking bnttery cammunications) be 
excited in the thin wires as there ure mag¬ 


nets, and will pass through any body placed 
between the ends of these wires. 

1 have just made an electro-magnet which, 
with a single pair of 7 inch plates, gives 
(even at the moment of makiog battery 
communication) a shock &9 strong as the 
shock from about thirty ar forty jtairs of 
plates. 

In making electro-magnets which arc to 
be connected for the purpese of obtaining 
increased electric intensity, care must be 
taken not to solder the thin to the thiek 
wires of the magnets, and to leave both ends 
of the thiu wires projecting.* 

About four month ago I coiled on a 
cylinder of wood about 10 feet of covered 
copper wire one-eigbtb of an inch thick. 
Over this wire, I coiled about 200 feet of 
very thin wire which was also covered. 
When the ends of the thick wcke were con¬ 
nected with a pair of plate*, a shock was 
received by holding in the hands a pair of 
cylinders connected with the ends of the 
thin wire. This shock wus felt only at the 
moment of making battery communication, 
but not on breaking the communication. 
When the voltaic current was passed through 
the thick wire from a battery of 20 pairs of 
2 feet plates, there was no shock on break¬ 
ing communication, but, on making com- 
muuication, tlm shock was very strong. 
The electric current which gave the shock 
was incapable of producing any effect on a 
very delicate galvanometer. When an iron 
bar was put into the helix formed of the 
thick wire, the shock felt on making com¬ 
munication was greatly increased, but was 
far weaker than the shock received on break¬ 
ing communication. 

In a paper published in the July number 
of the Annals, 1 stated that 1 was then 
employed in making an electro-magnetic 
engine to be worked by 26 electro-magnets. 
In the end of June, 1 tried the engine before 
it was completed, and found these two 
defects in it. The first was that some of the 
magnets were connected by iron where they 
ought to have been connected by a substance 
not susceptible of maguetism; the second 
arose from the number of magnets which 
were divided into two sets, each containing 
13 magnets. I found it impossible, in the 
plan which I adopted, to make an odd num¬ 
ber of magnets work, and was therefore 

* For the illustration of secondary current* at 
the lecture table, I find no method so simple and 
explanatory, m by having two distinct roils, each 
on its own bobbin. The buttery coll of thick bell 
wire is on the * mailer bobbin, ami can be introduced 
to the interior of the thin wire coil at pleasure ; the 
bobbin of the latter haring a hollow a*i* mi (Helen My 
large for its admission. By tbU mean* it it obvious 
to every auditor, that the buttery current has no 
communication with tbc outer coil. Kmr. Annals 
or Elbc. 
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©bilged to reduce the number of magnets to 
l M ; or to two sets each eonfcai tUH f 12 
ns(ip5efcfl + I slid substituted n brass mu- 
nexicn between the magnets. fur the iron 
ont:. 1 Gh@lt found that cue small tl-oCLru- 
magnet was capable of producing circular 
motion in s wheel which weighed about IUO 
pounds, and tfmt six Bosgiietd were sufficient 
to gms rapid motion to the wheel The 
retails of the experiment* which 1 made, 
eo&finccd me that ekctxo-Ui^ifltiboi might 
be mtcressfhlly applied to the working of 
machinery of every kind, and I resolved to 
get made an, engine which would (to the 
work of one horse or perlupi of two. This 
engine will contain 4 ik electHMfiagnstB, slid 
1 expect that, with a battery containing 0 
huh feet of wine, it will propel, el the rate 
of seven or eight miles nn hour, a carriage 
which aJotig with its loud, will weigh 13 ow t. 
The engine will be ready for work i n the end 
of this month or in the beginning of the 
next. By caienlaticns founded on experi¬ 
ment, I have bem led to the folio 1 * big coo- 
clesionsH First, that an electro-magnetic 
engine as powerful as any of the steam 
engines on the Kingstown Bail wav, may be 
■constructed for the sum. of l£;W r j secondly, 
that til© weight of such *m engine will not 
exceed tons; thirdly, that the annual 
expense of working uisd repairing it will not 
be more than 3Q0L If my calculations be 
correct, the exp case of propelling the rail¬ 
way carriages by electro-magnetism, will bo 
scarcely one Fourth of the cost of Steam, I 
have found that the first cost of on electro¬ 
magnetic engine, and. the expense of work¬ 
ing and repairing it, increase only ms the 
SCpiQFS root of the power of the engine. 
Thus, the first cni-vE of an engine of 109 
horse pdwfir, and expense of working it will 
be very little more than ten times the cost of 
an engine of one horse power, jV battery 
contoimug 19 square feet of line will work 
Ml eugirc 1(U> times as pewerJ'iil tt.< that 
which requires only one square fuot of k*hc. 

N. J„ Cauan, 

Majrnnuth College., September 11, ld3T. 
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CAllan's Iron Battery.—Another remarkable battery was invented 
by Dr. Callan, and termed by him the Maynooth battery. This con¬ 
sisted of a cast-iron cell charged with a mixture composed of twelve 
parts of concentrated nitric acid and eleven and a half parts of 
strong oil of vitriol. A porous cell, containing a plate of zinc and a 
solution of nitric and sulphuric acids, was placed in the centre of the 
iron cell, and a binding screw was attached to the iron cell, as also 
one to the zinc plate, when the battery was complete. Dr. Callan 
constructed a series of such circles consisting of 557 pairs, containing 
96 square feet of zinc and about 200 square feet of cast-iron. The 
discharge of this powerful battery through a very large turkey in¬ 
stantly killed it, and a luminous flame (or arc) was produced 5 inches 
in length. The iron battery, though very interesting and useful for 
experimental purposes, is not suited for electro-deposition. 

Bunsen’s Battery.—One of the most useful batteries for the 

__i __ c ±\. _ _i__j__ .L-ti_:_x_:_ —.1 t_ ax .„ 
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RITCH IE- S EL E CTR D - DYK AMI C 
INDUCTION MACHINE.* 

HY PROFESSOR W. ». ROGERS, 


A very powerful induction apparatus baa 
been devised by Mr* E< S, Ritchie, of Bos¬ 
ton, United Statei. In this the secondary 
coil Is formed by winding the wire in such 
manner as to make a senes of flat spirals* 
haying each the thickness of a single wire, 
and thua building up the coil by thin traui~ 
yerse strata. The primary ceil is cot ere d 
by a gutta percha tube, and this by a closely 
fitting bell glass, knobbed at the tipper end, 
and haying a widely-expanded lip below* 
Oyer the whole is placed the secondary coll. 
By this arrangement the discharge between 
the core and the secondary coll is effectually 
prevcatcEL Y&ryjjarfect means are used for 
preventing any discharge within the secon¬ 
dary coil, between its different parts* With 
a secondary coil of 30,000 feet of wire, No. 
34, and using one Bunsen cell, this appara¬ 
tus gives a spark six inches in length* 
When the coil is increased to £0,000 or 
60,000 feet, and four cells are used, the 
spark it lengthened to upwards often inches, 
and has been passed continuously through 
an interval of IO$ inches* The primary coil 
ia formed of No- 0 wire, and about SO feet 
in length. The condenser* made of tinfoil 
separated by oiled silk, has a surface in tliia 
larger apparatus of about 30 feet. Profes¬ 
sor Rogers referred to the very superb phe- 
nomen a produced by the passage of the cur¬ 
rent through an exhausted tube qF great 
length and diameter, and those exhibited by 
the beautiful arrangement known as Uas- 
aiot'a Cascade, which, with other pheno¬ 
mena of electrical light, were developed by 
this apparatus with a splendour perhaps 
never before equalled. 


* British Association, 133?. 
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QF the TOE MOUNT WILSON SOLAR OBSERVATORY, PASADENA, CALIF. 



Fig- I. Photograph Showing "Black Lightning" Taken by Ferdinand Etlerman on Mount Wilson, California. 


the sparks will develop reversed, 
which is not the case if the exposure 
to candle light precedes the im¬ 
pression of the spark images. . 
As 1 showed several years ago, the 
Clayden effect, or the type of re¬ 
versal giving rise to the phenomenon 
of dark lightning, results from the 
action of a light-shock on tin¬ 
plate, before its exposure to diffuse 
light.” 

The Clayden effect, as explained 
above, would solve the mystery of 
black lightning, if only the first 
flash or image reversed, and all the 
subsequent ones were bright, llere 
would be the simple reversal of the 
first flash by the illumination of 
the background from subsequent 
flashes, causing the background 
to develop strong, and leaving the 
places clear where the first light¬ 
ning images were. But the explana¬ 
tion of such combinations of re¬ 
versals as Figs. 1 and 2 show is 
not satisfactorily given, especially 
in Fig. 2, where every main flash 
shows reversal, and of equal inten¬ 
sity, and yet it was these very 
flashes that illuminated the back¬ 
ground, and there was at least one 
minute time interval lietween flashes 
so that the last one must ha\e 
been impressed on a slightly fogged 
background, and yet there is strong 
reversal. 


T HE phenomenon known as black 
lightning is one that is reproduced 
occasionally on plates or films that 
arc exposed for recording images of 
the lightning flashes, ami always 
excites curiosity. Tne phenomenon lias al¬ 
ways lieen of interest to me.altho I had not 
secured any exposures which exhibited it, 
until the night of June 30-July 1, 1918, 
at , which time Southern California was 
visited w-ith a most violent scries of light¬ 
ning storms, beginning aliout 10 o'clock in 
the evening anil lasting till 5 A.M. 

I he storm was the culmination of several 
days of sultry weather, and past along 
slowly from SE to NW. Very little rain 
jell, and very little wind accompanied it. 
1 here would be localized centers of activity, 
and from Mr. Wilson, where these plates 
were taken, six distinct centers of disturb¬ 
ances, covering an arej of aliout 1000 
square miles, w-cre visible at one time. 

l.ightning storms are not common in 
this locality, and I was therefore not pre¬ 
pared for the wonderful display of aerial 
fire-works that it was my good fortune 
to witness. I did, however, get a camera 
ready, and exposed a number of plates, 
in order to get some good lightning flashes. 

When these plates were developed next 
day, a curious result was evident. The 
plates^ exposed during the earlier part of 
the night did not show any reversals or 
black lightning, but as the night progrest, 
the plates showed more and more, till at 
4:30 A.M., when plate C165 (Fig. 2) was 
made, all of the flashes show black light¬ 
ning. 

I he saying that "Curiosity once killed 
a cat” had no terrors for me, after witnessing 
this storm. I therefore liegan a search for 
literature on the subject to explain this 
reversal, which, while photographic, was 
not the ordinary reversal due to over-expos¬ 
ure and it is admirably illustrated in Fig. 1, 



where the tips or ends of the branchcsof the 
lightning are reversed, the edges dark and 
the strongest 
flashes bright 
with (larkedges. 

During the 
search I came • 
across an article 
on photographic 
reversals by Pro¬ 
fessor R.W. Wood 
of Johns Hopkins 
University (Astro- 
physical Journal 
17, 1903, p. 361) 
in which he de¬ 
scribes the Clay¬ 
den effect, a phe¬ 
nomenon of a cer¬ 
tain kind of photo¬ 
graphic reversal, 
and the following 
is quoted from 
that article. 

"The Clayden 
effect, which is the 
type chiefly to lie 
dealt with in the 
present paper, oc¬ 
curs when an ex¬ 
posure of about 
1-1000 of a second 
or less is given, 
and the plate fog¬ 
ged subsequently 
by exposure to 
diffuse light be¬ 
fore development. 

If images of elec¬ 
tric sparks are 
thrown on a plate, 
and the plate is 
thenexposedtothe 
light of a candle 
for a few seconds, 


"Dark Lightning" Experiments in the 
Laboratory. 

The Clayden effect as produced in 


Fig. 2. Another Remarkable Photograph Showing "Black Lightning,” Which 
Was Taken by Ferdinand EUerman on Mount Wilson, California. 
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the laboratory is beautifully 
shown in Fig. 3. Here we have 
two spheres about seven inches 
in diameter, separated by an 
air gap of about three inches. 

A difference of potential of 
about 220,000 volts fails to 
break down the dielectric, until 
a vulcanite (hard rubber) rod 
is brought close to the top of 
one of the spheres, when ioniza¬ 
tion begins and carries the 
current along the lines of force 
in a curved path to the top of 
the other sphere. A numl>er 
of spark9 follow the same gene¬ 
ral direction, then the dielectric 
breaks down bet ween t he spheres 
and when the arc is formed 
giving the high flare, the back¬ 
ground is illuminated. When 
a plate has l>ccn exposed to an 
image of this, we And that 
the images of the first sparks 
are reversed, more or less com¬ 
pletely, according to the strength 
of the spark-image or fogging 
light. Had the plate been 
covered before the arc formed 
all the S|>ark 
images would 
have been 
bright as is 
shown by 
other nega- 
tives accom¬ 
panying the 
one from which 
Fig. 3 was 
made. I am 
indebted for 
this illustra¬ 
tion, to Pro¬ 
fessor Harris 
f. Ryan of 
I.eland Stan¬ 
ford Jr. Uni¬ 
versity, who 

kindly sent me negatives and permitted 
me to use them for illustration. 

In making experiments on the Claydcn 
effect, it is found that the greater the 
difference in actual time of thelight shock, 
and of the fogging exposure, the easier 
the reversal is produced. The weaker 
the light shock, the weaker the fogging 



Fig. 3. “Dark Lightning” As Produced in the Laboratory. The Dis¬ 
charge Took Place at a Potential of 220,033 Volts Between Two Seven- 
Inch Metal Spheres. 
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5sec. 4sec. 3sec. 2sec. Isfc. protected 


Fig. 4. Images of Electric Sparks Reversed by Fogging the Plate After Exjx 
a Weak Light. Illustrating the Claydeo Effect. The Bright Images on the 

Plate Which Were Protected. 


the Plate After Exposure, for 1, 2, 3, 4 and S Seconds, to 
it Images on the Dark Background Axe the Parts of the 
Plate Which Were Protected 


exposure necessary, and conversely, the 
stronger the light shock, the stronger is 
the fogging exj>osure necessary, until a 
limit is reached, perhaps when images, 
such as those of lightning, arc so strong, 
as in Fig 1, that the light action has gone 
too far to be capable of reversal by subse¬ 
quent fogging. 


If a scries of spark images are 
imprest on a plate, and half the 
plate is fogged by one spark, 
and the other half is exposed to 
a candle or lamp sufficiently to 
fog it, then, on development, 
the half fogged by the one spark 
will show nothing but fog, while 
the other half will sho\v the 
spark images as positives, illus¬ 
trating the fact that the fog¬ 
ging must be of a soaking kind. 

If the plate i9 held farther 
away from the spark, and the 
fogging is done by exposure to 
8 or 10 sparks, a weak rever¬ 
sal i9 obtained. The duration 
of the first exposure must be 
very short, preferably 1-10,000 
second or less, alt ho reversal 
can be obtained with exposures 
as long as 1 — 10(X) second, as 
Professor Wood has shown in his 
article referred to. 

To anyone wishing to make 
experiments in the line of dark 
lightning , 1 would offer the fol¬ 
lowing suggestions: 

Have at least three cameras, 
not ncccssarilv 
large, with 
lenses of good 
quality having 
aperture of 
F/8. Films 
are more con¬ 
venient than 
plates for rapid 
changes. 
Change the 
Aim in one 
camera after 
every flash; in 
the second af- 
tcr two or 
three flashes, 
and in the 
third camera 
let quite a number of flashes impress them¬ 
selves. In that way, it seems to me, muc^j 
could be learned about this subject. c* 
As the summer is before us 1 hope that_ 
readers of this article will take up the matter 
as suggested above, and 1 shall be pleased 
if I can be of assistance to anyone under¬ 
taking the work. 



The Smallest Thing Extant 

lNE, 


By GEORGE A. BEAI 


A GRAIN of sand lay 
tiny thing indeed; 

So very small a particle, the eye 
could scarcely heed. 

This mite of stone by vanity was carried 
quite away, 

And said, "I am the smallest thing exist¬ 
ing here today.” 

“Well, well,” spoke up another voice from 
somewhere down below, 

“Your views I have to contradict, you do 
not seem to know 

That I am smaller still than you. I and 
my friends within 

That little heart of yours reside, so we 
the title win.” 

The mite of sand was sorrowful, this woe¬ 
ful news to hear, 

So greatly it affected him, he shed a stony 
fear. 

And then began the tiny grain, "I never 
heard of you; . . 

And furthermore I can’t believe the 
things you say are true." 

“That’s easy!” said the stranger voice. 

“You did not know of me. 

Because I am so very small my form 
no one can see. . 

So now perhaps you’ll understand just 
why I ought to rule. 

My name? Oh, yes, I most forgot, tis 
Bobby Molecule." 


The disappointed grain of sand had just 
begun to weep. 

When lo! another stranger voice came 
calling from the deep, 

And to the Molecule it said in tones of 
lofty scorn, 

"You are of, great and ponderous sire 
and from my kind are born.” 

The Molecule, who up to now, had 
thought himself so small, 

Began to quake for fear that he would 
lose his place withal. 

“If you are smaller still,” said he, "then 
kindly give your name, 


Jr. 

They christened me the Atom and I’m 
going to rule as king.” 

The Molecule was just about to render 
up the crown. 

When from Infinity there rose a whisper 
soft as down. 

"Your arguments have been in vain,” it 
said in accents gay, 

"I claim the right to rule as king of all 
small things today. 

“I am a million times at least a smaller 
thing than you. 

Your movements I control and guide, 
in everything you do. 


For I will not give up my place just to j am pure Electricity, I stand in man- 


advance your fame. 


"and 


“Then listen," said the tiny voice, 
you will understand 

Just how we are the smallest things in 
Lilliputian Land. 

Alone we have no value, but ’tis our 
reunions form 

All combinations that exist, subject to 
nature’s norm. 

“Upon a needle's tiny point, you may 
believe or not, 

A hundred thousand of my kind could 
do the latest trot. 

They call me indivisible; the very small¬ 
est thing, 

323 


kind’s grace. 

Primordial in Nature I pervade the cos¬ 
mic space. 

“My name it is Electron, and I am the 
most minute 

Of anything that’s known to man. and 
this you’ll not dispute.” 

The Atom quite reluctantly—hard smitten 
with his loss— 

Knelt down and past the longed-for 
crown unto his new-found boss. 

And as the tiny group of four went whirl¬ 
ing on thru space, 

I wondered if some smaller thing would 
take Electron’s place. 
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Science and Invention for August, 1921 


Can YOU Perform These 
Spectacular Tesla Experiments? 


The pages here reproduced 
are only a few taken at 
random from 

Electricity 
at High 
Pressures and 
Frequencies 

By Henry L. Transtrom 

A NEW book devoted exclusively 
to High Frequency Currents. 

This sub'ect is by far the most 
wonderful and most fascinating of the 
many open to electrical student and 
experimenters. 

The trouble in the past has been that 
very little has been printed how to con¬ 
duct these experiments outside of maga¬ 
zine articles. Few books are in existence 
today that treat on the subject. Mr. 
Transtrom’s book is the only compre¬ 
hensive work of its kind that we know 
about. 

FREE—Complete Tesla Coil 
Specification, with blue prints 
furnished FREE with every 
copy of this book. 

Make Your Own Tesla Coil 

Mystify and entertain your friends—complete 
your own electrical education. Buy a copy today. 

Bound in stiff paper $2.50 prepaid, 

Or $3.00 prepaid 
bound in blue linen 



AS' 1 ^ 



jhrrth Wr» J * c 

- 

„ l. ,«.<•* oi v"- 

V, lV< nyci* 1 ** 


The Joseph Branch 
Publishing Co. 

Chicago. 111. 
Gentlemen: 

Permit mo to state 
In my humble opinion 
that your book 
••Electricity at High 
Pressure and Fre¬ 
quencies.” by Henry 
L. Transtrom, is the 
very best thing on 
this subject that has 
appeared slnro the 
early articles of Tea- 
la and Thomson. 

For years I have 
been Interested in 
high frequency. and 
have read everything 
I could Und ou this 
subject. 

I am figuring on 
building a coll like 
the one on page 218. 
hence my question 
enclosed in this let¬ 
ter. 

Very truly yours, 

8. M. Keenan, 

8up’t of the Poor. 

Elolse. Mtrh. 



ELECTRICITY 
At High Pressures 
And Frequencies 



Your Laboratory is not complete 
without this book 

It explains all the fundamentals of high frequency cur¬ 
rents, devoid of obtruse mathematics or technicalities, so 
that the student will have a good insight into this fasci¬ 
nating art. 250 pages, 14 large chapters, 141 original 
illustrations. 

Order your copy today! 

You can not afford to be without this book. Fill in the 
coupon today and the book will be sent to you prepaid at 
once. 

The Jos. G. Branch Publishing Co. 

Dept. H, 4325 Drexel Blvd. Chicago, Ill. 


Gentlemen:—Please send me -at-oncc your Mr. Henry L. Transtrom’s 
lx>ok "Electricity at High Pressures and Frequencies" as described on 
this page, including complete Tesla Coil Specification. I enclose herewith 
value of 5 , for which you are to send the book prepaid at once. 


Name.. 


Second Edition Just Published 1 


City. 
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he holds the rotating brushes in contact 
with the shoes and gives the final artistic 
touches by the regular hand appliances. 
But the machine which we illustrate here 
is a completely automatic mechanism. The 
coin is inserted in the slot and the machine 
does the rest; dusts the shoes, dries them, 
polishes and brushes to a shine and finally 
rubs with a cloth to give the finishing touch 
to which we have now become accustomed. 
One and a half minutes only are required 
for the process. The machine falls in the 
class of automatic vending machines, and 
its exploiters believe, that it will obtain 
very extensive introduction and apprecia¬ 
tion from the public. 


TESTING INSULATORS 

The very high tension electric circuits 
now used for long distance power distri¬ 
bution require the highest grade of in¬ 
sulators. These insulators are made of * 
the most carefully selected material and 
are rigorously tested before leaving the 
factory or before use. They are subjected 



A Spectacular High Voltage Test Conducted on a 
Suspension Type Insulator, Such as Is Used on 
High Tension Transmission Lines. The Voltage Is 
Increased During the. Test until the Discharge 
Breaks Down the Air Dielectric and Flashes Over. 
The Insulators Here Shown Are Quite Large Affairs 
or About as Big as Dinner Plates, and the Flashover 
Took Place when the Voltage Was Raised to a Po¬ 
tential of 430,000 Volts A.C. 

to a very high potential until the point 
called the “flashover” is reached, when 
the spark is discharged and leaks from 
terminal to terminal outside of the in¬ 
sulator. 

' This discharge is kept up for a long 
enough period to detect any weakness in 
the porcelains. Another test which may 
be said to be applied once for all on a 
standard shaped or experimentally shaped 
* insulator, is called the "design” test, to 
determine whether the shape of the in¬ 
sulator is such as to restrict the discharge 
to the air. The test is made still more 
conelusive-by sprinkling the surface of" 
tfthe insulator with water so as to make a 
rainy day- test. 

The cut shows a wonderful aerial dis¬ 
charge produced during the testing oper¬ 
ation of some insulators at a potential of 
‘430,000 volts AX; 
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L E. KNOTT APPARATUS COMPANY 

( 1NCOKPOKATHD. ) 

BOSTON, *188. 


FI Oi’RlETt >RS OF 

E. S. RITCHIE & SON’S APPARATUS 


We manufacture the national Phyica 

*£-^Si!Kssjr-s 


Magnetism and High Potential 

Apparatus 


•y> 

Src«»»>« • 


(C) Jeff Behary 2019 


2 



















■ 


It will be remembered that Mr. K S. Ritchie, the designei 
of much of the Ritchie Standard Lecture Table Apparatus, 
served as Prof. Tyndall’s assistant during his renowned 
American lectures. 



All Rights Reserved by 
Copyright 1902 
L. E. Knott Apparatus Co. 
Boston. Mass. 
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FRICTIONAL ELECTRICITY. 


GENERATORS. 




$3-2 Glass Rod, ...... .30 


Made of Scotch glass because of its accumulating power. 

Glass is positively charged when rubbed with silk, while rubber is negatively 
charged when rubbed with cat’s fur, both of which illustrate the two kinds of 
electrification. 

Wentworth & Hill, Sec. 256, p. 273. 

Thwing, Sec. 69, p. 94. 

Electrification by friction was first discovered in 600, B. C. 

In the following list, compiler! by Faraday, the substances are arranged in 
such an order that each becomes positively electrified when rubbed with any of 
the bodies following it, but negatively electrified when rubbed with any of those 

which precede it 

! fur 5 Hilk 9 Collodion 

2 Wool 6 Metals 10 Celluloid 

3 Ivory 7 Sulphur 

4 Glass 8 Hard Rubber 

• 4 < 

g 3 . 4 Hard Rubber Rod, 


Finished for most powerful results. . • 

Crod is used in studying the law, of eieetro-stattc 
„„g ir. many experiments where the electroscope ,s employed. Its charge 

isidered negative. 

Adapted for laboratory or lecture table work. 

•• ' ,,u "' ntS - F ;S ,L 6 ,hir?»er« two hinds of electricity, to which re 

Hu Fay first suggested that there designated as j ostt..e 

« the names of vitreous and resimus. These were 

rl negative by Franklin. 


J„ r. HHorrl 


Arr*»*Ti » '. 
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Resinous Rod, Moulded. 


Will permit of powerful electrification and is preferred by some to hard 
rubber. 

Woodhull & Van Arsdale's Manual, Exp. 12, under Magnetism and Electricity. 

lhc intensity of a charge developed by rubbing two substances together is 
independent of the actual amount of friction. 

When two dissimilar substances are placed in contact, one of them always 
assumes the positive and the other the negative condition, although the amount 
may be sometimes so small as to render its detection very difficult. 



83-8 Silk Exciting Pad, 


■So 


Pad of pure silk ; is used for electrifying glass and other substances. Made 
in permanent form for laboratory use. 

Hoadley, Exp. 155, p. 265. 


83-10 Cat Skin, Medium, 

83-12 Cat Skin, Extra Large, 


•75 


1.00 


Cat’s fur is known to be the best to produce electrification in such substances 
as vulcanite, sealing wax, resin, etc. It may also be used to start a charge in 
the static machine. 

They are large enough to be cut into four pieces for individual use. 

Cooley, Exp. 112, p. 302. 


83-14 Pith Balls, per dozen, 


•25 


The simplest and best method for testing electro-static influence. They 
are very light and extremely sensitive. 

Woodhull & Van Arsdale’s Manual, Exp. t2-i9 under Electricity. 



Electricity is the name given to any invisible agent known to us only by the 
effects which it produces, and by various manifestations called electrical. These 
manifestations, at first obscure and even mysterious, are now well understood; 
though little is yet known of the precise nature of electricity itself.” 

If you take a piece of sealing wax, or of resin, or a glass rod, and rub it up- 
'•ri a piece 01 flannel or silk, it will be found to have acquired a property which it 
did not previously possess: viz., the power of attracting to itself such light bodies 
as chaff, or dust, or bits of paper, 'I his curious power was originally discovered to 
be a property of amber, or, as the Greeks called it, • elektron,’ which is mentioned 
by Ihaies of Miletus ( B, C, 600), and by Theophrastus in his treatise on Gems, 
as attracting light I20d.es when rubbed.” Silvanux I’. 'Thompson. 

L. C. Knott Ai-tanatuo Co., IIouton, Mam. 
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2.00 


S 3 - 1 6 Electrophorus, 10 inches ’dLeter, . 

AN .11 work under all climatic conditions. 

ActingoHrSi ’principle ** ^ 

very desirable for exnlainS £L . Influenc , e machine, u will be found 

charged in those^ machine * JEZy? '1 produced, condensed and d,s- 

etc I The Holty \r ,,.u •’ , ‘ A )e use d to charge l.eyden Jars, Electroscopes, 

ftt Machine is often referred to as a continuous acting electrophorus.) 

Oanot, Sec. 752; Nichols’Outlines, Sec. 2o 4 , p. 227. 

o obtain best results keep the instruments drv and warm. 

Jhwings Physics, p. 102. 

Induction was first identified and named by John Canton, in 1753. 



es-3f>. 

8 , 20 Ritchie’s Lecture Table Electrophorus, ra in. d-am., ia.00 

The plate is of electro-static rubber mounted in a ^Siy^nd 

lose of heavy brass finely finished. An instrument superior for its reliability 

weu o f b t-*-— > - - h ' - 

*,srr£%Ar ^* «*-. - s "'»“ s Thon ' i “ o "' s EiK " i<i,y ’ 
* 6 , 


5 vr 






m 

m 
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distribution. 


Combination Induction and Distribution Sphere, mounted. op en t 0 p : 


84-2 

S 4-4 


6 inches diameter, - * 8 So 

4 1 -2 inches diameter, - * 4 -oo 

In the distribution of electricity it is shown by this sphere 
that the electrification does not penetrate into the interior, but 
remains on the outer surface. 

Ganot. Sec. 735 - 

The interior, however, may be charged by induction as 
described in Rowland & Ames’ “Elements of Physics,” Sec. 
i 2 r, p. 135. 

The sphere is made of spun brass, polished and lacquered, 
having a hole in the top. It is mounted on a mahogany base 
with insulating pillar. 

As the charge is proportional to the collecting surface, the 
large sphere will be found to be much better adapted to lecture 
work. 

For the method of using the sphere and cylinder together for induced effects, 
see Silvanus Thompson's Electricity, Sec. 22. 



84-J 


Cooper Union, New York, N. Y., Dec. 28, 1901. 

L. E. Knott Apparatus Co., 

Gentlemen :—Replying to your inquiry—the insulated spheres you made for 
me are just what I wanted. 

Yours very truly, Wm. A. Anthony. 


Insulated Brass Induction Cylinder. 

84-8 8 inches, - - 3.50 

84-jo 16 “ - - j o.oo 

An attractive type of insulated con¬ 
ductor, especially adapted to the lecture 
table for developing facts relating to Electro¬ 
static Influence, etc. 

Nichols Outlines, Sec. 215 and 216; 
Crew, Sec. 280 and 281 ; Silvanus Thomp- 
son, Sec. 22. 

it the positively charged sphere be 
brought near one end of the cylinder, that 
<‘nd will become negatively charged white 

r r - 

c iricity m rprertly prof*ortiona| to surface. 



t■< I'. Kiii„ /\ 


r I'AMATII* «o„ lllMlTON, M *»" 
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»4-iO Ellipsoidal Conductor, 


mounted, 


810 

1.50 



dencv ^ * ln5trume nt for demonstrating the ten- 

dCnCy ° f Statlc distribution, the intensity of charge in- 
creasing uniformly toward the pointed end.' 

Th iChC ! 1S ^ utlines > ^ c - 2 '4 ; Gage’s Principles, p. 447 j 
hoinpson s Electricity, Sec. 38. 

It is made o! finished brass, lacquered, mounted on a 
mahogany base with glass insulating pillar. 


84-16 


S4-18 Electric Whirl on Stand, .... 

1 his instrument shows very beautifully the reaction caused by electric¬ 
ity escaping from a point into the air. 

Consisting of a series of pointed metal vanes all bent in the same di¬ 
rection and fixed to a central brass cap, mounted to turn freely on a metal 
pivot attached to a wood stand. 

Ganot, Sec. 764. 


J-2S 



H-18 


S4-22 Sphere and Dissected Globe, Biot, 


8.00 


Used for investigating the laws of electro-static dis¬ 
tribution. The globe is first electrified, then the two re¬ 
movable hemispheres are placed over it. Upon removing 
them they will be found electrified, while the inner globe 
has lost its charge. This shows how static electricity 
seeks the outer surface of a body. 

Ganot, Sec. 735 ; Wentworth & Hill, Sec. 264; 
Thompson, Sec. 33. 

The globe is four inches in diameter, made of pol¬ 
ished brass and mounted on an insulated stand. I he 
removable hemispheres are also made of brass, each hav¬ 
ing an insulated handle. 



KI-J2 


^4-24 Proof Plane, for testing electro-static charges, 

A disc of brass attached to an insulating handle. Convenient for carrying 
electricity from a charged 1> >dy to the electrometer. 

Avery's School Physics, p. 417. 

f— it. KM'.rT Ai-VAHAtvH < <•.. Buvrn*, 
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-i6 Metal Shield, or Electric Screen 


(without support), 


2.00 


For covering the electroscope according to F.rra ' 

Showing the Marconi (wireless telegraph) system of se ec - 

ing electric signal waves. . . , 

This serves as a most valuable illustration of the pnnc.pie 

of protection from lightning. 

Hall and Bergen, p. 499. . 

To be used with the electroscope and any form ot static 

generator. 



84-26 


S4.30 Ritchie's Surface and Intensity Apparatus (Ganot), 12.50 

This apparatus shows the variation of electrical density 
on a unit of surface, as that surface is diminished or in- 
creased. 

A revolving brass cylinder around whien a large sheet of 
tin foil is wrapped, representing the surface, while a pith 
ball electrometer in metallic contact indicates the intensity 
of influence exerted by each unit of suriace. 

Ganot, Sec. 735 

The mounting is two insulated pillars. The rotating 
§4.30 cylinder of brass is provided with a pith ball electrometer. 

CONDENSERS. 






85 2 


85-2 Principle of Condenser, Dissectible, (Epinus Model), 15 00 
fms apparatus is for studying the principle of condensation, and is especially 
adapted for showing its essential features. The arrangement is simple and easily 

nnderitood. 

1.. E. Arr«»tTl/i Co., IIouton, Mai). 
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8:8 


The apparatus consists of two movable brass plates, mounted on insulating 
supports, between which is a mounted glass plate. Attached to each metal plate is 
an electrometer, indicating the density and distribution of a charge under various 
conditions. 

Its operation shows conclusively that while electricity does not pass through 
glass, it readily acts across it by induction. 

Thompson, Sec. 56. 

A good description of the apparatus will be found in Ganot's Physics. 

Sec- 765- L . .. . . 

The apparatus is very neatly made, careful attention being given to ail ot us 
parts. It will be found a valuable instrument for the lecture table. 

S5-8 Leyden Jar, 1 quart, - - - - * , S° 

S5-12 Leyden Jar, 4 quart, - * - 2 30 

A convenient form of condenser first used by Musschenbroek. 

They are made of Ritchie glass, known for its di-electric properties and coate . 

with pure tin foil. . • 

The Leyden Jar gets its name trom the town of Leyden, "be 

vented. 

In using the discharger with a T^eyden Jar, place one terminal on the 
outer coating while the other is brought near the ball of the )ar connMt* 
to the inner coating. If the reverse is done, the tm foil on the outer 
coating is liable to be torn by the discharge. f orrn 

The capacitv of a condenser depends upon (1 ) * • 1 • i . 

of fh^oadS plate,; (a) the toVne* of ,h, ,n«laung M-rt. 
and (3) the inductive capacity of the insulating material. 

{ \otf) In all work where a perfect di-electric substance is desua 

, JSfiL -do fco,» a f—J,S 

Discharger for Leyden Jar, 

tu cved form Is «* c— - « ^ <"* “ 

small or large jars. 




Dissected Leyden Jar, 

For demonstrating that * ^'^j^pon^he surface of the 
the metal coatings, but lhat n . 

'Vr" SgaifSS - ~ 

mov .Me meul coatings an<l ^ above, 

q his jar is made ot ine fc 


3.00 





1 r K«'i ft Arr*» 


.M®, Bovrox, •" ***" 
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Diamond Jar, jl-gallon capacity. 


3-oo 


A striking arrangement for showing optically the distribution of 
electricity over the surface of a condenser in being charged and dis¬ 
charged. 

Both the inner and outer surfaces are covered with diamond shaped 
pieces of tin foil. 


4.00 



ti 3S 


5-oo 

9.00 

13.00 



' S 5 ' 3 S Insulating Stool, 

for insulating apparatus or persons while experiment¬ 
ing with static electricitv. 

A very convenient arrangement for lecture table work. 

Substantial construction, insulating legs, well finished. 

I selul for supporting small apparatus on the lecture 
table as well as large pieces on the floor. 

S5-40 Leyden Battery, (2 jars) 

S5-42 Leyden Battery, (4 jars) 

35-44 Leyden Battery, (6 jars) 

A -cries of Leyden Jars whose inner coatings are connected to one terminal and 
the outer coatings to another, thus employing a larger area of coated surface than 
contained in one jar.^ Useful for demonstrating that the capacity of a condenser is 

directly proportional to the area of its coated sur¬ 
face. This can be shown by the greater length of 
time it takes to charge the battery ; the more pow 
erlul spark produced by their combined discharge; 
or by the use of the electrometer. 

Lanot, Sec. 774 ■ Hoadley, Sec. 3-9 ; Carhart 
& Chute, Sec. 294. 

Ihese jars are made of selected glass especially adapted for its di-electric 
quaht.es, and coated with pure tin foil. They are placed in a box lined with metal 

minedTT ° ,,ter coatin « s of jars. The inner coatings are 

joined in series by means of a brass chain. b 

The Ritchie glass is invaluable for the best results with the Leyden battery. 

ELECTROMETERS. 

Pith Bal1 Electrometer and Support, 

thC “ deCtriC pendu,um " Essential <<* students’ 
for ■«« 

( * hfch *••>*» needle , wa, devised 



89-44 


•50 


/T 




I.. E. 


Khojt Arrmu * Co., Bo-tow, M.o, 


(C) Jeff Behary 2019 


11 




















1.00 

2.00 


S6-6 Electro-static Indicator, flask form, 

S6-S Gold Leaf Electroscope, with ball and plate top, 

As described by Hall and Bergen, p. 4 g 5 . 

Made of Ritchie glass in simple form, but well adapted for determining the 
laws of the static charge. Provided with aluminum leaf because of its lightnes! and 
strength ns sens,bthty to the electric charge, and ease with which it may be re¬ 
placed tf broken. 




ac-6 


SB-8 


86 - 12 , 14.16 


86-12 Gold Leaf Electrometer, Bennett form, - - 4 - 5 ® 

This instrument has the base discharge, heavy construction, and is the stand¬ 
ard for delicate lecture table work. 

Provided with interchangeable ball and plate top. 

Ganot, Sec. 751. 

86 , • Volta Condensing Plates, for Bennett Electroscope, 

\ fi„e, y finished pair of condense, plates to fit the Bennett Elecwscope. thus 

- - *- - 

insulated handle. 

Ganot* Se<.» 779 * onH Point, 2.00 

"-ir z 



w 




I. f.. Ks<nt A irrAir 


All » m.«r.eN. M*'-’ 


















Coulomb's Torsion Balance, or Electrometer, 


8*1 


86-jo 


*•>50 



£6 SO 


For studying the laws of electric force acting be¬ 
tween two electrified bodies. 

The quantity is measured by a delicate needle sus¬ 
pended in a long tube which points to a scale, graduated 
in degrees, and attached to the sides of a large glass cyl¬ 
inder. 

This type is after that designed by Coulomb and will 
be found a valuable instmmcnt for the study of Con- 
lomb's law. 

Ganot, Sec. 734; Thompson, Sec. 18. 

By means of the Torsion Balance it has been proven 
that the force exerted between two bodies statically 
charged with electricity varies inversely as the square of 
the distance between them. 






ATTRACTION AND REPULSION. 

86-24 Kinnersley’s Thermometer, 


14.00 


Illustrating very forcibly the mechanical effects of an electric 
discharge. The discharging chamber and connecting index lube are 
filled with water up to the lower sparking kneb. When a discharge 
takes place in the chamber, it causes a sudden expansion and 
perturbation of the air, which is indicated by the rise of water in 
the index tube, showing the reason for much of the damage done 
by lightning in passing into a closed building. 

Ganot, Section 792, figure 691. 

The apparatus is especially made for lecture table use. having 
thick glass tubes with brass mountings. 

tS-24 

86-28 Apparatus for piercing glass by high potential current, 2.75 

A unique and forcible illustration of the power of the high potential discharge. 

Connect the binding post of instrument to one pole of the generator and place 
the base of the instrument on the glass plate to be tested, the lower side o! which 
:s connected to one pole of the machine, a glass plate one-half inch in thickness 
may be readily punctured. A heavy coating of shellac on the plate renders tne ex¬ 
periment much more satisfactory. 

Ganot, Sec. 792. 

Tne apparatus consist- of a solid glass cylinder, broadened at the base and pro¬ 
vided with a binding post at the top from which a fine copper wire extends, im¬ 
bedded m the glass, to the outer surface of the base. 

i.. 1C. Kkoit ArrAhtru i <>., Acmon, Mass. 
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86 -jo Plates for Pith Images, 

S6-32 Pith Images, per pair, 



86 30 


* 2 * 
x- 5 « 

•75 

i.henoml! rlklt ! 8 mctho(1 for illusuati ng and studying the 
phenomena of attraction and repulsion. 

The plates may be suspended from the terminal of a 
? C machine or conductor. The pith images are placed 
xnwet n the plates, which move up and down according as 
they become charged with the different kinds of electricity. 
Induction is here very clearly shown. 

1 he plates are separated by insulating cords and 
suspended by a brass hook. The lower plate is provided 
with a brass chain for making connection to the ground, 
or opposite pole of the generator. The upper plate has 
a hook for being readily attached to the generator. 


86-36 Two Charging and Discharging Bells, 
86-40 Three Charging and Discharging Bells, 


1.23 


1.50 




Illustrating electro-static attraction and repulsion. 

This set permits of interesting experiments with the static 
machine, showing attraction and repulsion. The two outer bells 
are to be connec ted to one terminal, while the central bell is sus¬ 
pended by an insulating cord, but grounded or connected to 
the other terminal of the static machine. The attraction and 
repulsion of the small brass balls causes the bells to sound. 

Ganot, Sec. 763. 


86-44 Electrical Chimes, set of seven, mounted, 


A 




86-40 


9.OO 



A striking illustration of electric attraction and repulsion 

between electrified bodies. . 

A handsomely mounted set of seven brass hells, nickel- 
plated, encircling a central bell. Between these bells are the 

vibrating balls. , 

For theoty of action, see Silvanus Thompson, bee. 46. 


ft K "TrY A rr a "•‘ft* c ‘>' W""' 


Mam. 
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FRICTION AND INDUCTION GENERATORS, 


87-8 

87-2 E. S. Ritchie’s Original Friction Machine 

* ■ 22.00 

For teaching the fundamental principles of frictional electricity this machine 
has no equal. The current is generated solely by friction, induction having no part 
in its operation. The plates are of sufficient size and the construction so open that 
each and ever)' part may be tested for polarity, and the entire process of charging 
and developing studied with scientific accuracy. 

The better grade of secondary schools and colleges are again appreciating the 
value of this instrument, not as a toy but as an educational instrument. 

1 o understand more clearly the present position of this machine, see the fol¬ 
lowing books: 

Thwing’s Elementary Physics, p. 107. 

Ganot’s Physics, Sec. 753. 

Nichols Outlines of Physics, p. 226. 

Wentworth & Hill, p. 278. 

Do 1 bear s Natural Philosophy, p. 193. 

Silvan us Thompson’s Electricity and Magnetism, Sec. 40. 

Deschanel, Part III, p. 32 . 

v / ' t "‘ : ‘ ma( hine in its present form represents the combined work of Otto 

on Guericke, Newton, Winckler, Franklin and E. S. Ritchie. 

or methods of caring for the friction machine, see Silvanus Thompson. 

* 45 * 

' 1 ne Ritchie glass is well known as the best yet produced for its 

title generating and di-electric properties. 



m,ents called electrometers have been devised, by means of whi< h thi 
le* trifi< ation, and also its intensity, can be ascertained with the 8 rea 
me f r rtamty." Wentworth & Hill, p. *77* . L-nomena 

' r ” WOfu, «rftil to think how few are the powers by whx h «M the P 
nature are governed." Fara/lay, 1859. 

lio*r<iw, Ma **' 


U K. K"" ir Arr»" A 


tl/l 






Ritchie Static Electrical Machine of Toepler-Holtz Pattern, 

base 12x15 inches, price, .... I9 .j 0 

1 he (lesign and construction of this machine has been developed by two gen¬ 
erations of careful scientific work. We ask special attention to their many points 
ot superiority. They charge quickly in all kinds of weather. 

ihe glass plates are finely finished and perfectly balanced. All parts are sup¬ 
ported rigidly in place and will not readily get out of adjustment. 

Perfectly adapted to all work with Leyden Jars, Geissler Tubes, Aurora Tubes. 
Electric Chimes, etc. A most valuable educational instrument. 

We can recommend these machines for X-ray demonstration in secondary 
schools. 

Special Crookes tubes and fluoroscopes furnished if desired. 

The theory of the Influence Machine is well explained in Thompson's Elec¬ 
tricity, Sec. 49. 


Gentlemen :— 


pleased with it. 


The Holtz machine is working very satisfactory and I am much 
Yours truly, 

Arthur F. O’Malley, Gardner, Mass. 


-8 The Ritchie Static Electric Machine. Toepler-Holtz Pat- 

tern, 16-inch plate, price, - - - * 3 5 

■Ihe design and construction of this machine is much the same as that dlus- 
J under No. *7-*. except the plates and entire deS *"’ but 

** — .*SW-SSh^^SSrt&e, 

,hc ' vuh * 

m sitanus ' l ' homp “ n ' s Ekc 

/ ity and Magnetism, See. 49 to 53 - 

K Km err M.w 
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87 - 12 . 

87-12 Wimshurst Machine, price .... 32.00 

A form of static generator preferred bv some because of the rapidity of dis¬ 
charge obtained with it. 

For a lull discussion of the action of this machine see : 

Elements of Physics by Nichols, Vol. II, p. 108. 

Deschanel's Natural Philosophy, Part III, p. 36. 

I his type ot machine consists essentially of two plates revolving in opposite di¬ 
rection with equal speed, and each carrying on its outer face an equal number of 
metal armatures. 


The lollowing table gives the voltage required to transmit a spark between two 
balls of given radius at varying distances apart; temperature being 1 c degrees ce ■ 
pressure being 76 cm. 0 8 ° * 


DISTANCE BETWEEN BALLS (Centims). 


Radius of Balls. 

0.1 

o -5 

1.0 

1 

‘•5 

Centims. 

Volts. 

Volts. 

Volts. 

Volts. 

2-5 

4.5 00 

18,900 

38,840 

47,610 

1.0 

4,860 

18,030 

3 2 .‘20 

41,160 


4 . 95 ° 

» 7 . 79 o 

27,810 

32,400 

0.25 

4,980 

16,200 

20,790 

22,980 





J„ K. Knott AppawA ir* to., floiKjK, Main. 








■ 


I 
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REPAIRS TO ELECTRipa. 

c-mOTRlCAL MACHINES. 

Our repair department is well equioned f. , a ■ 

ce 1 ppcd for rendering prompt and reliable 

machines of standard 


service 


H e ( an furnish any of the material for the electrical 
types, or make any part to order. 

87-20 Glass Plates. 

How to order—Send us diagrams and carefully stated measurements taken as 

follows 

Place together the parts of the broken plate ; draw an exact diagram indicat¬ 
ing size of central hole, size and position of armatures and estimate the thickness. 

For the VV imshurst plate give in addition to the above, the shape, size and 
ber of the metallic sectors. 


nura- 


87-24 Tin Foil. 

A good supply of tin foil is a valuable adjunct in all teaching of static elec¬ 
tricity. 



87-26 Handles and Electrodes, per pair, 

Brass with flexible cord for attaching to electrical machine. 

87-28 Amalgam, per bottle, 

We furnish amalgam freshly prepared for electrical or chemical work. 

87-30 Brass Chain, per yard, 

For connecting generators to I.eyden Jar. 

87-34 Spiral Tubes, 20 inches long.. 


1.50 


• 3 5 


2.00 


a f th* tube provided with a ball electrode, is at- 
The upper end of the tube p ^ ^ ^ hand 

tached to one pole of the mac am ^ and produce a luminous 

Sparks appear simultaneously at eachmterva 

appearance, especially striking 1 its entire length with tin 

The surface of *.«*•■* ft. «, he placed 

foil discs. A wooden base is prouae 

when not in use. 

Ganot, Sec. '!?<?• 




I., K. K»'/rr 


Arr *.*T.-. Ce.. ***** «** s - 
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VACUUM DISCHARGE APPARATUS. 


GEISSLER TUBES. 


Of the great variety of Geissler tubes which have been devised by the German 
glass blowers, only a few are of direct educational value. The selection which we 
offer has been made with the greatest care possible and will be appreciated by 
teachers lacking either time or facilities for making the choice for themselves. 

All our tubes are made of heavy glass, the workmanship representing the 
highest skill of the glass blowers' art. 


83-2 Geissler Tubes, set of 4, length 6 inches, per set, - 2.40 

Filled with air highly attenuated. Pressure about 1-2 mm. 

These tubes are made in a variety of designs of uranium, iron and lead glass, 
showing not only the effect of design on illumination, but also the effect on the 
kind of glass. The glass has a fluorescence as follows :— 

Uranium, .... yellow 

Iron, .... green 

Lead, .... blue 

When used with the induction coil a great variety of effects such as stratifica¬ 
tion, color, and fluorescence are presented. Many of these effects are equally well 
shown with the static machine. 

A tube of rarefied air most frequently shows red light at the positive pole and 
nolet at the negative pole. 



I- I K H,I 71 A (•>•*,« * ri » Co., IIimWk, M »»». 





















s** Large ’ Attr ®ct»ve, Demonstration r- 

so inches long, . _ on> G ««ssl C r Tube, 




Lar«. Attractive, D« m „„ slrata 

furnished with a stand. 


Geissler Tube, 



8 it> 

3.00 

300 



in the'Xn^r A» a “ y ?+» «*■>. 

u . ’ glaNS - A most attractive lecture table piece. 

W e publish a complete list of X-ray c.rculars. 


Geissler’s Globe, for illustrating the Rotation of Induced Currents, 5.00 

An experiment devised by Pltioker for showing the influence of a 
magnet on light in the Geissler tubes. 

The globe is exhausted and provided with electrodes, which may tie 
connected to an induction coil or static machine. The current sent 
through the tube lorms into a single band or arc, having a spiral shape 
and moving slowly around the magnetized bar. 

The experiment marks a very important step toward the answer to 
the question “What is Electricity? What is Magnetism?” 

SS-iS Geissler Tube Rotator, - 5 - 5 ° 

Made lor attaching to the whirling table. A convenient and indispensable 
method of using Geissler tubes on the lecture table. 

It is adjustable for tubes from 6 to to inches long. 

The whirling table will be found the most satisfactory method of rotating 
Geissler tubes, because of the ease with which the speed may be regulated and the 
readiness with which it is set up for operation. 

S8.20 Packer's Spectrum Tubes, each, - ‘ 2 '°° 

These tubes are especially designed for use with the 
spectroscope and demonstrate the difference in the charac¬ 
ter of the light produced in a variety of gases. Lse spec 

trnscoDe listed in another section. 

’ Tubes with the following list of residual gases a.e 

tarried in stock: 


es-ie 



HaO. 

H, 

N, 

O, 


green 

vapor, light pink 
cream yellow 
deep pink 
pale purple 

the spectroscopic analy- 


Ihr form best suited for comparison ^ Miller 

• 'be heavenly bodies, as 
Ganot. 57 ?/ and 579> 


fi„t«»KiiKte<l by Huysl*"' 


I H ► r A 


• to, **»*>*• 
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88-ii Ritchie’s Electric Globe with Stopcock (Electric Egg.) 7.50 

For studying the phenomena of an electric discharge in a vac¬ 
uum. It is arranged so that discharges may be sent through the 
globe while it is being exhausted on an air pump. 

It consists of an ellipsoidal glass globe fitted with stopcock and 
screw for attaching to an air pump plate. The discharging termin¬ 
als tn the globe are connected to brass caps on each end, to which 
the lead wires are connected from an electrical machine. The up¬ 
per terminal is adjustable so that the length of the discharge may be 
varied. The best effects will be produced with a rotary air pump. 

This experiment bears an important relation to the study of 
Geissler and Crookes tubes. 

Ganot, Sec. 788. 

It shows that the character of the discharge depends on the degree of vacuum 
and the distance between the terminals. 

88-24 Combined Aurora and Guinea and Feather Tube, 

3 feet long, - - - - - - 7 -°° 









See Guinea and Feather tube. 

Superior for showing in a striking manner the senae produced 
in any gas. its greater length and uniform size contributing to tne 
more satisfactory results. 


>,3-26 Double Fluorescent Tubes, 8 inches long, 


1.80 


These are double tubes ; the inner one being of a va¬ 
riety of shapes of uranium glass, the outer being filled with 
a fluorev ent solution. 

These serve to illustrate the very beautiful effect of 
fluorev-.ence, a» well as making a very attractive exhibition 
of »he effect produced by an electric current on glass under 
reduced pressure. 

The c made with solutions of Eosin, Quinine, etc. 



SSM 


I., I*. Knryrr Aitaimti n <;•>., Boitom, Mam, 








SS-* s Phosphorescent Tubes 


Kjo 



88-3 2 


SS -40 


stance 


f a sub- 


Phorcsce under Z phos- 

showing how rad T 0f an cletlric dhcharge, 
Jight. Ud,ant maUer -T produce visible 

SS ’» J D ° lbCar S Natural Philosophy, pp. 1S4 an d j86. 

Phosphorescent Mercury Tubes. 

The friction resulting from ’ 2,20 

Mm ?Z b 7£z e : 8, “' p,od “ ts * 

light ' '’‘P" 1 ™™ thtimating the relation between etaotrioit, and 

Ganot, Sec. 635. 

Abbe Nollet’s Globe. . . . . 6 7J 

An attractive lecture table experiment showing fluoresence of 
•e in either the solid or liquid form. 

A capped receiver with thick glass globe arranged with removable 
op and connecting chain. 

Especially desirable as a variety of substances may be tested under 
varying degrees of vacuum. 

It was by means of this apparatus that the extensive experiments 
eading to the perfection of the fiuoroscope were conducted. 

Luminous Jar, or Gassiot’s Cascade, without receiver, 

May be used with receiver 6x12 inches. 

For showing the effect of atmospheric pressure on an elec¬ 
tric discharge. At normal pressure the color of the spark is 
white and brilliant, but with reduced pressure it is diffused to 

, a uniform glow. 

Ganot, Sec. 786. 

_ and^ » *. 

l- ‘ • . « r is beautiful in a darkened room, 

enabling a cascade. This luminous j this experiment satisfactorily, 

As considerable exhaustion is required toperfonn * 

t :s recommended that the Rotary Air ump _ Dav idson, N. C. 

,entlemen :— , a(J0 I have just tested it and rimi 

The tube came a few and aCts vividly on the fiuoroscope 

mrable. It has a remarkable Qther Ul bes. 

»;th the same apparatus wh.ch *«« Ver y truly yours. 

Hknky Ixit'is Smith. 




ArtA«*t> 


n Co.» 




U K Knrrr* 


















8j* 

SS-4 6 


Vacuum Tubes, with graded vacuum, set of 6, 


9-oo 



S8-4B 


Illustrating the relation between 
reduced atmospheric pressure and high 
potential electric discharges. 

This set is made to show the 
stages of exhaustion and the resulting 
influence upon the electric discharge. 

The air pressure varies from nor¬ 
mal tension to that of nearly absolute 
vacuum, thus ranging by stages through the (ieissler and Crookes vacuum. 

Each tube has independent platinum electrodes so that they may be used 
singly or in series. 

A most valuable aid to the study of high vacuum leading to a correct under¬ 
standing of the Crookes vacuum, as well as the method of “vacuum tube” 
lighting. 

A carmine tint indicates a pressure of 62 mm.; salmon color, a pressure of 
1.5 mm.; pale white, a pressure of 0.8 mm. 

The greatest brilliancy of illumination is seen at a pressure of 0.379 mm. 


88-50 Tube with Maltese Cross ( Shadow Tube), 


5.00 



S8.50 


This is the form of tube used by Roent¬ 
gen when X-ray effect was discovered. 

The tube develops important facts relating 
to the direction of radiation, demonstrating that 
it travels in straight lines unless acted upon by 
some other force. The walls of the tube where 
the rays are strongest become highly fluorescent, 
the cross, however, casting a dark, sharply out¬ 
lined shadow known as the “ cathode shadow.” 

Dolbear’s Natural Philosophy, p. 1S3. 


S.50 




Crookes Adjustable Vacuum Demonstration Tube, 

-X. **> a chamber 

rhe air tension in the tube can be reg¬ 
ulated by heating the chamber containing the 
compound. It is an excellent form for dem¬ 
onstrating the effect of pressure on electric 

Se v ShCWing a ' S ? the P rinc, 'P' e o( Teissier’s tubes 
We vacuum may be mad. high o, W „ rhe wliUf ft. ope ,, to , 

ihmigh a large part 6 1 is vcry *'*“• ranging, indeed, 

Gentlemen :- --• 

' "‘r, ,ny that I had nreviouslvlakfi'! our ,na he I have obtained better result, 

l ras? f,n,ctice) '«*«*"—« 

Vours truly, 

A. H. Aw, M. 1 J 

Moline, ill. 


tS, Kvryi : Ai-f*rr*TI ■, (.'a,, lit,- ton, Mas, a 






(C) Jeff Behary 2019 


23 


















&i2 




X-RAY APPARATUS. 

CROOKES TUBES FOR X-RAY WORK. 


Our department for the manufacture of X-ray tubes merits the reputation which 
it has attained. We had the honor of producing the first tube made in this country 
by which a radiograph was taken, and our efforts to improve the product have been 
unceasing. 

The early researches of Prof. John Trowbridge of Cambridge, which advanced 
to such an extent the knowledge of the possibilities of the practical application of 
X-rav work, was done with tubes of our manufacture. 

We at once recognized 
the fact that the best re¬ 
sults can only be obtained 
by frequent testing during 
exhaustion on the kind of 
generator which the tube is 
later to be used. This 
insures not only powerful 
. X-radiation, but long life 
and uniformity of action. 



Discovery published, Nov. 28, 1895. 

Cable information to Associated Press, Jan. 7, 1.89b. 

First picture taken with tube of our manufacture, Jan. 27, 1896. 

I have tested the Crookes tubes as manufactured by the L. K. Knott 
Apparatus Company and find them well exhausted and serviceable for photograph- 

re with the X-rays. 

Prof. J. Trowbridge, 

T-in ->8 1806 Jefferson Physical laboratory, 

Jan. 28, jago. J Cambridge, Mass. 

59-2 Single Focus Tube for Static Machine, 

* Depending on the size of the generator used. 

^0-6 Focus Tubes for Induction Coil, - ' 

Price varying with the length of spark and the make of coil. 

g 9 _ IO Focus Tubes for High Frequency Coil, 

The adjustable vacuum attachment may, with advantage, 
be placed on all tubes if desired, except those to be used on 
static machines. 



ientlemen : ^ ^ you sent me seem particularly wdl adapted 

- mv roil and give better results than I have ever obtained before, and I h. 
-sed many’tubes made by manufacturers both in this country and Lump . 

7 Yours truly, 

py B. Stevens. 

Buffalo, N. Y. 

Centlemen ^ ^ examine(1 the tube and found it such a good thing that I am 

'f+r-i, wj it in spite of half a dozen others on hand. 

v * Yours truly, 

I. N. Keyser. 


!„ R K-'otf ArTA»ATi;» Co., Bottom, Mab». 
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THE BOLTWOOD PUMP. 



Mi 


Si)- 3 o Boltwood Pump, complete, mounted on finished supporting 

stand, ------ 7.50 

89-14 Boltwood Pump, complete, without stand, - - 6.00 

The limit of exhaustion possible with the cheaper forms of mechanical pump 
is too easily reached for much of the work which the teacher desires to do on the 
lecture table. The mercury pumps have heretofore been too expensive and too dif¬ 
ficult of manipulation. 

1 he Knott form of Boltwood pump overcomes both of these objections, and a 
most interesting series of experiments resulting from a high degree of exhaustion is 
made possible to almost any school. 

The pump is operated continuously by a small aspirator. 

It uses only a small amount of mercury and will exhaust a liter flask to an 
X-ray vacuum in twenty-five minutes. 

Essential for experiments calling for a degree of exhaustion approaching the 
absolute vacuum. 
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U* Of Accessory Apparo.us drcyocd for ust wilh Boltwood P„ m p. 

89-30 Dewar Bulb, - 

Reodered an especially valuable instrument because of the recent interest ^a 
luiuid air. By it liquid air, or liquid carbon dioxide, is retained in the liquid form 
c ot a long time. 

lhis is turmshed tipped but unexhausted, ready to be connected to the 
pump. 

89-36 Small Crookes Tube, reflector type, - - a.<;o 

U nexhausted, but tipped ready to be attached to the pump. 

Complete directions for exhausting and testing the same is found in Thomp¬ 
son “On the X-ray.” 

89-40 Barometer Tube with reservoir and platinum electrode, 2.50 

This apparatus is designed to show the resistance which a column of air offers 
to the passage of a high potential current, showing that the resistance varies with 
the air tension. 

The instrument is quickly set up and easily operated. 

A degree of exhaustion is soon reached where the electrical discharge, instead 
of being a spark, begins to show the brush effect and later the glow characteristic 
of the Geissler vacuum. 

The tube is easily carried through all the stages of exhaustion to the point 
where the current fails to pass. The exact tension of each of these stages is quickly 
and easily determined by the height of the mercury column at that particular 

time. 

Nichols’ Outlines, Sec. 228. 

89-44 Demonstration Geissler Tube, - - * 1-10 

A completed tube, but not exhausted, tipped ready to be attached to the 
pump. 




.. The recitation should be mainly by topics, with free use of the text-book 
and reference library. A judicious and regular use of some good text-book seems 
almost indispensable to the best work in teaching elementary physics, "hen a de / 
ni«e lesson is assigned from a text-book ( as perhaps is desirable with the majori¬ 
ty of classes in secondary schools ) it should not be .lone in the old ‘ page by page 
way, but rather ' topic by topic’.” 

Eastern Association of Physics leachers. 


U K. K 


iv/TT Arr*<.A*< < <•., x,rt ‘ 
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Influence Machine of Modified Tcepler-Holtz Design. 


L. E. Knott Apparatus Co., Influence Machine, 4 plate, 75.00 
L. E. Knott Apparatus Co., Influence Machine, 8 plate 125 00 

Hospital and Physicians’ use, i, is .,eau,ifu„ y rons^uctd fn eve^^.itl2? ** 


Gentlemen :— Grand Island, Neb. 

ence, to decide,,^ £» IT *’“! 

thil'^ 

Yours very truly, 

Dear Sir:- Geo< D ’ S,TZER - M * D - 

Hie Influence Machine works splendidly. 

Ohio Wesleyan l Diversity, Sincerely, 

Delaware, O. VV " X G * Hormell ' 


I., h, Knott Api*a»ati;h Co., nntroN, Ma»*. 
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,,6 ° Fluoros «P«. P«*lua rei „ choflcTOnral( ^ . ’* 

S, 6o S»,fa« M iochei by iH intto 
S9-6j “ 4 # „ .. 

$9.64 “ 7# .. .. ^ , t 

^ arr> ° nly the bcst P lal >num screens noted for their superior illumination 
an< 1 f ^nition. A poor screen is high at any price. The prices quoted include the 
mounting and hood. 



SM9 


Quotations from those who have used the L. E. Knott Apparatus Co. 
X-Ray Apparatus. 

The fluoroscope came in good order and is very satisfactory. 

A. \V. Wright, Yale University. 


I have used vour eight plate Influence Machine for X-ray work for the past 
two months and am more than pleased with the results. I have had several outfits 
before, and this easily surpasses them all. 

K. J. Powers, Danvers, Mass. 


I am surprised at the results obtained from the static machine. 

J. L. McDonald, Wellsville, Ohio 


It is the most powerful X-ray machine 1 have ever seen, and we are getting 
better results than from any other induction coil I have ever used. 


J. H. < Joins, M. !>., Arkansas City, Ark 


i. K tirurtt Arr***TV» Of*., Holton, M*' 
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89-70 Tube Holder, 



2.00 


A very convenient stand for supporting the 
Crookes Tube while in operation. Greatly lessens 
the liability of breaking the tube, and permits it being 
held in anj desired position. 

Adjusts in either a vertical or horizontal plane. 



n , 108 Ea st 23d St., New York, N. Y. 

gentlemen \our tube holder No. 89.70 is the best that has ever been put 
on the market. H 

Hexrv E. Waite, M. D„ P res . Waite & Bartlett Mfg. Co. 

”.i«Ka’Sr 1 - - «■* “»««*. - 

I hone to j . 1 ‘ J " Cavana ugh, Loyola College, Montreal, Canada, 

satisfactory. *" S °° n betw * en - vour with whom my dealings have been so 

\VV tHanV , Pf ° r ' CbaS ' W ' nSt0n ' Richmonti College, Richmond. Va. 

you as it gives os excelfenT^Usfacti^n. Rfeal W * W ' n con,inuc t0 purchase material from 

I tbanU vr v , H ' R ' Bierly ’ State Seminar >’. Tallahassee, Florida. 

*-SKa £ —- 

tv , Robert A. Bright, High School, Paterson, N. J. 

attended to. * X sat,sfactor y- We appreciate the courtesy with which our order was 

I fnd with R McMillan, Canal Dover, O. 

•iMe. because of clec,n . ci, y* *hat experiments heretofore confined to the Icclure- 

f . This is S1 C ^P»P«. 


- - - / ---- 

case of the simple apparatus fur Frictional 
H. P. Reynolds, High School, El Paso, Texas. 

* R. Knott Clo., Boston, Makh. 
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GLASS BLOWING DEPARTMENT. 


We desire to call your special attention to the high grade of work we are pre¬ 
pared to turn out in this department, which is under the immediate supervision of 
one of the most skillful workers on this side of the Atlantic. The quality of the 
work is well shown in such instruments as 

Crookes Tubes 
Dewar Bulbs 
Sprengel Air Pumps 
Boltwood Pumps 
Thermometers 
Barometers, etc. 



1. V . K-trrry Arpii tatiix Co., Bon ton, MaG!« 
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INTRODUCTORY. 


'T’HE success with which our first catalogue of High 
* Frequency Apparatus was received leads us to hand 
your herewith our second effort. 

We have included in this catalogue all of the best 
articles found in our first issue, and have added thereto 


many new and attractive features. 

We hope that our second catalogue will please you, 
and soliciting a continuance of your patronage, we are 


Yours truly, 

B. & B. Apparatus Co. 
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SYNOPSIS. 


Relieving that the average physician realizes the 
neeil of har ing apparatus for generating high voh 
,, K e electric currents at hand, we «>U devote 
the limited space at our disposal in describing our 

Portable High Frequency Coils, etc. 

The apparatus is the outcome of the researches 
into electricity conducted by Mr. Ralph C. Browne 
in his well appointed laboratory. Mr. Browne 
earlv turned his attention to portable high fre¬ 
quency apparatus believing that to be the most 
suited to physicians’ general use, as time has since 



shown the case to be. 

Since the discovery of the X-Rays we have been 
perfecting and building portable high frequency 
apparatus which probably entitles us to the horn i 
of l>eing the first manufacturers of this class of 

apparatus in the United States. 

Portable apparatus to l)e successful, we ha\e 
found by experience, must comprise the following 
essential points. Light weight, symmetrical foim, 
when dosed having no projecting posts, etc., to be¬ 
come broken in transportation, great versatility oi 
power, high efficiency, ready means of attaching 
to source of energy, and most important of all, the 
insulation (always the weakest part of high '<>1 

3 


Portable 

High 

Frequency 

Coil. 


Manufacturers 


High 

Efficiency. 
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fte&dily 
Attached to 
Power. 


Large Amount 
of Insulation 
Used, 


A Purnl Out 

Cir 

El ret rkally 
Broken 
Uown Coil 
Unknown, 


t a ge a | >pa m t l ls ) m u v / no / /.-.ui £ ?-ijke* i to go t a sp f ■ , 
for imperfeel working, with ultimate breaking dow :i 
is .sure to resuIt, t ) ther manufac 1 11re rs of portal ■! e 
apparatus have evidently not learned this lesson, 
which we have by experience, and are placing on 
the market machines in which everything has been 
■sacrificed to gain space. 

It should be noticed that owing to the pccntkr 
constrnonon of our portable coils, the high voltage 
portions are widely separated from each other 
when in use and therefore subjected to com p i n 
lively little electric strain. En fact the instruments 
when open areas large as the average cabinet type 
and make as line an appearance. 

This construction furthermore enables the san e 
and even more insulation to be used than is found 
in cabinet instruments, and the power of the elec¬ 
tric currents generated is greater than would lie 
ref] lired Lor the heaviest radiographic work* 


ft is only when the apparatus is closed and 
in use- that the various parts are brought cl me l 
gether into a compact form* 

There lieing no miles of fine wire, oils, liq? ids. 
motors, rheostats, etc*, included in the construe! m 
of the instruments, freedom is had from the vexa¬ 
tious troubles often met with in more expert ■ 


id larger outfits* 

A BURNED OUT, OR AN ELECTR’Al n 
ROKEN DOWN (’Oil, IS INK VO" '• ' 

UR 1’RESENT IMPROVED TYPE ( -' 1 ' 
\RATUS. Several valuable amebn^y'^ 
'lied to be used in connection 1 wl ^ ,in ^ r he 


irt* 111 * 11 -1 r'l 


fl-,, 


minfiiiti arr 


1 


(C) Jeff Behary 2019 











► .art original with us, and comprise special 

SSfcA-* 1 * FJ»«to S cope.,T U be Shtelth, 

i S' Transformers, Hand Oscillators, Pneumatic 


Fwilehes, etc- 

The pneumatic Switch deserves mention, enabl- 
a s it does, the operator to have perfect con- 
Jbf the operation of the machine, even though 
bQt h hands are engaged on the patient. 

The frequency and voltage of the currents gen- 
eMte d can tie varied at will, making it possible to 
administer powerful currents to a patient without 
shocking. This control of the output is of great¬ 
est importance, and will be appreciated by all who 
have had experience in radiographic work. 

The aim in designing these portable coils has 
been W produce instruments having the highest 
possible efficiency, all [joints considered, and teel- 

i11 m 5 hat this has been accomplished, we cordially 

jmile comparisons to he made between them and 
those that are made by any other manufacturer, 

To be brief, in the apparatus about to be illus¬ 
trated we have retained the best feaiures that hast 
been devised in over ten years of experimental 
work, and have produced an equipment that < an 
be as readily attached to an ordinary lighting 1 u - 
<■ nit as a drop lighter Ian, ui excellent appear a m '• - 
and fjrrect prirn iples, making it suitable b'i all 
classes oE ek-ruo ibera]jeutical work to which high 
voltage electricity is applical.de. 

1 his. great amount ol experimental work uas i " 1 
thermo re enabled m to place this apparatus on the 
market at a price w ithin tbe reach oJ all. 


Pneumatic 
Switch. 


Perfect 
C op. tr ol. 


Invite 

Comparison. 


Readily 
Attached to 

LLfci'i'ttjnn 

Circuit. 


Low Price ft. 
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B & B. COIL (UNIVERSAL). 


The instrument shown on opposite page is a most complete 
portable apparatus. 

Comprises: 

Hand Oscillator. 

Ozonating Electrode. 

General Electrodes. 

Portable Tube Stand. 

AH necessary Hard Rubber Handles, Connecting Cords, 
Attaching Plugs, etc. 

Operates on either ALTERNATING or DIRECT currents. 
Finished in mahogany, antique or light oak. 

Weight about 37 lbs. (Depending upon material of case.) 

Size open 26 x 18 inches. 

Size closed 16 x Si x 8A inches or less than one cubic toot. 

Owing to this apparatus operating on either Direct or Alter¬ 
nating currents, it is especially suited for use in cities where the 
available current is alternating in certain portions and diiect in 
v others, or where the current in the office varies or is dilierent 
than that elsewhere in the city. 

It is a very handsome instrument and no expense has been 
spared to make it as perfect as possible. 9 fZ?- 

Price,. 
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TYPE RELIANCE (Open). 
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B. & B. (RELIANCE). 


i-plIF. neat simplified instrument shown on accompanying page 
I is jesigned to meet the popular demand for a high grade, 

low priced outfit. 

It is made in the same first class manner as the type Univer- 
sal shown on page 6, but owing to its operating on Alternat¬ 
ing currents only it is much simpler to build. 

The construction has further been reduced by excluding the 
Pneumatic Switch, Hand Oscillator, etc., incorporated in the 
other apparatus. These devices may however be added at a slight 
additional expense il desired. 

Only the best materials are used in its construction and it is 
guaranteed to do the best work. The versatility of currents gen¬ 
erated are under perfect control, making it a most satisfactory 
instrument for general work. 

It is especially recommended for hospital work, as in fact are 
all our portable instruments, as they enable radiographs and 
treatment to be made at the patient’s bedside. 

Furnished in antique or light oak complete uith net e sar) 
Rubber Handles, Connecting Cords, Attaching Hugs, I orta > e 

Tube Stand, etc. 5 - c ^ 

Price, /. 
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I 


B . & B. COIL (CONSTANT). 


_.., s tvpe 0 f coil is much the same as the type Reliance 
T . W n on page 8 and is capable of the same general usage. 

„ is designed to operate on Direct current. The circuit break- 
ins of peculiar design, and with a reasonable amount of care 

will excellent service. . 

The currents produced are very smooth, and ol considerable 

Tbuilt the apparatus does not include Pneumatic Switch or 
Hand Oscillator. These accessories can however be added at 

slight additional expense if desired. 

Ordinarily finished in antique or light oak. 

Although not quite as simple as the Alternating apparatus, to 
operate, this instrument will be found of great benefit am " 1 
often pay for itself in one case. 

It has the same general appearance as our other types, the 
heavy nickel plated mechanism mounted on polished rubber gh 
ing a most pleasing effect. 

It is furnished complete with all necessary Connecting Core >, 
Rubber Handles, Electrodes, Attaching Plugs, Tube Stand, etc. 

/?& 


y , • 


I I 
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PORTABILITY. 


The cut on opposite page shows the 
era l appearance of our apparatus 
when closed for protection during trans¬ 
portation or from dust and dirt. 

This feature will appeal to all having 
small ofHces, for when not in vise, the 
apparatus occupies but very little space, 
and it is but a moments work to place 
it in commission. 



CLOSED. 


Size closed S| x \ 16 inches or less than one cubic foot. 

The strap shown surrounding the case is for the purpose of carrying and 
holding the various parts firmly together as is also the metal clasp on the front 

of case. 


The small cuts on this page give comparative views of the instrument •’p en 

and closed. 


Being manufacturers of both classes of apparatus, we take tin libertj 
advising interested parties to purchase portable instruments rather than office, 
or as they are termed cabinet coils. For the portable instrument is ap¬ 
plicable to as large a range of work as the cabinet type, and owing to the rea 
w *th which it may be transported to a patient s home, capable <>t 


greater range of usefulness. 


We can furnish if 



desired a nicely hn- 
ished Mahogany, An¬ 
tique or Light Oak 
table, having com¬ 
partments for holding 
fl Horoscopes, 
etc., to mount thc 
apparatus on wh« n ‘ n 
the office, making a 
very tine appearance. 
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PORTABILITY. 


The cot on opposite page shows the 
general appearance of our apparatus 
then closed for protection during trans¬ 
portation or from dust and dirt. 

This feature will appeal to all having 
small offices, for when not in use, the 
apparatus occupies but very little space, 
and it is but a moments work to place 
it in commission. 



CLOSED. 


Size closed x $$ x 16 inches or less than one cubic foot. 

The strap shown surrounding the case is for the purpose of carrying ami 
holding the various parts (irmly together as is also the metal clasp on the front 
of case. 


The small cuts on this page give comparative views of the instrument open 


and closed. 

being manufacturers of both classes of apparatus, we take the liWit\ "f 
advising interested parties to purchase portable instruments rather than office, 
or as they are termed cabinet coils. For the portable instrument is ap¬ 
plicable to as large a range of work as the cabinet type, and owing to tl ,e rea 
iness with which it may be transported to a patient s home, capable of a m > 


greater range of usefulness. 



\Ve can furnish Jf 
desired a nicely fin¬ 
ished Mahogany, An- 
tk,ue or Fight Oak 
table, having com¬ 
partments for holding 
fluon .scopes, tttbrS » 

etc., to ™° unt tbc 
apparatus on when «n 
the office, making a 
very fine appearance. 


OPEN. 



(C) Jeff Behary 2019 









HAND OSCILLATOR. 




* | ’HIS unique little attachment is original with us and peculiar to our appara- 
A tus. It consists of a highly efficient transformer mounted in a polished 
hard ru *i>er handle, which is also fitted with a coupling for holding any desired 
electrode. 

By this construction the high voltage currents are generated in the handle 
from the comparatively low pressure electricity that is conducted to it from the 
rest of the apparatus. There is therefore no sparking on these cords, a de¬ 
fect common to other methods. 

Price. 



ULTRA VIOLET LAMP. 


lamp of simple .It sign for generating Ultra Violet Kays of great power can 
he furnished, adapted to he operated hy the coil. Price,. 

Id 


CrcT * 
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1 


COLLAPSABLE FLUOROSCOPE IN USE. 

COLLAPSABLE FLUOROSCOPE. 

T consists of a finely mounted Barium Platinum screen, under glass for pro¬ 
tection, and a shadow cloth of suitable material adapted to be place. 

over the head when the instrument is in use. 

This construction enables the view in the screen to be bad to advantage., 
it can l>e brought to or receded from the eyes as desired. 1 here is no < 
for light to leak in, or fringe to interfere with the eyes. 

If desired the cloth may be thrown back from the s< ieen s*> as to exp 
to direct view, anil show n to a number of persons simultaneous]) in a <. C/ 

ened room. Price,. 

OZONATING ELECTRODE. 

W HAT is termed the Oz,mating Kleclrode comprises a metal rmg ot P<-- 
culiar construction adapted to be attached to the a<ti\c tcrmi 
coil for Ozonizing the air. With it the air of a large room m ) 
strongly charged in a few minutes. 


Price, 


•5 
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ELECTRODES. 


A N y nf the ra#>ns typfift of electrodes may 1« used with the coils. W e 
A riVC)in meml add furnish glass with the apparatus behoving them hi many 

respects to be the best suiter! lb general work. 

\Ve hivr inil ny styles and types in stock ami are always ready to manufacture 


special ones at a reasonable cost. 



TUBES. 

A S the currents generated by the apparatus are s.-n- 
der perfect control, practically any type of Crooks 
tube may be utilized. We recommend, however, special 
High F reQueney tubes. 

These tubes arc made Indli light and heavy, according 
to the class of work they arc expected to do, and have al¬ 
ways given excellent satisfaction. ^ ^j-^- 

Trice. /.*!. 


TUBE STANDS. 

each instrument i* furnished a portable tube stand of extremely 
sin^plc design, which will tie foum switnhlv lor much work. 

^ c are also prepared ro furnish if desired a fTdirurale door b! 

having heavy metal base am] suitable 


more elaborate do or type s taild ’ 
clamps for firmly hohdug the tube. 

Price, Table Stand,. 

Floor Stand, ■ - - ‘ 

16 


(C) Jeff Behary 2019 


19 
















PNEUMATIC SWITCH. 


■ 


r v i iRF'Ok VIED in our Universal Coil and attached to the other types if 
• r lerol is a Pneumatic switch. This switch is a simple device operated hy 
|, , ■ ,nv .x-gsion of a bulb in a manner similar to that used in opening or 

V^V. a camera shutter. By its use the operator lias Complete control of the 
■ irutus even though both hands are engaged on the patient, for the bulb op^ 
the switch may be readily compressed by the foot, starting or stopping 

the instrument at will. 

Owing to the connection between the bulb and the rest of the instrument 
vdu^'.d rid v-er. there is r... possibility of receiving the slightest sparking from 
/; . ,v-■ stasis-w stopyiag, th.mgb one hand is holding the 

elect rode. Furthermore the electrode may be placed in position before the 
. ao-ent of tire coil is turned on, which is of great convenience in operating on 
a nervous patient. This switch must be attached to apparatus at the factory. 

Price for attaching switch, s . . , . 


CABINET OR OFFICE INSTRUMENT. 


T i > meet a moderate demand for an elaborate office outfit that wall comprise 
all Lbc essential and good points of our portable instruments as well as all 
tlie features common to a modem first class toil, we ouiM a large hands* mw 
cabinet machine, finished in mahogany, light or dark oak, 'with nimble .m 1 
ratings, 

We feet that this instnttnetit is by iar tbe most altracth e <.r placed oi- 

nusrkel, and its electrical properties arc unsurpassed. 1 he apparatus can "ve 

furnished with a separate compartment in the base containing utu^ "t [ r 
table instrument at a price that compares favorably with wliat h 1 
mnutcUi rers for sing)e i nstrui j 1 cnt, 

Hiere are also compartments for tubes, fluoroscopes- and 1 fi-.r au-ce r 
By this combination , the instrument becomes applicable to a great 
^tir.; and Lite portable coil can be taken to a patient s home without io [ -r e k 
^itli the office machine or several patients mat be treated sinnjl.anc ) 
tfc ill fact two distinct machines sold at a price that was furmnljf 

Price of instrument complete including portable Coil, 

Trice of office instrument alone, . - - ■ * 

17 
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STATIC BREEZE, 


A 


distinction 


should be made between the so-called Static 
Bieeze antf the electric Sprays, Broshes, etc., produced 
* ]ch great abundance by coil apparatus, especially the por¬ 
table High Frequency Coils. 

I^fl luminous sprays and blushes of electricity are sometimes 
,-nncoudy styled static breezes, they are however entirely dis- 
«>mibr t consisting as they do of a finely divided luminous dis- 
^ haTge 0 f electricity, while the static breeze on the contrary is 
feunmous. and consists of a current of air, repelled under the 
action A a free charge of static electricity of a fixed sign. 

A few moments consideration of the character of a High Fre- 
E cien« y or Alternating Current of electricity will show them to he 
ntirelv isnsuded for produt ing a 1 ! reeze, C>wing to the ra\>it 11ty 
with which the polarity of the current is changing, a current of a 
fixed sign is unable to act to any appret iahle extent upon the >ur- 
ruiinding air before its action is neutralised by a following wave 
id an entirely different sign. 

h wshe>, sprays, etc,, arc produced in great abundsince from 
our portable instruments, In order to create a Static Breeze use 
■ •' niai.le of the simple attachment shown on opposite page, which 
is drsi^ni?d ti.r absorb "r separate a portion of the electric waves 
th^t u.j to make up a spray or brush ami transform it into static 
chi (i i ity, thus creating the desired bree&fc. 

h desired live i town may ! detached and ley den jars charged 
an ; other work peculiar to static: electricity accomplished. 

^hile we do not claim tins attachment to be as powerful as 
a l|,; *h-rn stud, machine it will be found of great convenience 

many cases. J 


Price, 


<9 
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CARRYING CASE. 



' IPnE two cuts™ this page 

illustrate our Carrying 
f =?'... ck'uigtied S "f carry mg 
nectary tabes, stands, plate 
holders, il nor.!-. , ;• Cach¬ 

ing plugs, cords. elertiodes, 

etc. 

The outfit is io clearly 
shown in the views, little 
need I'm sniii n.-garding <b 
The case is made oi a 
strong light wood covered 
with first (juality leatherette 
and brass mounted* It is 
lilted with lock, and handle 
for carrying:; 


OPEN, 


There 2 re compart- 
siienLs I nr the varlo is ar¬ 
ticles ii is designed to 
carry, arc insures against 
brtcfdng tabes., etc., in 
transp .itauon. 

Price L’ompk-te, .... 
Including contents 

Price, case alone. ./.*? 



Oiu5£D 


go 
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'■ oi' •'u*. s' <v,s a n'ion i -l the Anishing ami as^mbK ir-om 511 <i'*h Un.\oi\. 


I'ir^L ( ,;ism miter ml, ULi! Icm . ..1 li< sysU‘m togelhCL with personal %u ' 

'I'^TvisLovi i>( men who have Wd years oJ experience all tend to piuce OP* appa- 

l ' Lltas du- Uiylu si * 

P ii-wiiiur ■ protection to ourselves and mir patrons we have applied iof 
btterapatwit on ail the instruments and accessories shown m tllit booklet- 
■'^OT.d r,t iUcwhave l■ n alkmcVi, in eluding patents covering 'he portable 
'atiuu*! Ei-aturcs iooirjm-.atv I therein- 

Very truly! 

li r & H. ArfAK at s.’S Co.. 

SaJem, Mssa* 
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OUR GUARANTEE. 



factory until it has been properly operated and tested, and 
will repair or replace any part found to be of faulty con¬ 
struction, providing the apparatus is returned to us prepaid 
within one year of date of purchase. 

NOTICE. 

Each and every instrument is sealed by a seal bearing 
our signature after it has been tested and before it leaves 
the factory. The seal is numbered and a record kept of 
the machine. We cannot be held responsible for the 
Working of the apparatus if the said seal is broken. 


a a 


(C) Jeff Behary 2019 


26 




testimonials. 


Lynn, Mass,, May ju„ KMx 


y & f, Co :;, 

i'vXnCT^'Kf ! >lv;«» to your favor of ysterdoy, 1 tofa- plea*- 
" 1 tavc uwd your fortalfcO.il. type «uiv«wl. lorthr put 
«*» .^“iiXatisketiou- 1 cm cordially recouwwud the apparatus to my 

pother physician^- J, {}, Pinkham, M. D 


Galhn's 

MUM* Asn fitnutKOK*’ CtlEMI. A., ,wt> Mu-ttOUCOVIMt. Ut.OR.VtWY. 
^ \\Vsl 5"til Street, New York City. 

New York, May 12, TU05. 


Mi. R. L, krttwsi, 

Salem, Mass. 


MflltlJill al 1 U&i 1 . , -fcf 

l>eiLT M , Umwn:^. Mf.,ls me pi— ut this time, a ^ 

constant exjjfrimenlaaioD wilh ymr two "liigh IilhulUl) v 1 . , ' f jn 

in*. Lo state after coming use, they have fiiven me m> Itouble ^ 
niaitileiia'nee, and have jjiven me the greatest economic * lCien ■ . a 
setice- with any Uke electric apparatus with which I have 5 M 

Very truly yours, 

11, T, Cfilpin* Chemist, 


The Chunvi v S ^aiorilm, 

62 Federal Street. 

Salem* Mass.* May J** 

h- A. IS. Apparatus Co., 

SJern, Mass. Bt Coih it has 

My '.imr Sirs:—In the $vv.. yeyis that 1 haw n* ■ ' • h w earn* 

perttet saftsfacticttt in every respect, 1 h :lvt ' * 

'■ 'Lthe eleartc car*. and treat patients sis miles - ,,ul Ql - 

Very truly yonrs T 

■ j J~'r-lrfiile5]d 'l* ^ “ 

(jeext'e A- O.ockicij. 

^3 
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Object Image Report 


2/25/2011 



137338 

painting I portrait - oil paint I canvas - George Elmer Browne - American I Salem, 
Massachusetts - painting I oil painting I portraiture I Ralph C. Browne I Salem, 
Massachusetts I man I 20TH CENTURY I inventor - Portrait of Ralph C. Browne 

H: 44 in, W: 36.25 in 


©PEABODY ESSEX MUSEUM. This image is tor study purposes only. 
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The chief parts of thin apparatus are the tiro coils, an iatermptor to the pri¬ 
mary circuit, and the condenser. 

In liiu instrument here figured, 
over sixty-eight thousand feet 
of silk-covered copper wire, 
the softest and purest possible, 
twelve thousandths of an inch 
in diameter {No. 32 of the wire 
gauge), is wound upon the ex¬ 
terior bobbin, C. About two 
hundred foot of wire, ono- 
suvoDlh of an inch in diameter 
(No. U), forms the “inducing 
wire, whose cuds -f- and — are 
visible in the binding screws 
on the base, A heavy glass 
bell, a, insulates the coils from 
each other, and its foot is 
turned outwards by a flange ns 
wide as the thickness of the 
coll., The induction coil, for 
more perfect insulation, is also 
encased in thick gutta perohu, Tho ends of this coil arc carried by gutta-per- 
cha covered conductors, to two glass insulating stands (only one of which is 
visible in our figure), where they end in sliding rods pointed with platinum at 
one end, and having balls of brass at Hi* other. The interrupter devised by 
Mr. Ritchie, is the toothed wheel, t, which raises a spring hrunnier, the blow* 
of which fall upon the anvil, o, breaking contact between two stout pieces of 
platinum. Tho European machines am provided with a self-acting break- 
piece ; but experience has shown, by comparative (rials, that them is mu 
m3 vantage in varying tho rapidity of tho interruptions, according tn the cl&?» 
of effects to be produced, and that a certain time is requisite fur the complete 
charge and discharge of the soft iron wires (Tfehieh form tho core of the battery 
circuit), longer than the automatic break-piece allows. 

The object of the contfriisfr (which is due to Mr. Fiieau) is to destroy, by 
induction, (he greater part of the force of the extra rnrrent t which, owing in t3he 
very powerful magnetism developed in the corn of soft iron within the battery 
coil, would otherwise greatly impair the power of the apparatus, as it moves in 
t direction opposite to the primary current (&3I)* The condenser consists, in 
-ho instrument figured, of one hundred and forty square feet of tin-foil, divided 


094 
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id to three sections {two of &0, and one of 40 feet), tfhoae tormiDi sire At e. The 
ttii-Foit of the end denser ia carefully in sainted by triple fold* of oiled silk, and 
laid itw»y in the bate of the instrument! in a cell prepared for it, quite out of 
riew. 

The botttry farce needed to CXeitft Ibis apparatus, U only two o? three iftrge- 
ilied eel If of Bun sen's battery. 
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PREFACE. 


The following pages have been written with a 
view of offering some assistance to two classes of 
readers, namely, those who desire to add to their 
stock of general information, and others who 
wish to pursue for themselves a line of investiga¬ 
tion and experiment in the fascinating domain of 
the mysterious X rays. 

Many of those who will desire to make a 
special study of the subject or make practical use 
of Prof. Roentgen’s discovery will probably have 
had no occasion to acquire any special knowledge 
of electrical matters, and will, therefore, be at a 
loss to know what apparatus is needed, having 
due regard to the conditions by which they are 
surrounded. 

The aim has been, therefore, to make all ex¬ 
planations as full as possible and as simple as is 
consistent with statements of technical matters. 
A careful endeavor has also been made to include 
in the following chapters sufficient information 
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to enable the layman to choose the apparatus 
most suitable to his needs as well as to operate 
it and obtain successful results therefrom. 

W. H. M. 

October 15, 1896. 
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CHAPTER I. 

INTRODUCTORY. 

♦ 

Although the main object of this book is to 
present to the reader a practical explanation of 
apparatus and methods employed in producing 
and Utilizing the X rays, the present chapter 
will be treated as a general introduction of the 
subject. The object in so doing is to set forth a 
general outline of Professor Roentgen’s discovery 
and, incidentally, to correct certain popular mis¬ 
conceptions that have arisen as to some of the 
phenomena and the methods of their utilization. 

Looking back along the years of the present 
century, we see within their bounds the greatest 
development and progress that has blessed the 
world since the beginning of time. A mere enu¬ 
meration of the discoveries and inventions con¬ 
tributing to comfort, safety, and convenience that 
have been made since the year 1S00 would fill 
many large volumes. If we should single out 
from this host only a few of those that are con¬ 
spicuous by their greatness, such as the Intro- 

9 
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duction of Illuminating Gas, the Steam Engine, 
the Railroad, the Steamboat, the use of Anaes¬ 
thetics, the Electric Light, (Arc and Incandes¬ 
cent), the Electric Railroad, the Electric Trans¬ 
mission of Power, and the X rays, we cannot 
but be powerfully impressed with the wonderful 
progress made within the past years of the nine¬ 
teenth century. 

It seems fitting that the discovery of the won¬ 
derful phenomena of the X rays should be made 
as the hands upon the clock of the century are 
completing their round, as it was the logical re¬ 
sult of research and experiment founded upon 
the most advanced kind of intellectual and scien¬ 
tific study and attainment. 

How far reaching this discovery may ultimate¬ 
ly prove to be in the arts and sciences it is im¬ 
possible at this time to predict, but within the few 
months in which it has become known and prac¬ 
ticed, the wonderful effects have been practically 
applied to the alleviation of much suffering, and 
we have at this moment at our command a mys¬ 
terious power for good that it would have seemed 
sheer folly to even hope for only one short year 
ago. 

The discovery of the X rays was made towards 
tlie end of the year 1895 by Professor William 
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Konrad Roentgen, professor of Physics at the 
Royal University of Wurzburg, in Germany. 
He had for many years made a study of phenom¬ 
ena arising from the action of currents of elec¬ 
tricity in glass tubes more or less exhausted of 
air, known as Geissler, Crookes, or Vacuum tubes. 
In the year 1894 some new phenomena in this 
line of experiment had been noted by Professor 
Lenard, an assistant of Hertz. 

In the course of a study of these phenomena 
by Professor Roentgen, he discovered that an 
effect was produced by the rays emanating from 
a Crookes tube, which was being excited by an 
electric current, similar in many respects to the 
effect that would be produced by rays of light, 
but with the wonderful difference that the new 
rays would penetrate flesh, blood, and muscle and 
many thicknesses of paper, cloth, leather, wood, 
rubber and other substances which are opaque to 
ordinary light rays. 

The first announcement of this great discovery 
was received by the world with incredulity and 
some amusement, but this was quickly turned to 
astonishment and wonder by subsequent an¬ 
nouncements of practical results having been 
obtained by other scientists on following the 
methods employed by Professor Roentgen. 
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It is not deemed necessary to enter into a more 
detailed account of the history of this discovery 
than the outline above given, as the newspapers, 
magazines, and technical journals have already 
given much space to the subject. The following 
pages will therefore be devoted to a brief expla¬ 
nation of the X ray phenomena, followed by 
a description of the various items of apparatus 
employed and of the methods of using the same 
to produce the effects which are now becoming 
so generally known. 

The generation of the X rays is at the present 
time wholly electrical. It is possible that there 
may later be discovered some other means of 
producing them, but at this day there seems to 
be no well authenticated fact to prove that there 
has been any other source of generation dis¬ 
covered. 

Like the electric current itself, the mysterious 
X rays are invisible; their presence being known 
only by the effects produced under proper con¬ 
ditions. There has been a popular misconcep¬ 
tion that the X rays proceed from a glass vacuum- 
tube giving a light of dazzling brilliancy, but such 
is not the fact, for very frequently the vacuum- 
tube under excitation will glow, or fluoresce, 
so faintly that the whole illumination would not 
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be sufficient to enable one to tell the time by a 
watch and yet there might be rays of such 
strength as to affect a photographic plate in a 
few seconds through a piece of wood, cardboard, 
or rubber of considerable thickness. 

Although the X rays in their effects closely 
approximate ordinary light rays, there are such 
differences that scientists have not as yet been 
able to properly classify them. Their exact 
nature is at present unknown. Professor Roent¬ 
gen himself gave the new rays the name of X, 
(or unknown), rays, by which name they have 
since been generally designated. Research and 
experiment will, however, possibly result in 
ultimately determining the question of their 
proper classification. The most recent investi¬ 
gations as to the nature of the rays tend to leave 
little doubt that they arc transverse vibrations 
in the ether, like those which constitute light 
and radiant heat but of very much higher pitch 
or excessively short length of waves. 

One instance will suffice to make the above 
differences clear to the reader. It is well known 
that rays of light may be deflected, refracted or 
condensed, but not so with the X rays. They 
proceed only in straight lines normal to the point 
at which they are produced. Take, for instance, 
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an ordinary magnifying glass which is simply 
a glass lens of convex shape as shown in Fig. i. 
The rays of light proceeding from A strike the 
lens and are condensed and brought to a focus, 
or point of meeting, on the other side of the lens. 
This is one of the principles applied in the ordi¬ 
nary photographic lens, making it possible to 
condense the light rays proceeding from a large 
area and project them in greatly reduced form 
upon a sensitized plate in the camera. If, on the 
other hand, such a lens should be placed in the 
path of the X rays, they would proceed through 
it in straight lines (if indeed they could pene¬ 
trate the glass at all, glass being more or less 
opaque to the rays as we shall presently learn), 
and would neither converge nor diverge. 

Thus far we have found : 

(1) that the generation of X rays is from 
electrical sources. 

(2) That the X rays are invisible. 
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(3) That they proceed in straight lines and, so 
far as present discovery goes, cannot be reflected, 
refracted, or condensed, but can be diffused. 

Let us now take a preliminary glance atone of 
the methods employed in producing the rays, 
reserving more complete details for a further 
chapter. 

The appliances used consist of (1) some form 
of apparatus which will give a current of electri¬ 
city of very high potential, as for instance, a 
Ruhmkorff induction coil ; (2) a mechanical con¬ 
trivance called a “ Contact breaker ” for inter¬ 
rupting with great frequency the continuity of 
the circuit; (3) a condenser for accumulating and 
rapidly discharging accumulations of electric 
energy; (4) a Crookes vacuum tube; and (5) a 
battery, or other source of electric current. 
More particular explanation of these various 
items of apparatus will be found on other pages 
of this book. 

If the electric current be applied to the coil 
with contact breaker and condenser attached, and 
the secondary terminals of the coil be separated 
within certain distances, leaving only the air 
between, bluish-colored, snappy, lightning-like 
sparks will jump across from one terminal to the 
other at such frequent intervals as to appear like 

I 


(C) Jeff Behary 2019 


17 







16 The A B C of the X Rays. 

a continuous stream. The length of these sparks 
will depend largely upon the amount of wire upon 
the coil. In ordinary coils for this work the 
sparking capacity will vary from one to twelve 
or more inches in length. These sparks are of 
the character just described only when they 
occur in the open air, and their curious zigzag 
form is said to be due to the current taking a 
path through the particles of air having the least 
resistance. 

Suppose, however, that we take these two 
secondary terminal wires from the coil and seal 
them into a glass bulb or cylinder so that the 
ends of such wires will project thereiu. These 
ends would thus be known as “ electrodes.” If 
the bulb were not exhausted of air, the same 
character of discharge will take place between 
the two electrodes when the coil is energized by 
an electric currrent. 

Now, if the air be partially exhausted from the 
bulb so as to make a moderately low vacuum, say 
a pressure of three thousand one-millionths of an 
atmosphere (an atmosphere being equal to a 
pressure of 15 pounds to the square inch), a very 
different appearance will be noted when the coil 
is once more energized. Instead of a stream of 
sparks jumping across from one electrode to the 



17 


The A B C of the X Rays. 

other, the whole bulb will become filled with a 
purplish-colored cloud having a rapidly vibrating 
or travelling movement. This occurs by reason 
of the molecules of air remaining in the bulb 
being driven off from one electrode towards the 
other, and coming into violent contact with each 
other, the force of the collision of these molecules 
produces light. 

If now the tube be exhausted to a high degree 
of vacuum, say, to one one-millionth of an atmos¬ 
phere, a new set of phenomena is developed on 
discharging the current from the coil into the 
tube. The purplish cloud has disappeared and 
the interior of the tube is clear, but the glass 
itself has assumed a beautiful fluorescence caused 
by the bombardment against it of the remaining 
molecules of air. This is now a Crookes vacuum 
tube. 

The fluorescence will be most noticeable and 
brilliant at that part of the glass tube that is op¬ 
posite the negative, or cathode, electrode, and it 
is from this part of such a tube that the X rays 
proceed in greatest abundance. We shall see in 
a later chapter that modifications of this simple 
form of Crookes vacuum tube have recently been 
made, providing for a special bombardment sur¬ 
face, within the tube, with the result of obtaining 
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a much greater abundance of the rays, together 
with less diffusion and, consequently, a greater 
degree of sharpness of definition, in the shadows 
produced by them. 

We find, then, that the X rays are projected 
from a place or point in a highly exhausted glass 
tube that is directly opposite the negative, or 
cathode, electrode, and that this place or point 
may, but need not necessarily be, the glass of 
the tube itself. 

Having brought the reader to the point where 
the X rays are produced, let us now see in what 
manner and by what methods we can ascertain 
definitely that they are present. 

It requires no special methods to ascertain 
when ordinary light rays (sun or artificial) are 
present, for it involves only a radical difference 
which is apparent to every one who is possessed 
of eyesight, namely, the difference between dark¬ 
ness and light. The fact of the X rays being 
invisible but producing some effects similar to, 
and in some aspects more powerful than, effects 
produced by light rays, presents apparently a 
somewhat paradoxical state of things. 

Comparisons with known standards may ill 
many cases be advantageously made in explain¬ 
ing new phenomena, but in this case there are 
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no standards by which the new set of phenomena 
incident to the X rays may be strictly comparable. 

We shall endeavor, therefore, to make the ex¬ 
planation in the simplest possible manner. 

There are at present only three ways in which 
the presence of the X rays can be ascertained. 
One of the strongest characteristics of X rays is 
their power of discharging electrified bodies or 
surfaces exposed to them. This, in fact, is the 
most sensitive way of detecting them. Another 
way is by means of the ordinary sensitized 
photographic plate, and the other is through the 
fluorescence of certain crystalline chemical salts 
when brought within the influence of the rays. 

It will be necessary only to discuss the latter 
two, and taking these in their order, we will first 
deal with the photographic plate, and at the 
start it will be well to correct the popular error 
that an ordinary photographic camera is used in 
obtaining pictures with the X rays. A camera 
is not necessary, in fact no use could be made of 
it in this connection, as the rays cannot be con¬ 
densed or refracted. 

A picture of any object obtained by means of 
the X rays is not a photograph, strictly speak¬ 
ing, although it is made upon a sensitized plate 
and developed and printed in the manner usually 

I 


(C) Jeff Behary 2019 


21 



20 


The A B C of the X Rays. 



followed in making photographs. As defined in 
the dictionaries, photography is the “ fixing of 
an object or objects by chemical rays of light 
upon certain salts sensitive to light,” and as 

ordinarily practiced, includes 
the nse of lenses by which the 
objects photographed may be 
focussed on the sensitized plate 
on a smaller or greater scale. 
An X ray picture of any object, 
pwoTOGKAwnr. (or “ radiograph ” as it is gener¬ 
ally termed), cannot in the first instance be made 
any larger or smaller than the object itself, 
because lenses cannot be successfully used to 
condense the rays, and therefore, a radiograph is 
practically a life-size shadow picture of the object. 
A radiograph, once taken, can, however, he photo¬ 
graphed by rays of light in the ordinary way; 
and thus a new picture of the object, increased 
or diminished in size, may be obtained. 

If we should take a sensitized photographic 
plate and place an opaque object upon it, as, for 
instance, a hand, and expose it for a few seconds 
in daylight, the rays of light would not reach 
that part of the plate covered by the hand. Upon 
developing the plate there would be seen clear 
the shape, or shadow, of the hand, while all 
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around it the plate would be dark owing to the 
rays of light having affected this portion. No 
part of the bones, muscles, or other interior 
portions of the hand would be visible upon the 
plate, as the rays of light would not penetrate 
the flesh and blood, all portions of the hand be¬ 
ing to a very great extent opaque to light rays. 
Such a picture as this would be termed a photo¬ 
graph r, having been obtained through the agency 
of light rays. A print from this photograph 
made upon paper in the regular way would show 
simply a black shadow of a hand, while all 
around it would be clear white, just as a hand 
might be seen outlined upon a white window 
shade if a light were placed behind it. That 
part of the photographic plate which in prints 
from it is white is the part that has been directly 
acted upon by the rays of light. 

The X rays allowed to fall directly upon a 
sensitized photographic plate will affect it in the 
same way as it would be affected by light rays. 
A plate so exposed would, after development, 
yield prints of a clear white. 

Now, for comparison, let us expose two sen¬ 
sitized plates, one to ordinary light rays and the 
other to the X rays, first placing over each plate, 
so as to cover it entirely, a piece of wood, a book, 
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a sheet of rubber, or a thin sheet of the metal 
aluminium. On developing and printing these 
two plates we find that the one exposed to the 
light rays will print black, thus showing that 
these rays have not penetrated the substance in¬ 
terposed. The development and printing of the 
one which was exposed to the X rays will, how¬ 
ever, result in a clear white print, proving there¬ 
by that the plate was acted upon and that the 
substances above named were no obstacles to the 
passage of the X rays. 

Although the X rays will penetrate the above 
named articles, and many others, it is to be noted 
that they do not readily penetrate a// substances, 
and that among those that are fairly opaque are 
bone, glass and almost all the metals. By reason 
of that fact we are enabled to make examination of 
the bones in a living body and we may also locate 
foreign opaque substances which may by accident 
have entered the human frame. 

Let us now expose one more sensitized plate 
by way of illustration ; this time to the X rays. 
We will wrap it up in black paper, or enclose it 
in a plate-holder, sliding a cardboard or rubber 
cover over the latter. Now we will place it on a 
table, lay a hand upon the covering of the plate 
and produce the X rays by means of a suspended 
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Crookes tube. I11 a few minutes the excitation 
of the tube is stopped and the plate taken away 
and developed. Upon printing this we find that 
that part of the plate-not covered by the hand is a 
clear white. We also find that the X rays have 
penetrated entirely, the muscles, and to a great 
extent the flesh, blood, and nails, leaving only a 
faint shadow of the outline of the hand. The 
rays have not, however, penetrated the bones, 
consequently the plate immediately beneath them 
has not been affected (or, if at all, very slightly), 
and therefore, as they show in dark relief, we 
have a strong picture of the bones of the hand. 
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Had there been a piece of metal such, for in¬ 
stance, as a bullet or a needle, embedded in the 
hand, it would also have shown, these substances 
being also opaque to the X rays. 

Thus we can to-day obtain pictures of the bony 
structure of any part of the body and show the 
presence not only of foreign substances of a 
metallic nature, but also of calcareous deposits 
or other substances that are opaque to the X 
rays. Broken bones, or those improperly set 
after being broken, as well as dislocations, can 
also be disclosed as clearly as if the flesh w ere 
stripped from that part of the body in which they 
are located. 

A great many experiments have been tried and 
much thought has already been expended in the 
direction of obtaining clearly defined radiographs 
of the heart and other organs, but as these are 
not sufficiently opaque to the X rays it cannot 
be said that entire success has yet been achieved 
in this direction. 

A recent cable from abroad announces that 
a radiograph of the stomach and intestines of a 
person has been successfully obtained by having 
the person first drink a quantity of a harmless 
solution of a chemical nature impervious to the 
X ra}\s and then making the usual exposure.. 
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Made by the author with Thomson Double-focus Tube and 
Inductoriuin. 

Time of Exposure a minutes y> second*. 

Distance from Tube la inches. 

Inductorium workinif on 5 inch spark. 
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Thus far we have shown only one way of as¬ 
certaining the presence of X rays, namely, by 
their effect upon a sensitized plate. There is 
another and quicker way, however, which arises 
by reason of the fact that certain chemical salts 
possess the peculiar property of fluorescing when 
brought within the influence of the X rays. 
This fluorescence is not brilliant, but merely 
presents to the vision a moderate glow when the 
eyes are shielded from other light. It is not an 
easy matter to find an apt comparison with 
something familiar to every one, but perhaps this 
fluorescence is more nearly comparable to a 
ground-glass window pane at night, having be¬ 
hind it, at some little distance away, an artificial 
light of moderate candle power. 

The idea of the X rays, which are themselves 
invisible, having the property of causing this 
fluorescence is somewhat of an abstruse concep¬ 
tion for the layman, but probably a further simple 
comparison will tend to an easily comprehended 
and reasonable view of this. 

It is well known that a diamond is a crystal 
and that in a perfectly dark room it will not show 
any light nor the beautiful colors for which it is 
esteemed. Exposed to rays of light, however, it 
at once becomes a sparkling gem. The chemical 
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salts which exhibit fluorescence in the X rays 
are all crystalline, but so far as their fluorescent 
property is concerned, they may be said to be 
always in the dark until they are brought into 
the presence of the X rays, when they at once 
light up, as the diamond does in light rays, 
although not with the same brilliancy or color 
effects. 

It must be remembered that this comparison 
is not put forth as an explanation of the phenom¬ 
ena in question, but, as stated above, merely to 
assist the reader in forming some sort of an idea 
which may lead to a fair appreciation of fluo¬ 
rescence as observed in the Fluoroscope. 

This peculiar property of these crystalline 
chemical salts has been availed of for the purpose 
of practical and instantaneous observations by 
means of a device called the Fluoroscope, which 
will be described in detail in a later chapter. 

This fluorescent property was known thiee 
years ago and a screen covered with the cry¬ 
stals was used by Lenard in his investigations. 
Roentgen also made use of a fluorescent screen 
about a year ago. Similar screens were also used 
by Professor Elihu Thomson in the United States 
very early in the present year, very soon after 
the announcement of Roentgen’s discovery. The 
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knowledge of the fluorescent screen became gen¬ 
eral some months ago, and subsequently Mr. 
Edison put it in the convenient form, now known 
as the Fluoroscope. 

It will be sufficient to note at this point that 
opaque objects placed between the Crookes tube 
and the fluorescent crystals will prevent the X 
rays from striking that part of the crystals 
covered by such objects and, consequently, the 
crystals will not exhibit fluorescence at that spo*. 
For instance, if a fluorescent screen be brought 
within the influence of the X rays and a hand 
be placed between the source of rays and the 
screen, the X rays pass right through the flesh, 
blood, veins, and muscles but do not penetrate 
the bones. Inasmuch as the crystals reached 
by the X rays become fluorescent, the screen 
glows except in the places not affected by the 
rays, and we therefore see in dark shadowy out¬ 
lines the shape of the bones in the hand as they 
are at that present moment. When the genera¬ 
tion of the X rays is stopped, or the fluorescent 
screen removed from the sphere of their influ¬ 
ence, the fluoresence of the crystals ceases, not to 
appear again until once more exposed to the 
rays. 

We believe that the reader will now have 
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gathered a general idea of the phenomena in¬ 
volved in Professor Roentgen’s wonderful dis¬ 
covery, and we shall now proceed to describe 
more in detail the various items of apparatus 
used to produce the effects above noted and 
endeavor to give some hints as to its manipula¬ 
tion. 
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CHAPTER n. 

THE EXCITING APPARATUS. 

The electric current necessary to produce the 
proper excitation in a Crookes vacuum tube 
should be possessed of two important qualifica¬ 
tions. First, it should be of very high potential, 
and, second, it should preferably be an alternat¬ 
ing, interrupted or intermittent current. 

If we were to attach a Crookes tube direct to 
two of the conductors forming part of an electric 
lighting circuit no effect would be perceptible. 
We might take away these conductors and con¬ 
nect to them ten or twenty incandescent lamps 
of from 16 to 100 candle power each, and the 
current flowing in the wires would light up all 
these lamps to full candle power, although it would 
not excite one Crookes tube which would require 
under proper conditions less than one five-hun¬ 
dredth of the actual electrical energy needed to 
illuminate the lamps. 

There are two reasons for this. First, the 
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current (let us say, continuous, or direct, at i io 
volts) did not fulfil the qualifications referred to 
in the first paragraph; and second, that in the 
incandescent lamps the current has continuous 
paths of comparatively low resistance in which 
to travel, while in the Crookes tube the path in 
which the current may pass is exceedingly 
meagre, consisting merely of the molecules of 
air that are left in the tube after exhausting 
it to a degree where it contains only about one- 
millionth of an atmosphere. In this latter case 
it might be imagined that the current on enter¬ 
ing the tube by one conductor is obliged to make 
a path for itself by driving the molecules of air 
towards each other and a second conductor and 
thus using them as its path. 

The ordinary electric lighting current em¬ 
ployed for incandescent lamps is not sufficiently 
powerful in pressure to jump across an air space, 
even if very small, although sometimes by ac¬ 
cident some conducting substance may come in 
the gap forming an air space separating two 
conductors, and thus help the current across. 
In such a case, however, a continuous arc would 
be formed which differs from a stream of sparks 
jumping from one conductor to another when 
these two are connected to an apparatus which 
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is producing currents of very high potential with 
extremely rapid interruptions. 

Electric lighting circuits for incandescent lamps 
and ordinary power are usually of comparatively 
low pressure, or voltage, generally between 50 
to 120 volts, and in some cases as high as 240 
volts. I11 all these systems, however, the rate 
of flow, or amperes, of current is usually large on 
account of the nature of the effects to be pro¬ 
duced. The voltage in any such system is kept 
constant and steady and regulated within a few 
points, but the strength in amperes of current 
will vary very considerably according to the 
requirements of the consumers. 

The electric current necessary to properly 
excite a Crookes vacuum tube to the degree at 
which the X rays are produced is enormously 
high in voltage, as compared with that of an 
electric light circuit. Such a current may vary 
in pressure or potential from ten thousand to 
hundreds of thousands of volts. The current 
in amperes, of such a circuit will, however, be ex¬ 
ceedingly low, being only a very small fraction 
of one ampere in all cases. 

It will be seen, therefore, that the actual elec¬ 
trical energy required to produce the X rays is 
comparatively small; indeed, the actual amount 
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of energy needed to light up an ordinary 16 
candle power lamp to incandescence will be suf¬ 
ficient, when employed with the proper appara¬ 
tus, to cause excitation enough to produce abun¬ 
dant and powerful X rays. 

The reader will naturally inquire how this 
can be. To this we answer that it is by a trans¬ 
formation of the electrical energy from one form 
of jxjtcntial to another. This is done by means 
of certain kinds of apparatus which will presently 
Ik* described. The construction of this appara¬ 
tus is based upon certain electrical phenomena, 
the laws of which have been well defined and 
availed of for the perfecting of many useful 
inventions. 

The best known form of apparatus and the 
one most generally used for transforming elec¬ 
trical energy of comparatively low voltage and 
high amperes into a current of very high voltage 
ami low amperes is the Induction Coil; frequently 
called the RuhmkorfT Coil. Before proceeding 
to describe this, we shall, for the better under¬ 
standing of the reader, devote a chapter to a 
brief explanation of the phenomena to which it 
owes its existence. In this explanation will also 
be involved the philosophy of another type of ex¬ 
citing apparatus, known as the High Frequency 
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Transformer, now coming into general use in 
connection with X ray work. This device is 
also one of the class which, like the Ruhmkorff 
Coil, depends upon electrical induction for its 
usefulness. 

A third and entirely distinct type of exciting 
apparatus embraces what are known as Static 
Machines, which, while they rely upou induction 
for the effects produced, do not require to be 
continuously connected with a source of elec¬ 
trical energy, such as a battery or an electric 
lighting circuit, but from an initial charge build 
up, produce and discharge electric current as 
long as they are kept in rotation. Such ma¬ 
chines are generally known as Holtz Machines 
and Wimshurst Influence Machines. 

All of these three classes of exciting appara¬ 
tus will be taken up in their order, but we shall 
first glance at the theory of the phenomena of 
induction. 

3 
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CHAPTER III. 

INDUCTION. 

It is not only in connection with the apparatus 
for production of the X rays that the reader will 
find a stud}’ of induction profitable, but also in 
connection with other electrical phenomena. 
We can scarcely lay too much stress upon the 
importance of electromagnetic induction in the 
practical electrical apparatus in use at the present 
time. It lies at the very foundation of all elec¬ 
tric light and power devices now in operation ; 
in fact, almost all working electrical apparatus 
depends upon inductive effects for successful 
operation. 

It might naturally be supposed by those un¬ 
acquainted with electrical science, that, when a 
current of electricity is sent through a wire or 
other conductor, the influence of such current is 
confined to the wire or conductor and to the 
apparatus with which such conductor may be 
connected. This, however, is not the fact. The 
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influence of the current extends also outside of 
and away from the conductor over which it is 
passing, affecting other conductors to a greater 
or less extent according to their distance and 
their relative positions. 

When an electric current is passed through a 
conductor, a change ensues in its neighborhood. 

A force that was not previously present is at once 
manifested and continues to some extent as long 
as there is current passing through the conduc¬ 
tor. Surrounding the conductor there is an 
action which may be compared with a series of 
elastic rings expanding or collapsing, with 
changes in the current. These are called lines 
of force and are sometimes referred to as the 
magnetic whirl or magnetic field. They are 
diagrammatically represented in the sketch • 
Fig. 4. 



Fjg. 4. 


Magnetic lines are, of course, invisible to the 
eye and are merely ideal indications of direction 
of magnetic force or flux at any one time. In 
a stationary arrangement, with steady current, 
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the}’ are stationary in space,—merely expanding 
or collapsing with changes in the current. 

In a wire observed from one end, if the cur¬ 
rent is away from the observer, the lines are 
directed clock-wise (as the hands of a clock 
move), around the wire, the direction being always 
understood to be the direction along which north 
polarity tends. Thus, if a bar of iron be placed 
horizontally above a conductor leading away 
from the observer and the current goes away 
along the wire, the bar exhibits a north magnetic 
pole at its end toward the right and a south pole 
toward the left. If the bar be under the wire 
the polarity is the same as to direction around 
the wire, but now the north will be directed to 
the left and ihe south to the right. The reversal 
of the current will reverse all directions. 

These lines of force may be considered to ex¬ 
tend out almost indefinitely and to affect con¬ 
ductors at great distances, but their effect is only 
appreciable at very small intervals of space. 

A simple illustration, somewhat analogous, 
may be taken to enable the reader to grasp the 
idea more clearly. 

A stone dropped into a pond of still water will 
produce a series of rings, gradually widening but 
decreasing in power as they ripple away from the 
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• 

central cause of disturbance and finally disap¬ 
pearing from the vision. 

Some interesting experiments may be tried in 
illustration of this phenomena of the magnetic 
lines of forct by passing through a piece of card¬ 
board or stiff paper, a conductor from a dynamo, 
or from a powerful battery of primary or second¬ 
ary cells and scattering upon the cardboard or 
paper a small quantity of fine iron filings. If the 
paper is gently tapped, sa} f , with the end of a 
lead pencil, the filings will arrange themselves 
in circles about the wire, 
thus showing the direction 
of the lines of force (Fig. 5). 

An active conductor from a 
dynamoor sufficiently power¬ 
ful battery will attract to 
itself iron filings if brought Fir.. $. 

into contact with them. 

With a small compass or delicate horizontal 
galvanometer the presence and direction of the 
lines of force around an active conductor can be 

traced. To perform this experiment, it is well to 

__ • 

have apiece of stiff cardboard or thin wood through 
which the conductor is run. The compass or 
galvanometer is then placed on this table in 
different positions around the circumference of 
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the wire, and the needle will be observed to 

deflect. On revers- 



+ ing the polarity of 
-k the current the de- 
/ flection * will be in 
’ the opposite direc¬ 
tion. Supposing the 
observer to be facing 
the upper end of the 
conductor (Fig. 6), 


the direction of the 
F,G - & lines of force will be 

from left to right when the current is flowing 
from the upper, or positive, end of the conductor, 
but of course, in the opposite direction on revers¬ 
ing the polarity of the current. Figure 6 is a 
diagram of the deflections obtained with the 
compass as seen by an observer facing the upper 
end of the conductor. 

It should be noted in connection with this ex¬ 
periment that unless a powerful current is used, 
the influence of the earth’s magnetism will 
probably affect the needle to a greater or less 
extent. 

Let us now see what effect the magnetic lines 
of force above described have upon other con¬ 
ductors lying near to the active one, through 
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which a current is passing. We will place a 
separate wire, or conductor (calling it, for con¬ 
venience, the secondary wire), near to and par¬ 
allel with the active wire. The lines of force, 
which immediately spring out, cut across the 
secondary wire and cause a momentary current 
of electricity to be set up therein. This is what 
is known as Electromagnetic Current Induction, 
and the current set up in the secondary wire is 
an induced current. 

This idea may be somewhat difficult to grasp 
in definite form, as we are dealing with manifesta¬ 
tions of the energy of an invisible force, but prob¬ 
ably a further reference to a water analogy may 
be of assistance by enabling the reader to establish 
in his mind a comparison with something visible 
and at the same time easily understood. It must 
l>e remembered, however, that this analogy is not 
exact, and is only used with the above idea in 
view. Let us place in a large vessel of water 
two corks at a distance of several inches apart. 
If one of the corks be suddenly pushed down¬ 
wards, and released, a series of gradually extend¬ 
ing rings will form in the water and, as they 
reach the other cork, it will be affected thereby 
and will also rise and fall. These rings may be 
likened to the lines of force present around a 
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conductor carrying current; the cork which was 
pushed down representing the conductor, and 
the energy expended in pushing it may be con¬ 
sidered as the equivalent of electric energy pass¬ 
ing through the conductor. The other cork, of- 
course, represents the secondary and is affected 
by the energy set up from the first one. 

So long as the current flowing in the active 
wire remains steady, no further effect is percept¬ 
ible in the secondary wire, but if the continuity, 
strength or alternations of the current, or the 
relative positions of the active and secondary 
wires, be varied, there will be induced currents 
set up in the secondary wire at each variation. 
The same effect will be produced each time the 
current is made and broken through the active, 
or primary wire, and the current induced in the 
secondary wire will flow in one direction on send¬ 
ing current through the primary, but will flow 
in the opposite direction when current is either 
broken or reversed. 

Electro-magnetic Induction may, therefore, be 
described as an effect caused in a conductor by 
variation in a current passing through another 
and separate conductor lying parallel thereto. 

Thus far, we have used for illustration the 
terms “ active ” and “ secondary ” wires, by 
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which there may have been conveyed to the 
reader’s mind the idea of two comparatively short 
pieces of wire laid side by side. This idea serves 
as an aid for the more easy comprehension of 
the broad idea of an induced current, but in 
actual practice, great lengths of wire are used, 
the mechanical arrangement of which we shall 
briefly describe in explaining the induction 
coil. 

It will lie of interest to the reader, however, 
to explain a little further what the result is when 
considerable lengths of wire are used to obtain 
induced currents. It is not difficult to see from 
the.foregoing that, if the primary or active wire 
be coiled in layers upon a bobbin and the second¬ 
ary wire be coiled in layers upon and over the 
primary coil, there will be a great many lines of 
force thrown out when a current is sent through 
the primary. 

These lines of force, cutting across the second¬ 
ary wire, induce in all the convolutions thereof, 
a current, and this current which is induced in 
the secondary will also create lines of force, 
extending from the secondary. These inductive 
effects may be further increased by placing within 
the primary coil an iron core. 

When a current is started through the primary 
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coil, it develops magnetic lines in the core and 
space around it, which in developing cut the 
turns of the coil, thereby checking the rise of 
current by a counter electromotive force. It 
therefore takes time to fully magnetize the core, 
owing to wliat is called its “ self-induction.” 
When we, on the other hand, attempt to cut off the 
current, the collapse of the magnetic lines results 
in their again cutting the coil turns and develop¬ 
ing an electromotive force, which tends to prevent 
the stoppage of the current. This is another 
effect of self-induction, but prolongs the original 
current and may produce a spark or arc at the 
place where the circuit is opened. 

It will be remembered that all these inductive 
effects are momentary and take place only at the 
instant of making or breaking the circuit, or on 
varying the strength or alternations of the cur¬ 
rent, or, on varying the relative positions of the 
coils. On breaking the current to the primary, 
all these lines of force contract, or fall back, upon 
the conductor from which the}' sprang, and in 
doing so, cut across the secondary again and 
induce current therein in the opposite direction, 
which is, of course, in the same direction as the 
primary current. It will be quite apparent, there¬ 
fore, that the effect upon breaking the circuit is 
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more powerful than that upon making, owing 
to the suddenness of the magnetic changes in the 
core. If the magnetic change on making could 
be made as sudden as at the break, the inductive 
effects in the secondary would be equal in each 
case. 

In an ordinary induction coil the pressure 
and volume of the current passed through the 
primary undergoes a change. It goes into the 
primary as a current of comparatively low pres¬ 
sure and high volume, but the induced current 
at the terminals of the secondary will be found 
to be of comparatively high pressure and small 
volume. The desired effects are obtained from 
an induction coil by winding for the secondary, 
a number of convolutions of fine wire of definite 
size proportionate to the size of wire and number 
of convolutions of the primary. For instance, 
we might say, that to obtain at the terminals of 
the secondary, ten times the pressure passed 
through the primary, there should be at least 
ten times the number of convolutions in the 
secondary that there are in the primary. If the 
pressure at the secondary terminals were thus 
raised ten times, the volume of current would 
be approximately one-tenth that which passed 
through the primary, but the total of the electri- 
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cal energy which originally passed into the pri¬ 
mary would not be increased. 

Induction coils are largely used, therefore, for 
the purpose of obtaining sparks, as sparks re¬ 
quire high pressure, but only a small current 
passes at each spark. These sparks are of vary¬ 
ing length, according to the amount and size of 
wire and the number of its convolutions. A coil 
three or four inches in length, containing from 
four to six ounces of wire, will produce sparks of 
one-eighth to one-fourth of an inch in length. 

Ordinarily it is roughly calculated that one 
inch of spark could be produced for every pound 
of fine wire wound around on the secondary coil, 
but the most recent methods of winding tend to 
some modification of the rule. 

The smaller and medium sized coils are largely 
used to obtain sparks for gas lighting, for firing 
fuses and for many other useful and experi¬ 
mental purposes. Small coils are also used by 
physicians for medical purposes, in which case 
handles arc connected by flexible wires to the 
terminals of the secondary and the patient re¬ 
ceives a rapid succession of shocks as the current 
is made and broken. 

The inductive effects in an induction coil are 
usually produced by a rapid making and break- 


(C) Jeff Behary 2019 


48 



The A B C of the X Rays. 


45 



ing of the current passing through the primary. 
This, in the simple form of coil, is effected by 
means of a vibrating armature which ynll be 
seen in Figure 7. It consists of an iron button 
placed on the end of 
a piece of spring steel 
set in a metallic post. 

When at rest, the 
spring touches, or 
makes contact, with 
another post to which 
is attached one con¬ 
nection from the bat¬ 
tery which supplies 
current to the primary 
coil. To the first named post is attached one ter¬ 
minal of the primary coil. The other terminal of 
the primary coil is attached to the battery. When 
current is turned on, the electricity flows through 
the primary and immediately acts upon the iron 
core in such a way as to convert it into an electro¬ 
magnet. The core, thus becoming magnetic, at¬ 
tracts the armature and draws it away from the 
post. This breaks the continuity of the circuit, 
and, therefore, shuts off the current from the 
primary. 

As no current is now passing through the 


Fio. 7. 
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primary, the iron core loses its magnetism, and 
cannot keep the armature attracted to it. The 
armature being mounted upon a spring, flies back 
and once more touches the post. This again 
completes the circuit, just as it did before, and 
the armature is again attracted to the magnetic 
core for an instant, which once more breaks the 
circuit, and so on, thus effecting a continuous 
vibration and consequent make and break of the 
circuit as long as the battery is connected. It is 
difficult from this explanation to conceive the 
extreme rapidity with which these successive 
makes and breaks take place, but the reader has 
had, or will probably have, an opportunity of ob¬ 
serving it for himself. 
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CHAPTER IV. 

INDUCTION COILS. 

As the reader will have gathered from the 
preceding chapter some knowledge of the funda¬ 
mental laws of induction and of their application 
in the form of apparatus therein described, let 
us now proceed to the consideration of some of 
of the practical points which present themselves 
upon a study of the induction coil and its parts, 
and as a whole. 

An ordinary induction coil consists of the 
following parts: 

1. The core. 

2. The primary coil. 

3. The secondary coil. 

4. The terminals of the secondary, or “ spark¬ 

ing points.” 

5. The contact breaker. 

6. The condenser. 

7. A pole changer (optional, not necessary). 

It is not within the proposed scope of this 
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work to give directions for constructing an in¬ 
duction coil, as there are many valuable books 
on this subject already published and readily 
accessible, but we will make mention of some of 
the more important points that may prove of 
practical value to the reader. 

Taking up in their order the parts making up 
such a coil, we first reach the Core, which is 
simply a cylindrical-shaped bundle of soft iron 
wires each of small cross section. These wires 
are firmly Ixmnd together so as to form, in ap¬ 
pearance at least, a solid piece. The core is 
sometimes soaked in shellac or* paraffine to 
obtain good insulation, and sometimes it is 
given one or more outside wrappings of insulat¬ 
ing tape for the same purpose. In large coils 
both these methods are sometimes employed. 

Two things are very important in constructing 
the core, one being that the iron from which the 
wires arc drawn is of the kind known as “ soft ” 
iron, and the other that the diameter of the 
wires should be quite small. Objectionable 
heating of the core may result, by reason of what 
is known as hysteresis, on account of the quali¬ 
ties possessed by some kinds of iron. The same 
objectionable effect would also occur, by reason 
of Foucault, or eddy, currents if a solid iron core 
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or wires of large diameter should be employed. 
The use of iron wires of small diameter is made 
to ensure a rapid demagnetization, as well as to 
avoid heating effects. 

After the core is insulated, by wrapping, or by 
slipping over it an insulating tube, the primary 
coil is wound upon it. This coil is of coarse 
copper wire, well insulated, and consists usually 
of two layers, one wound over and on top of the 
other. Each layer is insulated from the other. 
Some makers wind the primary coil in more than 
two layers, but it is not a practice to be recom¬ 
mended, as the best effects cannot, generally 
speaking, be obtained in that way. 

We come now to the most important part of 
an induction coil, namely, the secondary coil. 
While the size and quantity of wire used for 
making this, together with the manner in which 
it is distributed or wound will determine the size 
and quality of the spark produced, the question 
of perfection and thoroughness of insulation will 
present itself for perhaps the foremost consider¬ 
ation. 

This feature requires the most thorough care 
and calculation, for the high potentials at which 
the sparking effects are produced may cause the 
sparks to pierce both the primary and secondary 
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coils and, by breaking down the insulation there¬ 
on, render the whole coil utterly useless for the 
purpose for which it was designed. 

After the primary coil is wound it is usually 
covered with a thick tube made of many layers 
of paraffined paper, or with a tube consisting of 
hard rubber, micanite or some other insulating 
substance, entirely free from metallic particles. 
Upon tliis is commenced the winding of the 
secondary coil. The wire used for this coil is 
very small in cross section and usually has a 
cotton or silk covering. The winding should be 
done very carefully and each layer well insulated 
with paraffine, shellac or other compound. Be¬ 
sides this, a sheet of paraffined paper is usually 
laid between each layer. 

The secondary of a large induction coil will 
contain many thousands of turns of this fine wire, 
and, of course, a large number of layers. There 
are wide differences of opinion in regard to the 
distribution of the turns of wire upon the second¬ 
ary as well as the methods of winding and the 
degree of insulation. There is also a great dif¬ 
ference in opinion among manufacturers as to 
the amount and size of the wire to be used on the 
secondary coil. The extent of this difference of 
opinion may be appreciated when it is stated that 
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an induction coil recently made to give a spark 
of 12 inches weighed over 400 pounds, while the 
writer has one in constant use (made by another 
manufacturer), which, while it will give heavy 
14 inch sparks, weighs only about 75 pounds. 

The euds of the wire forming the secondary 
coil are connected with two binding posts which 



Induction Con- 

A, Base ; B, Coil; C, Discharge Terminals; D, Contact Breaker; 
E, Battery Connections; K, I'ole Changer. 

are usually made to contain two rods free to slide 
therein so that the length of the spark may be 
increased or diminished within the rated limits 
of the coil. These are known as the secondary, 
or discharge, terminals. 

We now come to the contact breaker, which 
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is also an important part of the apparatus. The 
reader will recall the fact that an induced current 
in a conductor in which current is flowing occurs 
at the instant the circuit is made or broken, but 
not while current may be steadily flowing. It is 
apparent, then, that the more abrupt and com¬ 
plete the make and break (especially the latter), 
the more pronounced is the inductive effect ob¬ 
tained. 

It is the aim of manufacturers, therefore, to 
make the contact breaker quick and certain in its 
action. On referring to Fig. 7, it will be seen 
that the ordinary circuit breaker consists of a flat 
spring carrying an iron armature. This spring 
is attached to a post and is normally so placed 
as to keep the armature away from the core of 
the induction coil, but is so arranged that it will 
make contact with another post that forms part 
of the battery circuit. The action of the circuit 
breaker has already been described at the end 
of the chapter preceding this one, so there will 
be no necessity of repeating it here. 

The developments of experiments with the X 
rays have demonstrated that this form of con¬ 
tact breaker is not the one best adapted for ob¬ 
taining results of the higher type, and the march 
of improvement has necessitated the adoption of 
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other forms, especially with large coils. We 
propose, however, to treat of these forms in 
another chapter. 

The condenser of the ordinary form of induc¬ 
tion coil is usually placed in the interior of a 
hollow wooden base upon which the coil is 
mounted. The form of condenser most generally 
supplied consists of a number of sheets of tin-foil 
separated from each other by one or more thick¬ 
nesses of paper, which may or may not be par¬ 
affined, but preferably the latter. Each sheet 
of tin-foil has a “ lug ” or end projecting out 
beyond the paper, such lugs being placed alter¬ 
nately at the ends. These lugs are all connected 
together at each end of the condenser, thus 
bringing each set of sheets to one conductor 
These are then connected so as to be in shunt 
with the contact breaker. 

The office of the condenser is' to accumulate 
temporarily a charge of electricity upon the rup¬ 
ture of the primary circuit, and when stored to 
its full capacity to discharge a current suddenl)* 
and quickly, thus adding to the high potential 
output of the coil. This is an exceedingly im¬ 
portant adjunct of an induction coil and will be 
a little more fully discussed under the separate 
chapters on Condensers. 


(C) Jeff Behary 2019 


57 




54 


The A B C of the X Bays. 


The last item under our enumeration is the 
Pole Changer. This is not so much an item of 
importance as it is of convenience,it being intended 
to enable the operator to change the polarity 
of the primary current going into the coil and 
thus reverse the polarity of the high potential 
current that is discharged at the secondary termi¬ 
nals. The same result can be attained by revers¬ 
ing the connections of the two conductors carry¬ 
ing the primary current, but not so speedily or 
conveniently as with a properly arranged pole 
changer. In experiments with the X rays it is 
sometimes desirable to change the polarity of the 
current for the purpose of making certain experi¬ 
mental observations, although in practical work 
it is generally unnecessary after the apparatus has 
once been set up and started, as will appear later. 

It may assist the reader to more easily com¬ 
prehend the construction of such a coil as has 
been described by referring to the sectional draw- 
ing, Fig. 9, in which the various parts are 
shown. 

Having glanced briefly at the construction and 
operation of the ordinary form of induction coil, 
let us now see what developments in the perfec- 
ion and modification of such coils have been made 
to render them more adaptable for use in X ray 
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work. In a subsequent chapter we shall present 
some suggestions as to the sizes and capacities 
of induction coils required by experimenters 
and others for various degrees of practical re¬ 
sults expected to be attained in this interesting 
field. 

The lines'Upon which the most recent improve¬ 
ments in induction coils have been made are as 
follows : 

(r/) The amount and size of wire upon the 
secondary coil, and the method of winding it; 

(£) The insulation of the primary and second¬ 
ary coils; 

(r) The contact breaker; and 

((/1 The condenser. 
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These items are the important ones in induction 
coils for X ray work for the following reasons : 

(1) Currents of very potential and a certain 
quality of spark are essential to obtain the best 
results in the generation of the X rays. 

(2) Induction coils are usually worked for com¬ 
paratively long periods of time and at high pres¬ 
sures for this class of experiments, thus requiring 
exceptionally high insulation. 

(3) A high number of breaks, with certainty, 
regularity, and freedom from injurious heating, 
is desirable. 

(4) Perfection in condensers, with relation to 
their capacity, insulation and quick discharge, 
has been found to be essential. 

Taking up these points in order, we find that 
there are quite a variety of opinons as to the size 
and amount of wire to be used for the secondary 
coil as well as the methods of winding it. A 
long coil wound villi very small wire will give a 
long, thin spark and demagnetizes slowly, while a 
shorter and thicker coil wound with heavier wire 
will give a shorter but a “ fat ” spark, and will act 
more quickly than the longer one. Combinations 
have been made of these methods, by which very 
desirable results have been obtained. 

Many coil makers wind the secondary in a 
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greater or less number of sections, especially in 
making large coils for sparks of 6 inches in 
length and upwards. In most coils, the second¬ 
ary is wound in equal turns from end to end, 
while in others the greatest number of turns are 
in the middle of the spool, gradually decreasing 
towards each end. There are other methods of 
winding,—in fact, the subject is one of such great 
detail that it would be out of the question to do 
more than make a general reference to it in this 
book, leaving the reader to consult one or more 
of the many valuable text-books on coils and 
their construction, should he desire to build a 
coil for himself. 

As we propose to treat in this chapter only of 
the practical value and uses of induction coils 
for X ray experiments, it becomes important to 
make some further mention of the question of 
insulation,—the vital part of the apparatus. Up 
to the time of Prof. Roentgen’s discovery, induc¬ 
tion coils were not subjected, generally speaking, 
to the severe and constant use that has been de¬ 
manded of them in investigations of the X ray 
phenomena. 

It was not an unusual thing, however, prior 
to that time, to puncture the insulation of a coil 
during the course of experimental work, but this 
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has happened much more frequently during the 
new class of experiments, especially in the case 
of coils made some time ago. 

The aim of the careful manufacturer at this 
day, in making induction coils for X ray work, 
is to insure the utmost degree of perfection in 
the insulation of the primary and secondary coils 
as well as to provide such a winding as will insure 
a continuous stream of fat, heavy sparks. 

There is probably no more efficacious way of 
producing the most perfect insulation of the 
primary and secondary coils than by entirely 
immersing them in oil. In this way it is practi¬ 
cally impossible to break down the coil, as the 
oil affords the greatest possible degree of protec¬ 
tion from sparking both internal and external. 

Where a coil is insulated in this way, it is 
usually placed in a box which is intended to be 
filled with oil. The primary and secondary ter¬ 
minals are, of course, led out to suitable binding 
posts on the exterior of the box, and the circuit 
breaker is introduced in the outside circuit. The 
writer has had such a coil in constant use many 
hours per day for several months in connection 
with X ray experiments and investigations, 
without having had the slightest trouble by 
reason of the insulation. 
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The coil box may be provided with means to 
allow of the oil being drawn off at any time 
should it be necessary or desirable. The box 
should also be provided with a cover which can 
be tightly closed to keep the oil from collecting 
dust or particles of metal or other substances 
that might gradually work into the layers of wire 
and cause trouble. A coil immersed in oil as 
described should be capable, with this protection, 
of practically continuous work for an indefinite 
period of time. 
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CHAPTER V. 

CONTACT BREAKERS. 

• 

The Contact Breaker is a device which is used 
only in connection with apparatus of the Ruhm- 
korff Coil type. The ordinary form of contact 
breaker, consisting of a vibrating spring with 
armature attached has already been described in 
Chapter III. This is the form that has been 
most generally used for many years on induction 
coils, especially in the lower range of sizes, such 
as those giving sparks of six inches and less. 
The developments, however, which have been . 
made, in connection with X ray experiments, 
have necessitated other forms which are much 
more desirable for this class of work. 

For the other purposes for which induction 
coils were most frequently used, it was not often 
that a large amount of current was applied to the 
primary coil, and therefore, the spark which re¬ 
sulted upon breaking the circuit was not espe¬ 
cially destructive. Ir *u the X ray 
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experiments it is found desirable and necessary 
to use a comparatively large amount of current. 
The sudden interruption of this current by means 
of a vibrating armature would result in a de¬ 
structive spark at each break of the circuit. This 
would have two effects, namely, to burn away 
the metal points at which contact is made, and to 
heat up the spring and gradually change its 
temper. Besides, the effects obtained in the 
Crookes tube would be uncertain and unsatis¬ 
factory in using a large coil with a contact 
breaker of this kind. 

There is also another undesirable feature of 
vibrating circuit breakers where the amount of 
current used is comparatively large, and that is, 
the irregularity of the vibrations and also their 
limited number. For the production of the X 
rays and obtaining the best results therefrom it 
is very desirable that the circuit to the primary 
coil shall be made and broken very’’ rapidly, reg¬ 
ularly and with certainty. , 

To obtain these results, it is now usual to 
employ a mechanical circuit breaker,operated by a 
small motor. These mechanical circuit breakers 
are made in various designs according to the 
views of different experimenters. 
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The important features of a contact breaker of 
this kind are: 

(1) That that part.which operates for the mak¬ 
ing of the circuit shall be sufficiently long to 
allow the current to energize the primary coil; 

(2) That the break shall be sufficiently long 
and sharp to insure the quickest possible break¬ 
ing of the circuit without drawing an arc; 

(3) That the number of revolutions of the con¬ 
tact breaker shall be steady ; and 

(4) That the brushes shall bear evenly upon 
the surface. 

A contact breaker of this kind need not be 
made so that both polarities of the current shall 
be broken. One of the rings upon which the 
brushes rest may be continuous, while the other 
may be divided into segments according to the 
number of makes and breaks desirable. 

A good form of contact breaker can be made 
by mounting two rings upon a circular slate 
base, one of the rings having several sections 
cut out for the purpose of obtaining the necessary 
breaks in the continuity of the current. These 
1 ngs ma}’’ be fastened to the slate base by means 
of screws and the whole mounted either upon the 
motor shaft or upon a separate shaft fitted into 
bearings and arranged with a pulley to be driven 
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by a motor. A contact breaker of this latter 
class is illustrated in Fig. 10. 



Fio. 10. 


Two brush-holders are mounted so that brushes 
may be inserted and so arranged as to l>ear evenly 
upon the surface of these two rings. If the slate 
is cut so as to be flush with the surface of the bro¬ 
ken ring between the sections a smoother running 
apparatus will be the result than if the face of the 
slate is below the surfaces of the separate sections. 

It will be found that even in contact breakers 
of this kind it is impossible to avoid the spark 
which results on breaking the current. It is 
highly desirable to eliminate this spark if practical 
means are at hand for doing it. The general 
waj f of accomplishing this result is by means of 
an air-blast directed against the undersurface of 
the brush upon which contact is broken. 

While it is not absolutely essential to blow 
out the spark, the results of doing so are e>C 

HluidH 


(C) Jeff Behary 2019 


67 



64 


The A II C of the X Rays . 


benefit, as a greater abundance and steadier 
stream of X rays will be obtained thereby. An air 
blast is not always possible to the experimenter, 
however, and probably the next best thing is to 
put the circuit breaker into a small tank of water 
and operate it in that way, thus extinguishing 
the spark as soon as it is formed. Circuit break¬ 
ers of this kind are to be had in the market. 

It must be borne in mind that the circuit 
breaker of the induction coil is also an exceed¬ 
ingly important part of the exciting apparatus as 
the results depend largely upon this particular 
item. No results can be obtained from the in¬ 
duction coil without making and breaking the 
circuit carrying the current to the primary coil, 
as the reader has already learned. 

The success of the experimenter in producing 
the X rays steadily and satisfactorily depends 
quite largely upon the perfection of the contact 
breaker. If it acts smoothly and regularly, and 
with certainty of break, the rays produced will 
be correspondingl y abundant and steady, pro¬ 
vided, of course, that the source of current is of 
the requisite strength and the vacuum tube well 
and properly made. 

While it would, of course, be desirable to 
operate small coils, giving, say, from one inch to 
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three men sparks, on mechanical contact break¬ 
ers, there is not the necessity of such perfection 
in the break as there is in operating coils giving 
sparks of four inches and upwards. 

In the smaller class of coils, for instance, those 
giving up to, let us say, three-inch sparks, it is 
not to be expected that such an advanced class of 
work can be accomplished with the X rays as 
may be done with coils of larger capacity. This 
of course is self-apparent, as the higher potential 
of the discharge of the large coils is much more 
powerful than those of smaller coils. 

It is quite possible for the experimenter to get 
good X ray results from a three or four inch coil 
using the regular form of vibrating contact 
breaker with a good example of vacuum tube, but 
even with so small a coil the results will probably 
be better if operated with mechanical contact 
breaker. Such a coil can be so used, if desired, by 
short circuiting the vibrating contact breaker and 
connecting a mechanical one to the apparatus. 
The writer has operated quite successfully an 
ordinary form of coil giving a spark of not more 
than 11 inches in this way. 

5 
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CHAPTER VI. 

THK CONDENSER. 

The name “ Condenser,” as applied to this 
piece of electrical apparatus, does not always 
convey to the lay mind a thoroughly apprecia¬ 
tive comprehension of the principles of its phi¬ 
losophy and action. The word “ condenser ” is 
most frequently used and readily understood in 
connection with apparatus for condensing steam, 
which is something visible and tangible, but, 
when dealing with electricity which can neither 
be seen or handled, the idea of a condenser is 
less easily grasped by the general reader. The 
term “accumulator” is alternativelv used as a 
name for a condenser of electricity, and to a cer¬ 
tain extent is correct, although it should not be 
confounded with the same name as applied to 
secondary, or storage, batteries. 

Perhaps a simple analogy will assist the read¬ 
er to comprehend more readily the theory of 
the condenser. This analog}' is not by any 
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means a perfect one, hut will probably serve as a 
basis for comparison. 

Suppose we should take a plate of glass and 
hold it over the steam issuing from the spout of 
a tea-kettle containing boiling water. That side 
of the glass touched by the steam would imme¬ 
diately become clouded by reason of the steam 
condensing upon it. After a short time this 
cloudiness would assume the form of innumer¬ 
able little globules of water and, still holding 
the glass over the steam, the condensation would 
gradually accumulate and the globules of water 
would increase in size until bv their increased 
weight they would drop off (or, we might say, 
discharge), from all parts of the plate. 

Now, while electricity is intangible and has 
neither body nor weight, we shall find this idea 
of water condensation to possess a sort of rough- 
and-ready basis of comparison in the following 
brief explanation of the condenser of electricity, 
except that it should be remembered that the 
discharges of the condenser are almost incon¬ 
ceivably rapid. 

These condensers are usually made of sheets 
of tinfoil, separated from each other by an in¬ 
sulator or dielectric. The dielectrics usually 
employed are either glass, mica or paper, and 
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when the latter is the one chosen it is frequently 
coated with paraffine. The action of the con¬ 
denser is due to the inductive effect of the elec¬ 
trical charge on one sheet of tinfoil (conductor) 
upon another across the dielectric interposed 
between them, as we shall explain a little more 
fully. 

Let us suppose that we have two sheets of tin- 
foil A and B (Fig. 1 1), and between them a 
dielectric C, which for the purpose of the illus¬ 
tration, may be a pane of glass. 

Now if the conductor B be connected with the 
1 ! positive pole of a source of electric 
energy and the conductor A with 
the earth, the conductor B will be¬ 
come positively electrified and will 
act by induction across the glass 
and upon the conductor A and 
send a positive current to the 
earth, leaving a negative charge 
upon that face of A that is nearest to B. As 
two opposite polarities attract each other, this 
negative charge of A will attract a greater posi¬ 
tive charge upon the nearest face of B, and the 
nearer these conductors are brought together, 
the greater the attraction for each other, which 
results in a greater accumulation or condensa- 
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tion of electricity upon their respective surfaces. 
It will be seen, therefore, that the capacity for 
condensation of such a conductor is greatly in¬ 
creased as it is brought nearer to another con¬ 
ductor oppositely electrified. 

Condensers may be made in many ways, but 
for all ordinary purposes, such as for use with 
Ruhmkorff coils, they are made up of sheets of 
tin-foil (conductor), and paraffined paper, (dielec¬ 
tric), laid alternately, the tinfoil being much 
smaller than the paper to avoid leakage around 
the edges. Each sheet of tinfoil has a project¬ 
ing lug and these are placed so as to project at 
one end alternately, as seen in the sketch, Fig. 
12. When all the 
sheets are laid, fin¬ 
ishing with a dielec¬ 
tric top and bottom, 
the whole is bound Fig. 12. 

together tightly to further increase the capacity. 
Ordinarily the entire block is soaked in melted 
paraffine. The projecting lugs at each end are 
connected together so as to form two solid ter¬ 
minals. 

The effect of this arrangement of the con¬ 
ductors and dielectric is to make practically two 
large conductors of an area equal to the aggre- 
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gated area of the sheets of tinfoil used in making 
the condenser. When thus made, a condenser 
will have a very considerable capacity and may 
be charged with a greater amount of energy than 
if its capacity were less, either by reason of a 
smaller area of conductors or by increasing the 
distance between each of the conductors. 

The above arrangement is intended for con¬ 
densers of comparatively low potentials. If a 
condenser for a very high potential is desired, 
the sheets of tinfoil should be smaller in relation 
to the dielectric, and they are laid alternately as 
before, but without lugs or other connections be¬ 
tween the respective conductors. 
Connections are made only with 
the upper and lower conductors. 
The danger of leakage in a con¬ 
denser so constructed is greater 
than in the other form. 

The best known and original 
form of condenser is the Leyden 
jar (Fig. 13), so called from the 
town of Leyden, where it was 
invented. It consists of a wide- 
uecked l>ottle coated with tinfoil 
inside and out about two-thirds 
In a dry, well-shellacked cork 


■ u ■ 



Fig. 13. 

of its length. 
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fitting into the neck is inserted a brass rod, the 
lower end of which carries a small chain mak¬ 
ing contact with the tinfoil in the inside of the 
jar. The upper end of the rod is surmounted 
by a brass ball. This form of condenser may 
be charged from an induction coil by connecting 
the ball and outside coating in series with one of 
the secondary terminals of the coil. By apply¬ 
ing one terminal of a discharger with insulated 
handles (Fig. 14) to the outside 
coating and approaching the other 
terminal to the ball the accumu¬ 
lated charge will be discharged 
with a detonating spark. 

There are a very large number 
of interesting experiments that 
may be performed with this and 
other forms of condenser, but as 
we are only considering this form F,c - «4* 
of apparatus from the standpoint of its use in 
connection with exciting apparatus for the pro¬ 
duction of the X rays, we shall not stop to en¬ 
large upon other experiments, especially as they 
are given in detail in most of the standard text 
books on physics. 

It is merely intended in this chaptei to convey 
to the reader a general idea of the theory and 
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use of the condenser, and to give a brief descrip¬ 
tion of the method of its construction. There 
remains, therefore, only a brief mention of its 
sphere of usefulness in connection with the 
apparatus under consideration. 

As used with apparatus of the induction coil 
type, the condenser is connected in shunt with 
the primary coil. 

Now, when an electric current is sent through 
the primary coil from the batteries or other 
source of energy, we have seen that a current is 
induced in all the turns of the secondary coil. 
Besides this, the primary, when broken by the 
contact breaker, also tends to induce current in 
itself. This is known as a self-induction dis¬ 
charge. This self-induction discharge would 
spark across the circuit breaker if it were not for 
the condenser, and the break of the current 
would be less sudden. The extra current is 
accumulated by the condenser at the break of 
the circuit and is immediately discharged back 
into the primary with lightning-like rapidity, with 
the result of very greatly increasing the potential 
of the current induced in the secondary coil. 

It should lie understood that the accumulation 
of charge in the condenser is fully what the term 
implies. It is an accumulation of charge and 
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potential while the primary coil is discharging, 
and if the original current had a potential of 
eight volts, the accumulation in the condenser 
might be ten or twelve times as great. Thus it 
will be seen that the effect of the whole of this 
accumulation being rapidly and suddenly dis¬ 
charged into the primary coil is to produce very 
powerful inductive effects. 

To recapitulate, we may say briefly that in 
connection with an induction coil the condenser 
has two objects, one being to cut down the spark¬ 
ing at the circuit breaker and the other, by its 
sudden and total discharge into the primary, to 
greatly increase the strength of the induced 
current in the secondary coil. 

Ordinarily, condensers furnished with induc¬ 
tion coils have a stated capacity which is un¬ 
changeable, but others are specially made with 
reference to the use of either fractional parts or 
the whole of their capacity. These are useful to 
the investigator of X ray phenomena who 
desires to procure refinements of experimenta¬ 
tion, but they are not absolutely necessary. 
Further reference will be made to the subject of 
adjustable condensers iu the chapter on Manipu¬ 
lation. 
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CHAPTER VII. 

HIGH FREQUENCY APPARATUS. 

In a preceding chapter we have learned that 
the induction coil is an apparatus which, by rea¬ 
son of inductive effects, will transform a current 
of low potential and high amperes into a current 
of exceedingly high potential and low amperes. 
The primary current in this case may be a direct 
or continuous one, the inductive effects taking 
place upon the making and breaking of the cir¬ 
cuit by mechanical means. 

A reverse transformation of the current could 
be obtained with the same coil if a current of very 
high potential and low amperes were led into the 
terminals of the secondary. In this case an in¬ 
terrupted current of low potential and compara¬ 
tively high amperes could be obtained at the 
primary terminals. 

This kind of transformation is practically what 
is done in systems of electric lighting by means 
of alternating currents . In such a system an 
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electric current of high potential is generated at 
a central station and sent through conductors to 
the points where it is used. At these points 
coils, or, as they are termed, “ transformers ” are 
placed. The high potential current is sent into 
the secondary of a transformer and from the 
primary terminals a current of low potential 
with large ampere capacity is taken for electric 
lighting or power. 

The transformation is effected by induction, as 
in the Ruhmkorff coil, but in dealing with alter¬ 
nating currents the inductive effects are not ob¬ 
tained jby a mechanical interruption or breaking 
of the circuit, but by continuous changes of di¬ 
rection, or alternations, of the current. 

It will be remembered that in the chapter on 
Induction it is stated that as long as the primary 
current is steady and continuous no inductive 
effects are noticeable, but if the continuity, 
strength or alternations of such current be varied 
a current will be induced in the surrounding 
coils. Now, the current from a battery connected 
with the primary of an induction coil (Ruhm¬ 
korff) is continuous and flows in one direction, 
and therefore its continuity or strength must be 
varied by mechanical means, but the alternating 
current, as its name indicates, is not continuous, 
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but travels first in one direction and then in the 
other. 

Thus it will be seen that the alternating cur¬ 
rent possesses from its very nature the necessary 
quality to cause (without mechanical interrup¬ 
tion), inductive effects in apparatus suitably con¬ 
structed with reference to its employment. It 
may be here noted that the mechanical con¬ 
struction of transformers differs somewhat from 
that of the ordinary form of induction coil. We 
shall not attempt, however, to enter into the de¬ 
tails of such construction, as it would require too 
much space and is not within the scope of this 
book. 

We shall confine ourselves, therefore, to such 
points relating to alternating currents as will 
enable the reader to comprehend the action of 
High Frequency Apparatus used for production 
of the X rays. 

As alternating currents are produced in the 
first place by mechanical means, that is to say, 
by dynamo-electric machines actuated by steam 
engines or other motive power, it necessarily 
follows that the alternations of the current must 
have some degree of regularity. Diagramatic- 
ally, an alternating current is represented as 
shown in Fig. 15. The line A B is the zero line. 
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The current starts at the line in one direction 
and rises to its maximum potential, dying down 
again to zero, then starting again in the opposite 
direction and dying down once more to zero, and 
so on. 



Each of the waves represents one alternation 
either in a positive or negative direction, and two 
of these waves represent a complete double rever¬ 
sal, or cycle. 

The time occupied by two alternations, or a 
complete cycle, is called a period, and the number 
of periods per second is known as the frequency. 
In the greater number of alternating current 
dynamos in use at this day the frequency varies 
between 60 and 130 cycles per second, or from 
7200 to 15,600 alternations per minute. It will 
be seen, therefore, that comparing the inductive 
effects in an induction coil actuated by a con¬ 
tinuous current broken by mechanical means 
and similar effects produced in a coil through 
which an alternating current is flowing, the 
results in the former cannot, by reason of the 
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natural limits of mechanical circuit breakers, be 
as rapid, continuous and powerful as in the 
latter. When we add to the alternating coil, or 
transformer, one or more condensers, it will 
readily be appreciated that the alternating cur¬ 
rent transformer, or High Frequency type of 
exciting apparatus, is indeed powerful in pro¬ 
ducing discharges of high potential, and with 
regularity and very great frequency. 

Briefly described, a set of high frequencj' 
apparatus for use with vacuum tubes for the 
generation of the X rays consists of two coils, or 
transformers, with one or more condensers, two 
discharge terminals and a spark gap. The latter 
also consists of two terminals or metallic rods 
each terminated by a metal ball. As commer¬ 
cially manufactured at this date the two trans¬ 
formers and a condenser are usually placed in a 
box which may be filled with oil for high insu¬ 
lating purposes, and the discharge terminals and 
spark gap are located on the exterior of the box. 
Such an arrangement, together with a small 
motor air blast (the use of which will be presently 
explained) is shown in Fig. 16. 
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Fig. «6. Thomson Roentgen Ray Transkormkr. or High Frequency Apparatus (with air bi.asi), 
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A diagram of the arrangement and connections 
of these transformers, condenser, discharge 
terminals and spark gap is given in Fig. 17. On 
referring to this diagram it will be seen that the 
primary of the low frequency transformer, or 
coil, is connected directly to mains from an alter¬ 
nating current circuit, and that the terminal 
wires of the secondary of this transformer are 
extended and are wound so as to form the pri¬ 
mary coil of the high frequency transformer, 
while the condenser is in shunt with the last 
named primary and the spark gap forms a break 
in its continuity. The discharge terminals are 
the terminals of the secondary of the high 
frequency transformer. 

Let us now see what the action of this set of 
apparatus is, bearing in mind that each of the 
transformers is really an induction coil, the name 
“ transformer” being usually given when such a 
coil is designed for work upon an alternating 
current. 

When this set of apparatus is connected with 
the circuit and current turned on, it passes 
through the primary of the low frequency trans¬ 
former, and, by reason of the alternations, cur¬ 
rents are induced in the secondary. As the 
secondary coil consists of a great many turns of 
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comparatively fine wire, the current induced 
therein is of vastly higher potential than the 
inducing current. Let us assume that the pri¬ 
mary, or inducing, current has a pressure of 52 
volts, we may find that the induced current in 
the secondary has a potential equal to 7500 
. volts. 

As we have observed from the diagram, Fig. 
17, the secondary of this low frequency trans¬ 
former becomes the primary of the high frequency 
transformer. We might for a moment consider 
the latter as an independent induction coil and 
the low frequency transformer as a source of cur¬ 
rent (similar to a battery) from which the pri¬ 
mary is to be excited. Indeed, it is such in reality. 
It will be apparent, therefore, that with an 
energizing current such as will flow through the 
primary of the high frequency transformer (say 
7500 volts), th 2 inductive effects in its secondary, 
wound with still finer wire, will be to produce an 
induced current of exceedingly high potential at 
the secondary terminals. 

The sole purpose of the low frequency trans¬ 
former (giving, say, 7500 volts at its secondary) 
is to charge the condeuscr, its secondary terminals 
being connected thereto. When the condenser 
is so charged as to leap the spark gap and pass 
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through the few turns of primary of the high 
frequency transformer, such discharge is very 
rapid, oscillating at very high frequency. The 
potential of such discharge does not rise above 
the 7500 volts, in fact it is generally less than 
that. 

If the secondary of the high frequency trans¬ 
former has twenty times as many turns as its 
primary, the potential is twenty times greater, or 
150,000 volts, less a considerable loss due chiefly 
to the distance of the coils from each other. A 
five-inch spark at the secondary terminals of the 
high frequency transformer would represent a 
potential of 50,000 to 75,000 volts. 

It must be remembered that the figures above 
given as a ratio of potential are not exact, but 
are intended only as an approximation and for 
purposes of comparison and elucidation. 

The reader will now naturally inquire why one 
transformer should be designated as of low fre¬ 
quency and the other of high frequency. 

As we have stated above, the frequency of an 
alternating current has reference to the number 
of complete cycles or double reversals, per second. 
The inductive effects in the low frequency trans¬ 
former occur only on each alternation of the 
original curreut, once as the wave begins, and 
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again when it dies down. Thus, if such current 
had a frequency of 65 cycles per second, there 
would be set up in the low frequency transformer 
260 inductive effects in the same period of time. 
If there were no condenser in the circuit of the 
low frequency transformer (which, it will be re¬ 
membered, is the primary of the high frequency 
transformer), the same number of effects would 
take place in the latter; but the discharges of 
the condenser are even more frequent than the 
original alternations, thus multiplying the induc¬ 
tive effects in number and making this latter 
transformer one of correspondingly high fre¬ 
quency. 

The function of the spark gap is to force the 
condenser to charge to a high potential before 
discharging through the primary coil of the high 
frequency transformer. As we have stated above, 
this discharge is oscillatory and occurs with very 
high frequency. Low potential arcing over the 
spark gap must, however, be prevented or the 
condenser would not charge. This is secured by 
an air blast on the gap or by special construction 
and proportional arrangement of parts without 
the air blast. 

If the spark can be extinguished as quickly as 
it is formed, the break or rupture of the circuit 
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will be much more positive and sharp than by 
allowing the spark to weaken and die out natu¬ 
rally. Various methods have been devised, there¬ 
fore, to extinguish the spark, chief among them 
being the electro-magnetic blow-out and the air- 
blast. The latter is the more simple method of 
the two, being usually accomplished by means 
of a small motor with fan attachment to which is 
affixed a pipe terminating in a small nozzle so 
placed that the jet of air will be directed between 
the two terminals of the spark gap. 

Although, by means of the air-blast, the spark 
is extinguished in an exceedingly small fraction 
of a second after it is formed, the extinguish¬ 
ment cannot be perceived by the eye when the 
apparatus is in operation on account of their ex¬ 
treme rapidity of succession. When we consider 
that these sparks may jump across this small gap 
with a frequency of perhaps 500 or 600 per 
second, it will be evident that it would be 
quite out of the question to perceive the forming 
and extinguishing of an individual spark. In 
action, therefore, there appears to be a torrent of 
sparks constantly jumping across this small gap. 

To close our description of this apparatus some 
mention must be made of the discharge terminals 
from the secondary of the frequency transformer. 
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It is here that the cumulative aud entire induc¬ 
tive effect is obtained. Between these terminals, 
tremendously powerful sparks and discharges 
are obtained, and it is with these terminals 
that the Crookes tube is to be connected when 
the apparatus is used in X ray investigations. 
These terminals are usually in the form of 
brass standards carrying discharge rods, each 
terminated at one end by metal spheres and at 
the other end by rubber insulating handles. 



supplied have a small regulating coil by means 
of which the amount of current admitted to the 
low frequency transformer may be governed. 


i 



(C) Jeff Behary 2019 


90 











The A B C of the X Rays. 


8 7 


This is useful in adjusting the apparatus so that 
more or less powerful effects may be obtained 
according to the requirements or peculiarities of 
the Crookes tubes in use or the necessities of the 
particular case in hand. 

Although the description of this particular 
type of apparatus may make it appear to be some¬ 
what intricate and involved, its operation is 
reasonably simple with a small amount of experi¬ 
ence. The accessories are few, and it has one 
good feature to recommend it where alternating 
current is available and that is, it may usually 
be connected direct to the circuit and there are 
no batteries to look after. Indeed, this type of 
apparatus could not be operated by batteries ex¬ 
cept through the mediupi of costly and unusual 
apparatus. 

The High Frequency apparatus is very power¬ 
ful in generating the X rays when used in con¬ 
junction with a good vacuum tube. The type 
of tube that seems to be best suited for these dis¬ 
charges is a double focus tube, for the reason 
that in this form there are three electrodes, two of 
which can be connected to the two terminals of the 
apparatus, and the bombardment of the cathodic 
stream takes place upon the third electrode, thus 
producing the X rays. It should be borne in 
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mind that as the high frequency set depends 
upon an alternating current for excitation, each 
of the two terminals is alternately positive and 
negative, but the high frequency with which 
these changes occur results in almost a constant 
cathodic stream bombarded upon both sides of the 
third electrode. 

There is one thing that should be noted in 
respect of high frequency apparatus and that is, 
that although it will give a reasonably sharp 
definition of objects radiographed or examined 
by the fluoroscope, the intense sharpness that 
can be obtained by a static machine is absent in 
this case. The reason is chiefly that in the case 
of the high frequency coil the discharges are 
oscillatory in character, and cause a slight diffusion 
of the X rays, while from a static machine the 
discharges are in one direction and show a clearer 
outline. 

A close approximation to the sharp definition 
of the static machine may be obtained by using 
with the high frequency coil a diaphragm con¬ 
sisting of a sheet of metal with a hole about i to 
i'A inches in diameter cut in its centre. This 
is placed in front of and about one inch away 
from the tube, covering all of it except imme¬ 
diately in front of the third, or bombarded elec- 
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trode, and thus cutting off the diffused or scat¬ 
tering rays. Such an arrangement need only 
be used when it is desired to obtain especially 
sharp definition of some particular part of an 
object to be radiographed or examined. It is not 
generally necessary when the object is near the 
surface that is nearest the sensitized plate or the 
fluoroscopic screen. 
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CHAPTER VIII. 

STATIC MACHINES. 

V i 

In discussing induction coils and transformers 
we have been dealing with electricity in motion, 
usually known as dynamic or current electricity , 
but in the type of machines now to be considered 
we shall find what is termed static electricity or 
electricity at rest. In the former state the cur¬ 
rent may be considered as usefully manageable, 
while in the latter state it is less so, manifesting 
itself by attractions and repulsions and violent 
discharges. 

So far as the employment of the electric cur¬ 
rent is concerned in producing the desired effects 
in induction coils, transformers and static 
machines, such effects are all the results of the 
phenomena of induction. In the two first-named 
types of apparatus, however, the induction is the 
direct result of the variation of currents flowing 
in adjacent conductors, while in static machines 
the inductive effects are due to the attraction 
and repulsion of opposite and like electricities. 
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The two first-named types of apparatus require 
a constant supply of electric current to ensure 
their action, while a static machine needs only 
an initial charge of electricity, which is generally 
present in a self-charging machine, or may be 
imparted as the result of friction in some form. 
When this initial charge exists or has been 
given, the active parts of the machine are set in 
motion and from the small charge there is quickly 
accumulated a greater one which will result in a 
constant discharge as long as the machine is kept 
in action. 

It is well known that if a stick of sealing-wax, 
a rod of glass, a piece of ivory and many other 
substances (insulators in their nature) are rubbed 
with a piece of cat fur, flannel or silk, they 
acquire a new property and will attract light 
bodies, such as feathers, paper, gold leaf, etc. 
In this condition they are said to be electrified, 
and there is upon that part of the surface rubbed 
a static charge of electricity of either positive or 
negative kind, according to the nature of the 
substance and the article used as a rubber. 

When light ^bodies are thus attracted to an 
electrified body they remain a short time in con¬ 
tact and are then repelled. The}* do not merely 
fall away but are actually repelled for the reason 
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that, during the time of contact, they have 
acquired a condition of electrification of like 
kind, and according to the law as laid down by 
eminent scientists, two similarly electrified 
bodies repel each other, while two oppositely 
electrified bodies attract each other. 

It will be noted that in the example just given 
one body becomes electrified by contact with an¬ 
other body already electrified. This condition 
may also be produced by induction where the two 
bodies are not brought in contact with each other. 

Suppose we insulate a glass ball upon a glass 
rod and place near it a metallic cylinder, also 
mounted upon a glass insulating rod, as shown 
in Fig. 18, and then rub the ball with silk. The 
ball will become electrified positively. It will 

then be found that 
the cylinder has al¬ 
so become electrified 
by induction by rea¬ 
son of the presence 
of the ball. The 
positive electricity 
has^ however, been 
repelled to the further end of the cylinder while 
the ball has attracted towards itself negative 
electricity at that end of the tube nearest to it. 



Fig. i 8 . 
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These effects will take place even if a sheet of 
glass were interposed between the glass ball and 
cylinder and would also be found if they were at 
some distance apart. The inductive effects would 
cease if the ball were removed altogether and no 
charge would be found upon the cylinder, although 
the ball might still be electrified. 

If the cylinder should be connected to earth 
while the ball were in its proximity the positive 
charge would be repelled into the ground and 
none would be found on the further end of the 
cylinder, but *a negative charge would still be 
attracted to the end nearest the ball. 

Electricity in this state is said to be 11 bound ” 
and “ free.” It is said to be “ bound ” when it 
is attracted and apparently neutralized by a 
charge of the opposite kind near to it, and “ free” 
when it is not in the immediate presence of a 
charge of the opposite sign. For instance, in 
the illustration above given, the negative (or—) 
charge induced upon the end of the insulated 
cylinder is “ bound ” by the attraction of the 
positive (or +) electrification of the insulated bal), 
while the + charge repelled to the end of the cylin¬ 
der furthest from the ball is “ free,” and will 
flow to the earth if a conductor be offered. The 
— charge on the cylinder, which is “ bound ” by 
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the + attraction of the ball will remain “ bound” 
even if a conductor, or path, be offered for it to 
go to earth. 

It may be superfluous as regards some of our 
readers but helpful to others in more readily 

comprehending the philoso¬ 
phy of a Static Machine, to 
describe an instrument de¬ 
vised by Volta for procuring 
by induction a number of 
charges of electricity from a 
small initial charge. This 
instrument is called the 
“ Electrophorus,” and con¬ 
sists of a cake of resinous material and a disk of 
metal, or wood covered with tinfoil, in which is 
affixed an insulating handle of glass (Fig. 19). 

If the cake be rubbed with a piece of dry, warm 
woolen cloth or a piece of fur, it becomes nega¬ 
tively electrified. If then the disk is placed upon 

the surface of the cake, this 
negative electrification acts 
inductively upon the metallic 
cover and attracts a positive 
charge to the under side and 
repels a negative charge to 
the upper surface. This is 
shown diagrammatically in 
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Fig. 20. In this case the + charge on the under 
side of the disk is bound, while the — charge on 
the upper surface is free. 

If a conductor be offered to the free charge it 
will immediately escape to earth, leaving only 
the bound charge on the under side of the disk, 
as shown in Fig. 21. On lift¬ 
ing the disk the -f- charge will 
distribute itself over both the 
upper and lower surfaces of 
the disk. If the finger be 
brought near the disk a dis- ^ ^ ^ ^ 

charge of this positive electri- j ~ - ■ 

fication will manifest itself by Fw. ». 
causing a spark to pass, and the operation can 
be repeated several times with like results with¬ 
out renewing the charge upon the resinous cake. 
All these effects can be repeated indefinitely 
upon rubbing the cake as often as it loses its 
electrification. 

It will be quite evident, therefore, that if some 
mechanical means for performing these opera¬ 
tions were devised there might be obtained a 
rapid and continuous succession of electrical 
discharges. As a matter of fact, quite a number 
of machines have been devised for the purpose 
of producing this result, since Volta first made 
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the Electrophorus in 1775, and while they are 
all of great interest as steps towards greater per¬ 
fection, we shall confine ourselves to a brief 
description of those which have survived as 
the most efficient and generally useful, namely, 
the Holtz and Wimshurst machines. 



The Holtz Influence Machine, in its best 
known and simplest form, consists of two glass 
plates one of which is held by its edges in a 
fixed position and the other is mounted upon a 
spindle which is fixed in a standard at the back 
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of the machine. Upon the shaft of this latter 
plate there is a pulley attached, by means of 
which the plate may be revolved through the’ 
medium of a belt and driving pulley, as shown 
in Fig. 22. 

Two holes are cut in the fixed plate at points 
diametrically opposite to each other. These are 
usually termed “ windows,” and a piece of var¬ 
nished paper is fastened on the back of the plate 
near each of these windows, one piece being 
affixed above one of the windows, and a piece 
below the other one. These are termed “ arma¬ 
tures.” Each armature is provided with a 
narrow tongue which projects through the win¬ 
dows towards the movable plate, and pointed in 
a direction opposite to that in which this plate 
revolves, but so arranged as not to touch it. 

In front of the movable plate a stationary 
conductor is placed, extending diagonally across 
the plate, at each end of which there is a “ comb ” 
consisting of a number of metal points directed 
towards the plate. 

So far, all these parts are directly concerned 
in the action of the machine, but as it is desired 
to collect and utilize the electrical discharges 
some provision must be made therefor. On each 
side and in front of the movable plate are placed 
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horizontal metallic combs supported upon in¬ 
sulated holders. These combs are joined to brass 
rods terminating in brass balls and to these brass 
rods Leyden jar condensers may be attached. 
The discharges of the machine take place be¬ 
tween the two brass balls. 

When the character of the discharge desired 
is simply the “ silent ” or brush discharge, the 
Leyden jars are not connected, but when sparks 
of high potential are requisite the jars are used 
to obtain the result of the accumulated charge 
therein. 

To start the machine it is generally necessary 
to impart to it a small initial charge, which may 
be done by electrifying one of the armatures 
with a rubbed glass rod, or any other substance 
previously electrified. Some machines are so 
constructed that a rubber plate conveniently 
placed will impart this initial charge to one of 
the armatures on being rubbed or struck with a 
piece of fur. 

As soon as the initial charge has been given, 
the movable plate is rotated and the machine 
will very rapidly build up its charge, giving out 
a stream of sparks between the discharge 
terminals in a few seconds after the rotation is 
commenced. 
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Bearing in mind the earlier portion of this 
chapter as to the inductive effects of charged 
bodies and the consequent attractions and repul¬ 
sions, the reader will find it comparatively easy 
to understand the action of the machine. 

Let us first see what the result of the initial 
charge is without rotating the plate. We will 
suppose that we have imparted a + charge to the 
armature on the right hand side. This charge 
acts inductively across the glass and air and neg¬ 
atively electrifies the comb on the lower end of 
the diagonal conductor, repelling a + charge to 
the other end of this conductor. This, in turn, 
discharges -f electricity upon the front surface 
of the plate which acts inductively upon the other 
armature, charging that part opposite the comb 
with — electricity and repelling a + charge into 
the part farthest away, namely, the tongue. The 
tongues at the left and right are, therefore, dis¬ 
charging upon the back of the revolving plate posi¬ 
tively and negatively electrified air, and the combs 
attached to the diagonal conductor are also dis¬ 
charging similarly upon the front of this plate. 

On turning the plate around, the -f charge 
discharged on the back by the left hand tongue 
conies over to the right side, and being free is 
discharged iuto the armature to which we origi- 

_j _ . _ 
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nally gave the + charge, thereby increasing the 
strength of its charge and causing it to act more 
strongly than before. The — charge induced in 
the left hand armature now reacts on the upper 
comb causing a more powerful discharge of -f- 
electricity from its point and strengthening the 
charge drawn through the diagonal conductor. 

It will be seen, therefore, that both the front 
and back surfaces of the movable plate are both 
positively and negatively electrified, the front 
from the induction originating from the arma¬ 
tures and the back from the inductive effects 
caused by the electrification of the front surface. 
It will also be noted that the + and — electric¬ 
ities upon the back of the plate serve to strength¬ 
en and maintain the original inducing power of 
the two armatures, while the surplus -f and — 
electricities induced upon the front surface of 
the plate are, after the machine has arrived at 
its maximum charge, collected by the two hori¬ 
zontal metallic combs and discharged across the 
terminals in front of the machine. 

There are various modifications of the original 
Holtz machine made at this date, the one most 
generally known being that originated by Toe- 
pier. This consists chiefly in affixing small 
metallic buttons on the front of the revolving 
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plate and providing small wire brushes attached 
to the combs. Metallic arms are affixed to the 
armatures and so arranged as to touch the but¬ 
tons lightly as they pass. Feeble charges exist 
in these buttons, and they therefore become car¬ 
riers, discharging as they come in contact with 
the brushes attached to the combs. In other 
words, the buttons and brushes are provided so 
that excessively feeble charges if they exist may 
yet be transferred as if the machine were in full 
work and since the rows of points could not do 
that,—actual contact is essential. Such feeble 
charges always exist. Hence the machine is 
self-charging if in perfect order. 

Holtz machines are very susceptible to moist¬ 
ure and dust; and are usually enclosed in cases 
for protection therefrom. Ordinarily an artifi¬ 
cial drying agent such as chloride of calcium or 
sulphuric acid and pumice is introduced into the 
case to absorb any moisture that may arise and 
to ensure a perfectly dry atmosphere surround¬ 
ing the machine. Such a machine should be 
kept in as dry a place as possible to obtain the 
most advantageous results from it in operation. 

It is quite unusual in these days to make 
these machines with a single rotating plate, ex¬ 
cept for the more simple kinds of experiments. 
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Machines for X ray investigations are usually 
made with two or more revolving plates, some 
beiug made with as many as 24 plates. These, 
however, are quite elaborate and costly, and are 
only employed, generally speaking, by men of 
scientific attainments desiring to follow special 
lines of experiment and investigation. It may 
also be noted that the plates may be made of 
hard rubber and need not necessarily be of glass. 

The commercial Holtz machines giving from 
4 to 10 inch sparks are very desirable forms of 
apparatus for X ray investigations. Their dis¬ 
charges are not oscillatory, but in one direction, 
and, with single focus Crookes vacuum tubes, 
are capable of giving very fine results either for 
fluoroscopic examinations or in making radio¬ 
graphs. In the latter there is perhaps as little 
confusion of outlines as it is possible at this time 
to obtain. Such machines also have the advan¬ 
tage of being independent of batteries or electric 
light circuits. As we have already seen, their 
discharges are created by rotating the plates. 

The reader must bear in mind, however, that 
we cannot get from nature something and give 
nothing in return. The rotation of a few plates, 
of themselves, require only a little expenditure 
of power, but when we generate electrical energy 
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RADIOGRAPH 

of Purse containing Coins and Key, made with Wim.shurst Machine. The machine was operated 
at tiic time without condensers and at only about % inch spark. 

Made by F.. W. Rice. Jr., Technical Director of the General Electric Co. 
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thereby we must be prepared to give something 
in exchange therefor. This something is power, 
and while this does not amount to very much 
for a machine that will produce sparks of small 
length, it becomes an item for consideration 
when the sparking length reaches 6 to 8 inches. 
The reader is recommended to provide some 
motive power should he decide upon purchasing 
a large Holtz machine, for the reason chiefly 
that much greater regularity of operation can be 
thereby obtained and the results will be corre¬ 
spondingly better. 

• 

The Wimshurst Machine. —This is an ap¬ 
paratus of more recent invention than the orig¬ 
inal form of Holtz machine. It is shown in Fig. 
23, and as will be seen, differs somewhat in ar¬ 
rangement from the Holtz machine. 

In this machine there are at least two revolv¬ 
ing plates but no stationary plate. It may be 
made with as many pairs of plates as are found 
desirable or necessary for the purpose, and the 
plates may be either glass or rubber. 

Upon each plate is placed a number of strips 
of tinfoil or thin metal, usually called “ sectors ” 
which serve two purposes, namely, as carriers 
and armatures. There is an uninsulated diag- 
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oual metal piece in front of the face of each plate, 
each piece bearing at its end a soft metallic 
brush. A standard at each side bears collector 
combs on front and back, connected with the dis¬ 
charge terminals in front. 



Fig. 23 . 


The action of this machine is, generally speak¬ 
ing, somewhat similar to that of the Holtz ma¬ 
chine, that is to say, an initial charge is im- 
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parted and the inductive effects by attraction 
and repulsion are obtained. 

Each of the carriers is touched by one of the 
brushes as it comes opposite the charged arma¬ 
ture of the other plate, and the action of the ma¬ 
chine is similar to that of the Holtz-Toepler pre¬ 
viously described, the foil and brushes being for 
the same purpose as the buttons and brushes in 
that machine. 
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CHAPTER IX. 


THE CROOKES TUBE. 


The reader whose acquaintance with electrical 
apparatus may be slight, or whose only knowl¬ 
edge as to the X ray phenomena may have been 
gleaned from the newspapers, might very natu¬ 
rally suppose that the name Crookes tube would 
indicate a piece of apparatus of some specific and 
definite shape and size. 

Such, however, is not the fact. The name of 
“ Crookes,” as applied to an exhausted glass tube 
of any size or shape, either with or without elec¬ 
trodes, indicates the degree of vacuum which 
the tube should possess. The eminent English 
scientist, William Crookes, after extensive re¬ 
searches upon the subject of electrical discharges 
in high vacua, gave to the world, in 1879, the valu¬ 
able results of his studies and experiments in 
this direction, and developed a series of tubes of 
a certain degree of exhaustion, by means of which 
certain interesting phenomena, until then un¬ 
known, might be observed. 
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A Geissler, Crookes, or other vacuum tube may 
be generally described as consisting of a glass 
chamber of spherical, cylindrical or other shape, 
into which is sealed, by means of platinum wires, 
two or more metallic electrodes which serve to 
carry the electric current into and out of the bulb. 
These tubes can also be made without electrodes 
being carried into the interior, tinfoil, or other 
metallic electrodes being fastened to the outside 
or placed in close proximity thereto. These 
latter types of tubes are rarely used, however, 
by reason of their lower degree of efficiency and 
a greater liability to puncture. 

Prior to the researches and discoveries of 
Crookes, experiments had, for many years, been 
made with electrical discharges in vacuum tubes, 
or in tubes containing various gases, by Geissler 
and others, but the vacua in these tubes were 
not of the high degree attained in the Crookes 
tubes. The phenomena observed in these low 
vacuum tubes were very striking and beautiful, 
and in fact, Geissler tubes are largely used at 
this day in demonstrating certain features of 
electrical discharges under such conditions. 
Low vacuum tubes, are chiefly remarkable for 
the striae and beautiful luminous effects which 
they exhibit when an electrical discharge is 
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passed through them. These effects are due to 
various causes which may be, respectively, the 
degree of vacuum, the various kinds of gases or 
liquids contained in the tubes, or the different 
kinds of glass of which they are made, or a com¬ 
bination of two or more of these items. 

The luminous effects produced in Geissler and 
other comparatively low vacuum tubes by elec¬ 
trical discharges are said to be due to the violent 
agitation of the molecules of the gases therein, 
and by the constant collision of such molecules 
with each other during the period of such dis¬ 
charges. Ordinarily, the molecules in a low 
vacuum tube have a tendency to move in straight 
lines, but their average “ Free path ” is very 
short and they collide with each other, producing 
the characteristic cloudy luminescence. A 
vacuum tube of this kind has, by comparison 
with a Crookes tube, a high internal pressure. 
With greater rarefaction of the tube, and a con¬ 
sequent lowering of the pressure, or, in other 
words, a higher degree of its vacuum, the “ Free 
path ” of each molecule becomes longer and they 
move in straight lines with less mutual interfer¬ 
ence than before. 

The cloudy, luminous effects observed in the 
low vacuum tubes are not present in the Crookes 
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tube. Instead, the whole interior of the latter 
tube is clear, but the glass of the tube itself as¬ 
sumes a beautiful fluorescence which it retains 
as long as the electrical discharge is continued. 
The fluorescence is the most brilliant at that 
part of the tube opposite the cathode electrode. 
This fluorescence of the glass is never present in 
a Geissler or other low vacuum tube; indeed it 
is one of the infallible signs by which a Crookes 
tube may be recognized. In many Crookes tubes 
there will also be observed a continuous succes¬ 
sion of brighter fluorescent flashes along the 
glass in that part of the tube nearest the cathode 
electrode. 

The color of the fluorescence of the glass will 
vary according to the kind of glass used for 
making the tube. In some kinds of hard, Ger¬ 
man and other glass, the fluorescence will be of 
a bright apple-green color, while in other kinds 
the color will vary from a lighter green to a 
canary color. Some kinds of lime glass have a 
mottled fluorescence of uncertain color, while 
lead glass fluoresces a beautiful robin’s-egg blue. 

Tubes of the types designed by Mr. Crookes 
have been quite extensively used by experi¬ 
menters and in institutions of learning for many 
years for demonstrating the numerous and 
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interesting phenomena incident to electrical dis¬ 
charges in very high vacua, but it was not until 
after the discovery by Professor Roentgen of the 
X rays that much special attention was paid to 
the fluorescence of the glass of the tube. In the 



announcement of his discovery it was stated that 
the X rays apparently proceeded most strongly 
from that part of the Crookes tube opposite to 
the cathode electrode, the point of greatest fluo¬ 
rescence of the glass. 

It was found by others who took up this line 
of experiment that the greatest amount of X rays 
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Flo. 25. 



The illustrations show two of the types of 
Crookes tubes that were used to obtain the 
earlier results in X ray experiments, indeed the 
pear-shaped type is still successfully employed 
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for the same purpose, although the more ad¬ 
vanced investigators have begun to realize the 
greater advantages of the focussing tubes which 
we shall presently discuss. 

On referring to Figs. 24 and 25, it will be 
seen that the electrodes consist of flat metallic 
disks. These are usually made of aluminum. 
It will also be seen that both of these disks face 
some point of the glass tube, without interfering 
with each other, and that one of the disks is 
larger than the other. 

In practice, when either of these types of tube 
is used, the larger disk is so connected as to be¬ 
come the cathode, and the smaller disk the anode. 
When the current is turned on, the cathodic 
steam caused by the electrical discharge strikes 
the glass at the part opposite the negative elec¬ 
trode, and, if the tube is properly made, the 
characteristic fluorescence will at once appear, 
but strongest and best on the glass opposite the 
cathode. It is also at this point that the X rays 
are produced and may be observed with a 
fluoroseope or by means of a sensitized photo¬ 
graphic plate. Little, if any, manifestations of 
the presence of the X rays are noticeable at the 
point opposite the anode electrode. 

Although Crookes tubes of the types illus- 





PHOTOGRAPH. 

Mummifcd Hand of an Egyptian Princess, obtained near the Tombs 
of the Kin(r>. Thebes, i8o». 

The hand Ls believed to be between 3,000 and 4.000 years old. 
Half-tone: Etched, using Carbutt Process plates. 
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RADIOGRAPH 

of Mummified hand on preceding page, made in the Laboratory of 
the Kepiunc Dry I Hate Works on a Carbutt X-Ray plate, by 
John Carbutt. 

Half-tone : Etched, u«ing Carbutt Process plates 




(C) Jeff Behary 2019 


120 













"3 


The A B C of the X Rays. 

9 

trated in Figs. 24 and 25 have been, and still 
are, successfully used in the production of the 
X rays, they do not represent the best type of 
tube for this purpose. In the first place there 
is great diffusion of the rays, originating as they 
do from the cathodic stream proceeding from a 
flat metal disk having no point of focus. This 
diffusion gives rise to a, more or less blurred 
shadow of objects as seen in the fluoroscope or 
as shown in a radiograph made upon a sen¬ 
sitized plate. This lack of sharp outline, how¬ 
ever, is less in degree if the X rays produced 
by this type of tube proceed from electrical dis¬ 
charges generated by a static machine. The 
reason of this is that these discharges are usually 
in one direction and have less of the oscillatory 
character accompanying the discharges from ap¬ 
paratus of the induction coil type. 

The diffusion and consequent lack in sharp¬ 
ness of outline may be overcome to some extent 
by the use of a diaphragm, as we have already 
explained. While greater definition may be 
thus obtained, the use of a diaphragm neces¬ 
sitates a longer exposure in taking a radio¬ 
graph. 

There is another undesirable feature of the 
type of Crookes tubes with which we are now 
8 
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dealing, namely, that type in which the X rays 
proceed from the point of the glass directly bom¬ 
barded by the stream of cathodic rays. This 
feature is the heating of the glass at that point. 

It may not be generally understood that the 
stream of cathode rays generates considerable 
heat at the point where it strikes, but such is 
the fact; and the more powerful the source of 
this stream, the greater the heat. The writer 
has seen, in a tube of the type illustrated in Fig. 
25, ten inches in length, a spot as large as a five 
cent piece, opposite the cathode, become almost 
red hot in about three minutes under steady ex¬ 
citation of the tube with a 9 inch spark coil. 

This heating is much greater in a new tube 
than in one that has been in use, at intervals, 
for some time. 

Indeed, it is customary for those acquainted 
with these facts to “ cure ” tubes of this type 
before putting them to constant use. The 
il curing ” of a tube is accomplished by running it 
on a comparatively light discharge for a few 
seconds at a time, with intervals of a similar or 
greater length of time, and continuing this treat¬ 
ment for an hour or two. After being “ cured ” 
in this manner the tube will develop less heat 
than before at the point above mentioned, and is 
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then ready for practical use in X ray work. It 
should be added that there is also considerable 
heat developed at that point of the glass that is 
opposite the anode electrode, but not of so great 
a degree as at the cathode. This is also modi¬ 
fied when the tube is cured, as the vacuum is 
then higher. 

Many Crookes tubes of this kind are spoiled 
when new by the heating and melting or crack¬ 
ing of the glass soon after the current is applied, 
and even tubes that have been cured will ulti¬ 
mately be destroyed in this way, although, by 
means of careful manipulation, they have previ¬ 
ously had a long and useful life. 

And now, having described the general forms 
of the Crookes tubes that were so successfully 
used for the earlier demonstrations of the X ray 
phenomena, let us see what the natural progres¬ 
sion of ideas on the subject has brought forth 
with the view of perfecting our knowledge of 
this new and wonderful discovery. Before pro¬ 
ceeding, however, it may be well to note that 
some of the newer forms of Crookes tubes are 
known under names that are employed to dis¬ 
tinguish them, either commercially 7 , or as the in¬ 
vention or design of individuals. It should be 
borue in mind that, at this day 7 , all forms of 
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tion of Professor Roentgen’s discovery. There 
seemed to be but one way in which sharp out¬ 
lines could be obtained, and that was to bring 
the rays to a focus. There appeared.to be con¬ 
siderable difficulty in the way of accomplishing 
this object, as the X rays could not be refracted 
or condensed by lenses such as are used to focus 
rays of light. 

From the time that the discovery of the X 
rays was first published, probably no one in the 
United States has been a closer or more enthu¬ 
siastic student of the subject, not only from 
the theoretical but also from the practical point 
of view, than Professor Elihu Thomson. After 
making a somewhat exhaustive series of experi¬ 
ments with the types of Crookes tubes that were 
known in the earliest history of the subject, it 
became a settled conviction in his mind that the 
most efficient type of vacuum tube for practical 
use in X ray experiments was one capable of 
focussing the cathodic rays and projecting them, 
so focussed, in straight lines. 

As early as January, 1896, Professor Thomson 
used in his X ray experiments a standard form 
of Crookes tube, as shown in P'ig. 27. This tube 
had a piece of platinum in the centre and a con¬ 
cave cathode of about one inch in diameter at one 
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Fig. 27. 


end. The rays came to a focus on the platinum 
and X rays were produced in abundance and 
sharp definition was obtained by him from this 
focussing tube. This same form of standard 
Crookes tube was also used early in 1896 by a 
few other experimenters, among whom were Mr. 
Shallenberger and Mr. Scribner. In April, 1896, 
it was announced in the technical journals, that 
a tube of substantially the same design had been 
brought out in England for X ray investigations 
and used successfully. This form is known 
commercially as the single focus tube. 

In the light of investigations made by him with 
Ruhmkorff coils as exciters, Professor Thomson 
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had arrived at the conclusion that the nature of 
the discharges in a Crookes tube was to some 
extent oscillatory. In designing a vacuum tube 



Kio. 28. 

which would focus the rays, it appeared desirable, 
therefore, that the tube should be one that would 
l>e capable of doing so under discharges of such 
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a nature, and at the same time be useful as a 
focussing tube under discharges of a uui-direc- 
tional nature, such as those derived from a Holtz 
or Wimshurst machine. The ultimate result of 
his deductions and experiments was the double 
focus tube illustrated in Fig. 28. 

This form was intended as one capable of uni¬ 
versal application to the discharges of all known 
kinds of exciting apparatus. 

It will be seen, on referring to the illustration, 
that there are two concave electrodes placed dia¬ 
metrically opposite to each other and between 
them another electrode, wedge-shaped. The 
latter electrode is made of platinum and the other 
two are made of aluminum. 

I11 using the double focus tube in connection 
with a Ruhmkorff coil, the terminals of the two 
cups are connected together and then connected 
with the cathode, or negative terminal, of the coil. 
The terminal of the wedge-shaped electrode is con¬ 
nected with the positive, or anode. When the cur¬ 
rent from the coil is discharged through the tube, 
the two cathodic streams bombard the platinum 
wedge, and the two cathode electrodes being cup- 
shaped, the cathodic rays are focussed to a point 
and strike the anode upon each side. TlieX rays 
are thus produced in great abundance aud are 
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projected from the anode electrode in straight 
lines normal to its surface. 

If the double focus tube be used upon a high 
frequency coil actuated by an alternating current, 
one of the two cups is connected to one terminal 
of the coil and the other cup to the other termi¬ 
nal, for the reason that, as the current alternates 
rapidly, the polarities of the coil terminals are 
also alternating with the same rapidity. Thus, 
each one of the cups is first anode and then ca¬ 
thode, and so on, each of these changes or alter¬ 
nations taking place in a very small fraction of 
a second. The results are very similar to those 
obtained by using the tube in connection with a 
RnlnnkorfT coil. 

When used with high frequency apparatus the 
terminal of the platinum wedge may l>e grounded. 
This is not necessary, however, although the 
results may be somewhat increased by doing so. 

To use the double focus tube oil a static 
machine only one of the cups and the wedge- 
shaped electrode arc connected to the terminal;; 
of the machine. As we have already stated, the 
discharges from such a machine are seldom os¬ 
cillatory, but generally in one direction, and no 
useful result with small output machines would 
follow from making connections so as to have 
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two cathodes in this case; indeed it would prob¬ 
ably be disadvantageous as the force of the ca¬ 
thodic stream would be split np and the X rays 
produced might be of less power. O11 the whole, 
the double focus tube is perhaps not as desirable 
for use with the static machine of small output 
as the single focus tube. 

When employed in connection with the other 
types of e::citiug apparatus, however, the double 
focus vacuum tube is all that can be desired. It 
gives sharp definition of opaque objects examined 
with the fluoroscope, and also enables the operator 
to make good radiographs of such objects upon 
photographic plates. With exciting apparatus 
of some power the X rays are produced so 
abundantly and with such power that the ex¬ 
posure required for radiographs is reduced to a 
low point, and fluoroscopic examinations may be 
made with much certainty and satisfaction. 

The single focus tube, as illustrated in the 
technical journals, in April, 1896, was very 
similar to the standard form illustrated in Fig. 
27, and consisted of a glass globe containing an 
aluminum cup for the cathode electrode and a 
disk of platinum set at an angle of about 45 de¬ 
grees for the anode electrode. The cathodic rays 
focus upon this anode disk and are projected 
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forward therefrom, as in the case of the double 
focus tube. 

It is not absolutely necessary to use a round 
disk of platinum for the anode of a single focus 
tube; a square, triangular or star-shaped piece 
is frequently employed by manufacturers in this 
country as illustrated in Fig. 29. The single 



Fig. 29. 


focus tube when well made is a most excellent one 
for the production of the X rays. It also gives 
sharp definition of opaque objects examined or 
radiographed, and is capable of use for most of 
the advanced class of work now carried on. This 
type of tube is, however, better adapted for use 
with static machines and the smaller and medium 
sizes of coils rather than in connection with the 
high frequency apparatus or large coils. 

This chapter would not be complete without 
some mention of (1) the natural rise of the 
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vacuum in a Crookes tube when in constant use; 
(2) the effect thereof; and (3) what can be done 
to bring back the vacuum to a condition of use¬ 
fulness. 

It is well known to those who have made ex¬ 
tensive use of Crookes tubes in X ray investi¬ 
gations that, after some time, the vacuum will 
rise so high that the electrical discharges from 
the exciting apparatus cannot be forced through 
the tube. The fluorescent and the X ray effects 
will cease, and, usually, the inside of the tube 
will have a blackened dirty appearance. This 
is due to the disintegration of the platinum wires 
or the platinum electrode and the depositing of 
the particles on the wall of the tube. These 
particles are driven off under the influence of the 
electrical discharges and, upon cooling, they, as 
well as the wires and electrode, absorb or condense 
gradually what little residual gas is left in the* 
tube, thus creating almost an absolute vacuum. 

As an electrical discharge will not pass freely 
in a vacuum of this kind, the tube thus becomes 
useless for the generation of the X rays. If the 
outside of a tube in this condition be heated by 
the flame of a Bunsen burner or spirit lamp the 
particles of platinum will throw out the air they 
have absorbed and by causing the discharges to 
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take place while the tube is in this heated con¬ 
dition, the characteristic fluorescence and the X 
rays will again appear. 

This, after all, is but a temporary expedient, 
and is only successfully applicable a limited 


o 



number of times. With each time of heating 
the subsequent usefulness of the tube becomes 
less and less, until finally no further work can 


(C) Jeff Behary 2019 


132 



127 


The A B C of the X Rays . 

be obtained from it. The only recourse when 
that time arrives is to have it re-exhausted by the 
manufacturer. 

Professor Elihu Thomson has provided in his 
double focus tube for this difficulty. He attaches 
to the stem (see Fig. 30), a small auxiliary tube 
containing a quantity of a chemical substance 
which has the property of discharging vapor 
upon being heated. The Thomson tube when 
completed in the factor)' is exhausted to the 
proper degree of vacuum so as to give fluores¬ 
cence and produce the X rays, just in the ordi¬ 
nary way. When, in course of time, after some 
use, the degree of vacuum has risen so high that 
the X rays are no longer given out, a gentle heat 
is applied to the small auxiliary tube and imme¬ 
diately sufficient vapor is driven off to bring the 
vacuum down to the proper degree, and the X 
rays once more manifest themselves in abun¬ 
dance. 

This operation is repeated as often as neces¬ 
sary, and in this way the usefulness of the tube 
is prolonged for a great length of time. If the 
chemical substance in the auxiliary tube should 
not outlive the main tube itself, another small 
tube with a new supply can at any time be 
affixed. 
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The auxiliary vacuum adjuster tube is also 
affixed to single focus tubes, and may also be 
placed on all other types of Crookes tubes. It 
is, however, advisable, if one should desire to put it 
upon an especially valuable tube, to have it done 
by those who are expert, as it is quite a delicate 
operation, to say nothing of the increased diffi¬ 
culties attending the subsequent re-exhaustion. 
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CHAPTER X. 

THE FLUOROSCOPK. 

As stated in a previous chapter, the Fluoro- 
scope owes its existence to the fact that certain 
crystalline chemical salts possess the peculiar 
property of exhibiting fluorescence when brought 
within the sphere of influence of the X rays. 
There are several chemical salts that possess 
this peculiarity, but only two kinds have up to 
this time been found most generally useful. 
One of these two is platino-cyanide of barium 
and the other is tungstate of calcium. The crys¬ 
tals known as platino-cyanide of potassium also 
possess this fluorescent property, but from the 
fact that they are apt to deliquesce, or turn to 
liquid, under the influence of the ordinary atmos¬ 
phere, this particular crystal has not found favor 
for use in this connection. 

For some time after the discovery by Pro¬ 
fessor Roentgen, of the X ray phenomena, pla¬ 
tino-cyanide of barium was the only chemical 
9 
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crystal generally known to exhibit fluorescence. 
Mr. Edison, however, in one of his characteristic 
searches, discovered that tungstate of calcium ex¬ 
hibited as much, if not a greater degree of fluores¬ 
cence. The calcium tungstate also possessed 
the merit of costing only about one-third of the 
other salt, in fact, since its fluorescent properties 
were first announced by Mr. Edison, the price of 
tungstate of calcium has been reduced in cost so 
that it can be purchased at about oue-uinth of 
the price of platino-cyanide of barium. 

To Mr. Edison should also be ascribed the 
credit of making the practical device known as 
the Fluoroscope, by means of which these fluo- 

* rescent salts can be 
practically used by 
even the most inex¬ 
perienced person for 
the purpose of ob¬ 
serving the influence 
of the X rays there¬ 
upon. A brief des¬ 
cription of this device 
will enable the reader 
to fully appreciate its 
y, °* 3** practical value. 

Leaving out of cousideratiou for the moment 
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the question of size, the fluoroscope may be de¬ 
scribed as a tapering box provided at one end 
with an opening edged around with some soft 
dark-colored material into which the upper part 
of the face will fit closely and exclude light 
(Fig. 31). At the other end of the box is placed 
what is known as a “ fluorescence screen.” This 
is made either of cardboard, wood, thin alumi¬ 
num, thin hard-rubber or any other substance 
through which the X ra)^s can easily penetrate. 
The inner side of this screen is coated with the 
crystals of either platino-cyanide of barium or 
tungstate of calcium, most generally the latter. 
The whole apparatus is made as light-tight as 
possible, with the exception of the opening at 
the top which is intended for the observer to look 
through. 

The most important feature of the fluoroscope 
is the screen, of course. If the crystals are not 
evenly distributed, that is to say, if they are 
thickly distributed in one place and thinly in 
another, the fluorescence of the screen will be 
unequal in brightness. A great deal therefore 
depends upon an equal distribution of the crys¬ 
tals and upon getting the coating of a proper 
thickness. Naturally, the quality of the fluo¬ 
rescent material is also an important item, but 
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that which is now generally to be had in the 
market is found to be of sufficiently good quality 
to give fair results. 

As stated in the first chapter of this book, the 
crystals upon the screen will exhibit fluorescence 
if the X rays are not interfered with by opaque 
objects placed between the Crookes tube and the 
screen. 

In making examinations of objects through 
the medium of the X rays, the observer places 
the fluoroscope to the eyes so as to shut out any 
outside light. If there are X rays present, the 
screen will glow with the characteristic fluores¬ 
cence, resembling somewhat a ground glass win¬ 
dow pane as seen at night with a light at some 
little distance away and behind it. 

Let us suppose that the observer wishes to ex¬ 
amine some object, as for instance, a lead pencil. 
The pencil should be placed against the outside 
of the screen, and as close to it as possible. Upon 
looking through the eye-piece there will seem to 
be only a very thin straight line, and if the rays 
are particularly strong and penetrating, nothing 
else will be seen. This is the graphite inside 
the wood. The rays penetrate the wood instantly 
and thus cast no shadow of it upon the screen. 
As the graphite in the pencil is more opaque to 
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the X rays they cannot pass through it so well, 
and for that reason cannot cause the fluorescence 
of the crystals upon that part of the screen im¬ 
mediately in front of the graphite of the pencil, 
consequently a dark line representing the graph¬ 
ite is seen upon the screen. 

If the object placed in front of the fluorescent 
screen should be a leather pocket-book with coins 



Kic. 32. 


therein the X rays would in like manner pene¬ 
trate the leather, and reach the fluorescent crys¬ 
tals and that portion of the screen which was 
immediately behind the leather would fluoresce 
just as if nothing were interposed. The coins 
being made of metal would, however, intercept 
the rays so that the}' could not strike the fluores- 
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cent crystals on the screen and thus the coins 
would be outlined and appear black to the ob¬ 
server looking at the screen. The same effect 
would be produced by placing the hand in front 
of the screen, and pressed tightly on the outside 
of the screen, and in front of the tube. The 
rays would pass through the flesh, blood, sinews 
and muscles, but the bones being opaque, their 
shadows would be cast upon the screen. 

Of course, there is no permanent shadow left 
upon the screen by placing any objects in front 
of it as above mentioned. As soon as the genera¬ 
tion of X rays ceases, there is, of course, nothing 
to cause the crystals to exhibit fluorescence, and 
the screen will, therefore, become dark. It is 
evident, therefore, that the fluoroscope is a device 
which can be used indefinitely if properly taken 
care of. 

No sure rule can be laid down as to how close 
it is necessary to bring the fluoroscope to the 
Crookes tube which is being excited. Where 
the apparatus is ver}* powerful and the tube is 
generating a great abundance of X rays, the 
fluoroscope will enable a person standing ten or 
twelve feet away from the Crookes tube to see 
the bones in his hand clearly. 

This, however, is what might be considered 
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an extreme case. Ordinarily, the observation is 
made within one or two feet from the vacuum 
tube. With a very good double focus tube 
strongly excited the writer has known a screen 
to exhibit fluorescence 50 feet away, with two 
doors and a wooden partition interposed. This 
is also quite exceptional and should not be ex¬ 
pected in ordinary practice. 
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CHAPTER XI. 

THK SOURCE OF CURRENT. 

0 

It docs not need a very far-reaching view into 
the future to warrant the statement that a physi¬ 
cian will soon be somewhat behind the times if 
he does not cither possess apparatus for making 
radiographs and examinations by means of X 
rays or have ready access to such apparatus. 
In considering the acquisition of this apparatus 
the foremost consideration which presents itself is 
how to obtain the electric current by which it is 
to be operated. Physicians are usually very busy 
persons, whose time is fully occupied, not only 
during the day but frequently during the night. 
They are not exempt from professional demands 
even on Sundays or holidays. Consequently 
they dread, as a rule, the care and time which is 
necessary to operate a set of batteries and keep 
them in order. 

Not only does this important question present 
itself to physicians but also to experimenters 
who desire to make a study of the X ray phe- 
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nomena. For the benefit of physicians and ex¬ 
perimenters, it is proposed to classify the dif¬ 
ferent kinds of apparatus which may be used for 
the exciting of Crookes tubes and state opposite 
each item how such apparatus may be success¬ 
fully used. The following is a tabulated state¬ 
ment of this kind:— 


Exciting Apparatus. 


Ruhmkorff Coil. 


Source of Operation. 

1. Electric Light Cir¬ 
cuit, direct current. 

2. Batteries, either pri¬ 
mary or storage. 


High Frequency Appa¬ 
ratus (or X ray Trans¬ 
former). 


Alternating Current 
only. 


Static Machine 
(Holtz or Wimshurst.) 


1. Hand or foot power. 

2. Electric motor. 

3. Water motor. 

4. Gas motor. 
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Static Machines. —From an examination of 
the table above referred to it will be seen that the 
only type of apparatus that does not absolutely 
require electric current either from a lighting 
circuit or from batteries is the Static machine. 
This machine generates its own electricity when 
the plates are revolved. The revolution of the 
plates may be accomplished either by hand or by 
a small motor of any kind that is sufficiently 
powerful for the purpose. 

Usually static machines are manufactured in 
such manner, that they may be operated either 
by hand power or by the attachment thereto of 
a small motor, for which purpose pulleys are 
usually supplied. Of course, where it is practi¬ 
cable, it is much more desirable and convenient 
to revolve the plates by means of a motor, chiefly 
by reason of the greater degree of regularity 
obtained thereby, but when there are no con¬ 
veniences to operate such a motor the X rays 
may be successfully produced and results ob¬ 
tained if operated by hand. 

If an electric light circuit is available, either 
alternating or direct, a small motor capable of 
giving from one-eightli to one-half horse power 
can be applied to the ordinary commercial static 
machine and used for operating it. Such motors 
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are usually obtainable from auy electric light 
company operating a station. In operating a 
static machine, no batteries, rheostats or other 
accessories are needed. Indeed, this is by all 
means the most simple and convenient manner 
of producing the X rays for the usual objects 
desired. 

High Frequency Coils. —Taking up next 
the High Frequency apparatus (or X ray trans¬ 
former) we note from the table above named, that 
the only method of operating this is by means of 
an alternating current. This apparatus is very 
easy of manipulation, and, as it is capable of use 
directly upon a lighting circuit, with the mini¬ 
mum of accessories, it is an ideal type of excit¬ 
ing apparatus where alternating current can be 
obtained. 

There are to-day a very large number of cities 
and towns in which there are central stations 
supplying an electric lighting current by the 
alternating system. In some cases the voltage 
of the circuit may be from 50 to 52 volts, and in 
other cases from 100 to 104 volts. As a rule, 
the high frequency apparatus that is on the 
market is so made by the various manufacturers 
that it is available for auy of these circuits. It 
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is generally necessary for the purchaser to merely 
specify the voltage and frequency of the current, 
which information can be readily obtained at the 
station supplying such current. In many of the 
largest cities of the United States there is a serv¬ 
ice of direct, or continuous, current, but no alter¬ 
nating current circuit, and inasmuch as the high 
frequency apparatus is one of the most powerful 
of all the X ray exciting apparatus, many per¬ 
sons will desire to use this type of apparatus 
where only direct current is available. In such 
cases it is quite possible to procure from some 
of the manufacturers of electrical apparatus mo¬ 
tor-transformers by means of which the direct 
current can be transformed into an alternating 
current and so applied and used with the high 
frequency’ apparatus. 

The motor-transformer is a very simple ma¬ 
chine, consisting merely of a small direct current 
motor, having upon one end of the armature two 
collector rings making contact with brushes, to 
which are attached two wires. When set up, 
two conductors are run from the direct current 
circuit to the motor, and two wires carrying au 
alternating current run from the motor through 
a rheostat or regulating coil to the high fre¬ 
quency apparatus. 
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This apparatus cannot be operated by bat¬ 
teries except by a very complicated arrangement 
and with great trouble and at a very great expense. 
The only methods in which it can be worked is 
in accordance with those described above, and 
always by an alternating current. 

Ruhmkorff Coils. —As to the operation of 
Ruhmkorff coils, it will be seen by referring 
once more to the table that they can be operated 
satisfactorily only in two ways, either from an 
electric light circuit, direct current, or by bat¬ 
teries. 

If no electric light circuit is available for 
the purpose, there are several kinds of bat¬ 
teries that may be used, namely: (1) Storage 
Batteries, or, (2) Primary Batteries, such as 
Bunsen, Grove, Fuller, Grenet, or the Edison- 
Lalande. 

Taking up the above in their order, storage 
batteries are undoubtedly the best for the pur¬ 
pose, but, of course, the user must have some 
means of getting them recharged from a direct 
current circuit. 

This is quite simple and convenient if it hap¬ 
pens that the mains of such a circuit are conven¬ 
ient, as the batteries can be so arranged as to be 
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constantly connected and the charging current 
may be applied by turning a switch. 

Of all the primary batteries enumerated, the 
Edison-Lalande is by all means the best, as it 
has a very large ampere capacity and does not 
deteriorate by polarization to any appreciable ex¬ 
tent when not in use. While the voltage given 
by each cell of the Edison-Lalande battery is not 
quite half that given by the other types of pri¬ 
mary battery above named, its large ampere 
output and non-polarization qualities make it very 
desirable for this class of work, when neither 
storage batteries nor direct current circuit is 
available. 

It is, of course, quite feasible to operate a 
Ruhmkorff Coil directly upon an electric light¬ 
ing circuit, if current from such source can be 
had, and the user does not desire to use batteries 
of any kind. 

In such a case the quantity and potential of the 
current passed through the primary of a Ruhm¬ 
korff coil may be regulated either by a rheostat 
or a bank of lamps or may be obtained of the right 
potential and quantity by an auxiliary apparatus 
known as a rotary transformer, or motor-dynamo. 
The rheostat may be one of the ordinary kind, and 
the bank of lamps may consist of a number of 
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lamps arranged upon a board, the regulation in 
the latter ease being accomplished by the turning 
on or off of a greater or less number of lamps. 
The rotary transformer consists of a motor tak¬ 
ing current from the circuit and driving a small 
dynamo which generates the proper current for 
the coil. 

While all three of these methods are somewhat 
uneconomical, many will prefer any one of them 
to batteries. Of these three methods, the simplest 
is probably the one which employs the ordinary 
rheostat as its use simply involves the shifting 
of a handle to regulate the amount of current 
required. 

Although many experimenters object to batter¬ 
ies, it should be understood that there are good 
reasons for the use of storage batteries to actuate 
Ruhmkorff coils, even when a direct current cir¬ 
cuit can be had. On the whole the}’ are probably 
more economical and have a degree of regularity 
in potential that cannot always be relied on with 
such a circuit. They can also be arranged, as 
above stated, in permanent connection with the 
mains and in such a case will require a mini¬ 
mum of attention. 

With such an arrangement, or with a rheostat 
or bank of lamps and direct current electric light 
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CHAPTER XII. 

MANIPULATION. 

Thk many questions constantly arising in 
connection with the manipulation of the appa¬ 
ratus used for production of the X rays require 
for their successful solution careful observation 
and thought. To many of our readers even the 
simplest methods may be entirely unknown. It 
will, therefore, probably be best to begin with a 
plain statement of the manner of arranging the 
apparatus to produce a radiograph or to make 
visual observations by means of the fluoro- 
scope. 

Let us therefore commence with what may be 
considered an amateur’s set of apparatus, which 
may consist of, say, an induction coil giving a 
spark, of one inch and upwards. A coil of this 
size will probably have the regular form of contact 
breaker, namely, the vibrating armature already 
described. The condenser of such coil is usually 
contained in the hollow base upon which the coil 
stands. 
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A substantial, roomy table is always preferable 
for this work. The operator had best be pro¬ 
vided with a stand or holder for his Crookes tube. 
An adjustable stand, that will enable the experi¬ 
menter to place the tube in almost any position 
is the best for this purpose. 

There are many good ones to be had in the 
market. The coil is placed a little distance 
away from the front of the table, the tube be¬ 
ing placed near to the front of the table within 
easy reach. The batteries may be located under 
the table and the wires brought up to the coil. 
It is always advisable to have a switch in the cir¬ 
cuit of one of the battery wires leading to the 
coil, so that the trouble of disconnecting the bat¬ 
tery from the coil when it is desired to turn 
current off may be avoided. 

The tube should be placed in the adjustable 
stand and the two wires from the secondary ter¬ 
minals of the coil connected to the proper elec¬ 
trodes. The wires connected to the tube should 
be of very small cross section, say, from No. 26 
to No. 29, and need not be twisted or securely 
fastened to the terminals of the tube. It will be 
sufficient to hook them on loosely. If large wires 
are used to connect to the tube terminals there is 
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danger of cracking the glass and thus destroying 
the vacuum. 

If the experimenter has provided a spark gap 
in the wires leading from the secondary terminals 
of the coil, as will be shortly described, the tube 
is, of course, connected with the wires leading 
from this spark gap. If it is desired to make a 
fluoroscopic examination the tube should be 
so placed in the adjustable stand that the cathode 
electrode will face the observer if the tube is 
one of the non-focussing type. If the tube is of 
the focussing type, it should be so placed in the 
stand that the anode faces the observer. (See 

Fig- 32)- 

The current may now be turned on in the coil 
and the electrical discharges will take place 
through the tube. If the tube has been properly 
connected and is producing X rays, their effect 
will be perceptible by the illumination of the 
screen in the fluoroscope when it is placed im¬ 
mediately in front of the Crookes tube. Objects 
may be examined by placing them closely in 
contact with the outside of the screen when it is 
held in this position. The open end of the fluor¬ 
oscope should be pressed closely against the face 
to exclude any outside light. 

While fluoroscopic examinations can be made 
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in a light room, the experimenter will always 
find it much more advantageous to have a room 
partially or wholly dark for the purpose. When 
the fluoroseope is used in a light room and the 
operator removes it from the eyes it takes per¬ 
haps ten or more minutes on renewing the ex¬ 
aminations, to get the eyes back to the proper 
condition for making accurate observation of the 
fluorescent screen, as the eye is very slow to 
recover full sensitiveness. 

The experimenter may not get much, if any, 
fluorescence upon first connecting up the tube to 
the coil. There may be two reasons for this: (i) 
that tw'o connecting wires may be in contact 
with each other, and (2) that the anode and 
cathode terminals of the coil m^y not be con¬ 
nected to the proper electrodes of the tube. The 
remedy for either of these troubles is obvious. 

If the experimenter now desires to take a 
radiograph, the current should be shut off from 
the coil until the sensitized plate has been placed 
in position. The tube should be so adjusted that 
the X rays will fall at the place where it is in¬ 
tended to locate the plate. 

The plate may be placed either in an ordinary 
plate-holder, which should be closed in the 
regular manner with a slide (not of metal), or 
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the plate may be wrapped up in a piece of pho¬ 
tographer’s black paper, with sufficient folds to 
exclude light both from the sides and the ends. 
In so arranging the plate, care should always be 
taken that it can be so placed that the film side 
will be uppermost. The reason for this is that 
the nearer the object to be radiographed is to the 
film, the clearer the definition will be. 

The plate as thus arranged may be placed on 
the table with the film uppermost to that point 
of the tube which shows the strongest effects of 
the X rays. 

The object to be radiographed is so arranged 
that it will be at a distance of from, say 4 to 12 
inches away from the tube and as close to the 
plate as possible. The current may be turned 
on and the exposure made. The current should 
never be turned on after this sensitized plate is 
brought near the Crookes tube until the operator 
has the object placed in position and is ready to 
make the exposure. After the exposure has 
been made the plate is developed in the usual 
mauner as if an ordinary photograph had been 
taken upon it. 

No specific time can be laid down as to the 
time of exposure that shall be made. With a 
small coil giving only one inch spark and a 
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focussing tube, a radiograph of a hand will prob¬ 
ably be made in twenty minutes and of coins in a 
purse in nine or ten minutes. As the exciting 
apparatus increases in size and power the time 
of exposure grows less. As, for instance, with a 
coil giving a six inch spark and focussing tube, 
a good radiograph of the hand may be made in 
two to two and a half minutes, while with a coil 
giving a 12 inch spark and a double focussing 
tube a similar picture can be obtained in about a 
minute or perhaps less. 

The time of exposure varies so much with the 
class, quality and power of apparatus used, that 
it is practically impossible to say definitely just 
what exposure shall be given in any specific 
case. This can only be determined in each case 
by the results of previous experiments. 

Sometimes the experimenter may desire to 
stand his plate-holder or protected plate on edge 
to take a radiograph of some object. It should 
be borne in mind that objects may be tied fast to 
the plate-holder by means of thread or twine or 
even fastened thereto with rubber bands, but not 
with rubber tape. These fastenings will not 
show in the radiograph, as the X rays pass en¬ 
tirely through them and leave no shadow of them 
upon the plate. 
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Before dealing with the manipulation of the 
larger sizes of exciting apparatus we shall sug¬ 
gest to the reader more in detail the idea of the 
variable spark gap in the circuit leading from 
the secondary terminals of the induction coil. 
This spark gap is usually arranged for in high 
frequency apparatus and is also frequently used 
in operating static machines. 

In Fig. 33 will be found an illustration of one 



Fig. 33. 

AA, Wires leading to discharge terminals of coil; BB, Wires leading 
to tube. 

practical method of making the variable spark 
gap. It will be seen that there are four stand¬ 
ards arranged in two pairs upon a board. Each 
of these pairs has the ends of the standards bent 
and pointing toward each other, but with a gap 
between them. 
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The standards themselves may be four pieces 
of wire with the bare ends bent over as shown in 
the illustration. The standards should always 
be further apart than the greatest length of the 
spark capable of being given by the coil. The 
board in which the standards are mounted should 
be kept dry, and may be preferably mounted 
upon small blocks of glass, hard rubber, or other 
good insulator. It will be seen that on a stand¬ 
ard at each end is connected a wire leading from 
one of the secondary terminals, and on the other 
two standards are thin wires leading to the Crook.es 
tube. 

The above is a suggestion for a rough-and- 
ready home-made spark gap. There are regular 
discharge stands made for the purpose, much 
more convenient to handle, now made and ob¬ 
tainable from dealers in X ray apparatus. These 
usually consist each of a small wooden stand in 
which is inserted a stout wire surmounted by a 
ball. The wires leading to the Crookes tube 
are fastened to these wires and the length of the 
spark gap can be regulated by moving the 
wooden stand. 

In practice, it may be found unnecessary to have 
the two points in the spark gap separated. If, 
however, the vacuum tube does not appear to be 
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giving its best results, the points of separation in 
the spark gap may be increased, until after 
several trials the best results from the tube are 
obtained. It is not usually necessary to have a 
separation of more than an iuch to an inch and 
a half as the extreme limit. With continual use 
a Crookes tube will rise higher in vacuum, and 
on slight increases of this kind the variation of 
the spark gap will be found very useful and con¬ 
ducive to better results. Vacuum tubes vary 
quite a great deal from each other, even when 
made by the same manufacturer, and each one 
will be found to have its individual peculiarities. 

It has been noticed also, that some tubes will 
vary slightly’ from da}' to day. It has been 
found, however, that this spark gap is very use¬ 
ful in meeting such variations in most cases. 
Of course, if a tube rises so high in vacuum that 
no discharge can be sent through it, there is 
nothing to do but to have it re-exhausted, unless 
it is a tube of the adjustable vacuum kind, in 
which case the vacuum can be lowered in a few 
seconds. 

Returning to the methods of manipulation, 
and taking up exciting apparatus of considerable 
power and capacity we find that the practical 
manner of taking a radiograph or making fluoro- 
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scopic examinations is substantially the same as 
detailed above for small coils. The chief diffi¬ 
culties will be found in the time of exposure 
necessary, the distance of the objects from the 
tube and in the method of making and breaking 
the circuit. 

As we stated above, it is difficult to make 
specific recommendations as to the length of time 
of exposure in taking a radiograph of any object. 
Objects of small size, will, of course, require a 
very much shorter time of exposure than large 
or dense objects, although, in any event, the 
time of exposure increases with the distance of 
the tube from the object. Of the various parts 
of the human body, the hand and the adjacent 
ends of the arm-bones require a comparatively 
short time of exposure. A foot, ankle or other 
parts of the limbs require usually about three 
times as long an exposure for a radiograph of 
equal quality. To obtain pictures of portions of 
the trunk usually takes fully' ten times as much 
exposure as for the hand and, even then, the ap¬ 
paratus must be in first-class working condition 
and an abundance of X rays generated. 

The distance of the object radiographed by 
means of apparatus giving sparks of six inches 
and upwards should be six inches or more from 
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the tube. This, of course, refers to such parts 
as the hand, arm or foot, where the distance of 
the tube may be as great as twelve inches or 
more. In taking radiographs of the limbs it 
would be advisable, generally speaking, to have 
the tube only six or eight inches away to obtain 
a picture with the minimum length of exposure. 
A still shorter exposure can be made of such a 
part if only a very limited portion is desired to 
be shown on the plate by placing the tube two 
or three inches nearer. It should be remembered, 
however, that the greater the distance from the 
tube, the clearer the definition, although the ex¬ 
posure must be longer. 

In taking a radiograph of a portion of the 
trunk, it is not always practicable to have the 
tube a long distance away from the body, as an 
exposure of several hours might, in such a case, 
be necessary. 

In taking radiographs through the human 
trunk or through the thicker parts of the limbs, 
it is usual to shorten the time of exposure by 
placing a fluorescence screen between the object 
and the sensitized plate. The effect of this is to 
place next to the plate a screen which is rendered 
fluorescent by the X rays except in the parts 
where the rays are intercepted by the opaque 
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Fig. 34. 

RADIOGRAPH 

of Hand with Needle in Palm, made by the author with Thomson Double¬ 
focus Tube. 

Time of exposure a minutes ao seconds. 

( Distance from Tube to inches. Tube excited with Thomson Inductorium 

on 5 inch spark 
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body, and the consequence is that the plate is 
affected by the light parts of the screen while 
the opaque parts will appear dark when the plate 
is developed and printed. 

Sometimes it may be desirable to use a flexible 
sensitized photographic film tied over the part to 
be radiographed, as in the case of the hand con¬ 
taining a needle, shown in the illustration, Fig. 
34. This hand was radiographed by the writer. 
The fingers were partially contracted and could 
not be opened, and the flexible film was tied to 
the inner portion of the hand by means of thread 
and a radiograph made by allowing the X rays 
to fall on the back of the hand. 

While with small coils the ordinary form of 
vibrating contact breaker will answer most pur¬ 
poses for amateur experiments, it is advisable to 
use rotary contact breakers on those giving 
sparks of five inches and upwards. The rotary 
contact breaker is much more certain, rapid and 
satisfactory in its action than vibrating contact 
breakers, and it may be considered to be the only 
form desirable for use in practical X ray work. 
Its use is not necessarily confined to coils of a 
large size. It can be used in connection with 
coils giving one inch spark and upwards by dis¬ 
connecting the vibrator parts aud connecting in 
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place of them the rotary circuit breaker. This, 
however, will only commend itself to those who 
desire to go beyond the limit of the range of 
amateur experiments. For such it may be well 
to state that rotary contact breakers can be had 
in the market and are provided with motors that 
are capable of use either with batteries or upon 
electric lighting circuits.* 

It will probably be of interest to the reader to 
anticipate some of the troubles that may possibly 
arise in connection with his work or apparatus. 
It cannot be expected that, with constant use, 
apparatus of this kind will always work smoothly, 
but such troubles are not without their compen¬ 
sation, as it is b}' them that we most frequently 
gather our most valuable information. 

We will suppose, for instance, that the reader 
is making experiments with a small coil having 
the regular form of vibrating contact breaker. 
Some day on connecting his tube he does not 
get the usual results. It is best tlieu to begin 
with the coil, disconnecting the tube for that 
purpose and adjusting the discharge points of 
the secondary terminals to see if the coil is 

• Since the above was written there has been devised and perfected a 
special form of vibrating contact breaker which works as perfectly and 
practically as the rotary contact breaker. 
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producing its usual length of spark and of the 
same quality. 

If the spark is irregular and smaller and 
thinner than it should be, it is possible that 
the trouble may be with the contact points 
upon which the vibrator works. These should 
be bright and clean and make good contact. If 
these are found in good condition, possibly the 
battery may need renewal of solution. If when 
this is tried the coil does not still work well, all 
the connections throughout should be examined 
to see if they are clean and firm, and if it then 
does not work, there is a possibility that the coil 
may have been injured in its insulation by be¬ 
ing pierced with a spark. 

If the coil is found to be all right the connec¬ 
tions with the tube may be renewed and another 
trial made, and if the tube does not work well 
and if all the connections are clean, clear and prop¬ 
erly made, and the tube still does not work well, 
the variable spark gap should be tried with all 
the variations that can be thought of, including 
the sparking of one polarity at a time. If an 
adjustable condenser is being used the various 
combinations of adjustment may be tried to ad¬ 
vantage. Should the trouble appear to be with 
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the tube there may be one of two reasons, 
namely:— 

1. The tube may be cracked or punctured. In 
this case it will be filled with a dark blue or purple 
cloud, or the spark will jump from one electrode to 
another inside of the bulb. Should the tube 
present either of these appearances, it is, beyond 
question, punctured or cracked, and nothing can 
be done with it for production of X rays until it 
has been repaired. If there is a thin, light blur , 
cloudy appearance around the electrodes, that is 
the indication of a low vacuum, especially if a 
slight fluorescence appears on some portion of 
the glass. This may be remedied by running 
the electrical discharges through the tube for 
some time (with spark gap closed) say, five or 
ten minutes, and letting the tube cool off for an 
equal length of time. Several trials of this kind 
should bring the tube up to proper fluorescence 
and put it in condition to produce the X rays. 

2 . The tube may have become too high in 
vacuum. In this case the electrical discharges 
will not pass through the tube; it will remain 
dark and little or no fluorescence of the glass 
will appear. Sometimes, the discharges from 
the coil will cause sparks to pass from terminal 
to terminal outside of the tube when the vacuum 
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is too high. There are two remedies for this, 
unless the tube in question happens to be one 
with an adjustable vacuum, one remedy being to 
gently heat the surface of the tube with a spirit 
lamp or Bunsen burner, and the other is to send 
it to the manufacturer for re-exhaustion. 

If the foregoing does not seem to cover the 
trouble with the tube, it will be best to lay it 
aside for several days or perhaps longer. The 
writer has known Crookes tubes to work badly 
under apparently proper conditions, but after 
being laid aside for a week or ten days to work 
as well as they ever did. 

The above remarks as to troubles that may 
possibly arise with tubes on small apparatus are 
applicable to tubes used on large apparatus. The 
same close search for broken circuits or bad con¬ 
tacts should also be made. If the operator is 
using a large induction coil with rotary contact 
breaker the trouble may be found iu the brushes 
by reason either of their not bearing smoothly 
upon the metallic surfaces, or in the brushes 
having worn down irregularly, or the metallic 
contact surfaces of the contact breaker having 
become very dirty or very much cut up. There 
is also another possible source of trouble which 
may arise from small particles of metal having 
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been carried over the insulating surface of the 
contact breaker, thus destroying the complete¬ 
ness and efficiency of the break. 

It is not intended to discourage the reader by 
these remarks, but to look forward to what may 
possibly happen, but what does not frequently 
occur in actual practice. Generally speaking, it 
is desirable to see that all parts of the apparatus 
are kept clean and free from dust and dirt and 
that all contacts are properly made and kept in 
good condition so that the maximum results may 
be usually obtained. 

Ordinarily, when X ray apparatus is purchased 
from a reputable concern, instructions for setting 
it up and operating it should be furnished, espe¬ 
cially if the apparatus is of an unusual capacity. 
Inasmuch, however, as X ray experiments may 
be made with a class of exciting apparatus that 
has been standard for many years and as a great 
many persons already have apparatus of this 
kind it may be of some assistance to show how 
such apparatus can be connected with the elec¬ 
tric lighting circuit. 

The diagrams Figs. 35 and 36 will show how 
this may be done. It will be noted in Fig. 35 
that one conductor from the mains of the elec¬ 
tric light circuit is connected to one of the primary 
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coil terminals. In a branch from the other main 
is placed a rheostat or a bank of lamps for resist¬ 
ance, the contact breaker being placed between 
the resistance and the other primary terminal. 
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Fig. 35. 
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AA, Main line; BB, Branch line; C, Bank of lamps; D. Rotary 
contact breaker; K, Condenser; FF, Terminals of secondary coil. 


It will be seen that the condenser is in shunt 
around the circuit breaker. 

I11 the diagram, Fig. 36, the same general 
arrangement is shown except that a set of storage 
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batteries is arranged across the circuit. This 
need not be the regular form of storage battery, 
but each cell may consist simply of two lead 
plates immersed in a solution of one part of sul¬ 
phuric acid to ten parts of water. Of course the 
lead plates in each cell should be kept separate 
from each other and all of the cells connected in 
series, as shown in the diagram. 



A A, Main lines; BB, GO, Branch lines; C. Bank of lamps ; D, 
Storage cells; E, Rotary contact breaker; F, Condenser; 11II, Termi¬ 
nals of secondary coil. 

In operating an induction coil upon the electric 
light circuit according to the methods shown by 
the diagrams, the amount of electrical energy 
supplied to the coil may be regulated by the 
rheostat or by the number of lamps allowed to 
burn in the bank of lamps used for resistance. 
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Every lamp connected will of course allow more 
current to flow to the coil. 

In using a new vacuum tube, it is advisable to 
keep down the amount of current flowing through 
the primary coil so as to bring the tube gradually 
up to its full capacity. This is especially the 
case if the type of tube used is not one of the 
focussing kind. Many a tube is spoiled by dis¬ 
charging through it when it is first used the full 
capacity of the coil when excited with the maxi¬ 
mum current upon which it is used. 

Frequently a new Crookes tube will show a 
very light blue cloudiness around the electrodes, 
and this should be worked out gradually by first 
operating the tube only with a small current. 
While it is best to do this either with focussing 
or non-focussing Crookes tubes, it is not so 
necessary with the focus tube. as it is with the 
others. 

The method of taking radiographs or making 
visual examinations with the fluoroscope in con¬ 
nection with high frequency apparatus or with 
Holtz or Wimshurst static machines is practi¬ 
cally the same as when these operations are per¬ 
formed in connection with induction coils. That 
is to say, the tube is placed in the stand, and 
when the X rays are generated examinations 
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may be made with the fluoroscope, or radiographs 
may be taken in the same general manner as 
described above. The remarks already made in 
regard to the time of exposure and the distance 



Fig. 37. 

Crookes tube in adjustable stand. 


of the tube from the object are, in the main, ap¬ 
plicable also when these other types of exciting 
apparatus are used. 

Supplementing what has already been said in 
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regard to distance and time of exposure, we 
desire it to be understood that the examples 
’ given are only intended to be approximate. 
These points can only be definitely settled by 
the operator after several trials. It is impossible 
to specify the exact time and distance requisite 
in any particular case unless the density of the 
object, and the degree of perfection of apparatus 
and the strength and abundance of the X rays 
are known. It will be apparent, therefore, that 
the above remarks on these points are intended 
merely as a sort of starting-point and some de¬ 
gree of guidance for the operator. A very short 
experience and practical use of X ray apparatus 
will serve as guide in determining the condi¬ 
tions necessary to obtain the best effects. 

It is scarcely possible to give any specific 
directions as to the care and handling of static 
machines and high frequency apparatus, as they 
differ in their arrangement and construction as 
made by the various manufacturers. All repu¬ 
table makers furnish with their machines the 
necessary instructions for their proper care and 
operation, and, as these are founded upon expe¬ 
rience with their own apparatus, the purchaser 
will usually be able to obtain good results by the 
exercise of intelligent care and attention. 
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We believe that the amateur experimenter will 
have little trouble in obtaining satisfactory radi¬ 
ographs and fluoroscopic work with any gdod 
type of exciting apparatus upon following the 
hints contained in this chapter. 
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CHAPTER XIII. 

PRACTICAL SUGGESTIONS. 

The readers of this book will probably be of 
two classes, namely, those who are merely seek¬ 
ing for general information on the subject of X 
rays, and those who are desirous of either exper¬ 
imenting, investigating or making practical use 
of the results. The contents of this chapter are 
intended to be of some practical use to the latter 
of these two classes of persons. 

Beginning with the amateur experimenter who 
may already possess some one or more of the 
small types of apparatus that can be used in these 
investigations, let us see how far he may be able 
to go. There are many thousands of amateur 
experimenters who already possess induction 
coils and static machines that are capable of 
furnishing sparks of at least one inch in length. 
From the items that have appeared in the news¬ 
papers from time to time it might be thought 
that such modest apparatus would be of insuffi- 
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cient power to produce any satisfactory results 
in experiments with the X rays. It is our priv¬ 
ilege, however, to be able to offer more encour¬ 
agement to the possessors of apparatus of this 
kind. 

While it is, as a matter of fact, possible to ob¬ 
tain some results with exciting apparatus giving 
less than one inch spark, the use of such small 
apparatus cannot be confidently recommended to 
the experimenter. The possessor of an induc¬ 
tion coil or static machine, either Holtz or Wims- 
hurst, giving sparks of one inch and upwards, 
can, however, make many interesting investiga¬ 
tions and experiments therewith in connection 
with a small single focus tube. 

Should the reader desire to make these ex¬ 
periments with an induction coil giving a one- 
inch spark, it is suggested that either one or two 
cells of storage battery or of a good primary bat¬ 
tery, such as the Grenet, Bunsen, Fuller or 
Grove, or four cells of Edison-Lalande battery, 
be used to actuate the induction coil. The L,e- 
clanch£ cell is scarcely suitable for use with an 
induction coil for X ray work. Gravity cells 
may be employed, but in this case it would be 
necessary to connect from six to twelve of them 
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in two multiple series of three each for an in¬ 
duction coil of this size. 

A single focus tube is by all means the best 
type of Crookes tube to be used in connection 
with a small induction coil or static machine, as 
the stream of cathodic rays cau be concentrated 
and brought to a focus in the tube, and, proceed¬ 
ing in straight lines from the point of focus, will 
ensure sharply defined outlines of the opaque 
objects examined under the fluoroscope or laid 
upon a sensitized photographic plate. A spe¬ 
cially designed single focus tube for small coils 
is made by some of the manufacturers and can 
readily be obtained at a moderate price. 

With a small induction coil or static machine 
of the kind above indicated and one of these 
single focus tubes, together with a fluoroscope 
or fluorescence screen and some ordinary photo¬ 
graphic plates, the experimenter is equipped for 
making observations and radiographs by means 
of the X rays. With such a set of apparatus, 
the whole cost of which is quite modest, very 
fair radiographs of small objects can be made and 
fairly good results can be obtained with the 
fluoroscope. 

It will be found that with apparatus of this 
kind, radiographs of objects can be made through 
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several thicknesses of wood, or heavy millboard. 
Of course, the time of exposure would necessarily 
be a little longer than if a larger coil or static 
machine were used. 

It will be quite apparent, therefore, that if an 
induction coil giving an inch spark can be suc¬ 
cessfully used, coils giving a greater length of 
spark may naturally be expected to produce cor¬ 
respondingly better results. There are very 
many persons possessing induction coils of what 
may be stated as of medium capacity, such as 
for instance those giving in the neighborhood of 
two or three inch sparks, who are still uncertain 
whether or not they can make experiments with 
X rays by means of these coils. 

It is quite important in such work to use a 
battery which has a good output in amperes. 
The storage battery is an ideal one in this respect, 
but these are not always convenient on account 
of the necessity of recharging them from some 
source of direct current. Next in desirability is 
the primary battery known as the Edison-Lalande 
cell, which has a very large ampere capacity and 
almost no polarization when it is not in use. 
The electro-motive force of this cell is compara¬ 
tively low, however, being only about seven- 
tenths of a volt per cell, while the storage bat- 
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terj’, the Grenet, Bunsen, Grove and Fuller cells 
give in the neighborhood of two volts per cell. 
Although the use of the Edison-Lalande cell 
would necessitate the employment of a larger 
number, it is certainly the choice as between the 
various kinds of primary batteries for the class 
of work under consideration. 

It will generally be found sufficient for induc¬ 
tion coils giving sparks of from one to two inches 
to connect two cells of storage battery or six 
cells of the Edison-Lalande battery to obtaiu the 
proper working capacity of the coil. If any of 
the other types of primary battery are used, it 
depends on the size of the cell as to how many 
would be required to get the same effect. A sin¬ 
gle cell Grenet, Bunsen, Grove or Fuller Battery 
of the size contained in a one-gallon jar would 
give practically as good results as one medium 
size cell of storage battery, but if smaller cups 
of primary battery were used it would be advis¬ 
able for the experimenter to have more than one 
set of cells on hand so that two or more can be 
connected in multiple to obtain the aggregate 
amperes of the cells so connected. For an induc¬ 
tion coil gi\ing three or four iucli sparks, it 
would be advisable to double the battery capac¬ 
ity which we have just now stated for the small 
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coil, or, at any rate, to have them connected ready 
to be thrown in circuit if necessary. 

The fortunate possessor of a static machine is 
not troubled with the questions of battery, as the 
source of the electricity is then within the ma¬ 
chine itself and brought up to its maximum by 
the revolution of the plates. The proper excita¬ 
tion of the small focus tube with a moderate size 
static machine is a very simple operation as there 
are no batteries to be cared for. 

All static machines are alike in this respect, 
namely, that they contain within themselves the 
source of their own current, and whether the 
machine be large or small, it only depends upon » 
the operator to provide for some means of revolv¬ 
ing the plates. In the larger sizes of static 
machines, a small motor of some kind is an ex¬ 
ceedingly desirable adjunct, as the plates are re¬ 
volved thereby with greater regularity and less 
labor than they can possibly be operated by 
hand. 

So far as the results are concerned, as between 
static machines and apparatus of the induction 
coil type, it is doubtful whether there is any 
choice for one who is providing himself with a 
set of apparatus for X ray work. Equally good 
results can be obtained, under proper conditions, 
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with either class of apparatus of about the same 
degree of power in spark discharge capacity. 
The choice of the type of apparatus is very 
largely a question of individual preference, hav¬ 
ing due regard to the conditions under which 
the buyer expects to operate it. 

Taking up for consideration the necessities of 
those who desire to make more extensive and 
elaborate investigations of the X ray phenomena 
and to make practical use thereof, we find that 
induction coils of larger sparking capacity will 
be required if that is the class of apparatus de¬ 
cided upon. A good size of coil for such pur¬ 
poses is one that will give about five or six inch 
sparks of good quality, in fact as we have before 
stated, a fat, heavy spark is far more desirable 
for this work than a long, thin, lean spark, al¬ 
though some results can be obtained from a spark 
of the latter quality. For the use of the physi¬ 
cian or surgeon, an induction coil or apparatus 
giving about this length of spark will be found 
to be most generally useful for nearly all pur¬ 
poses, especially if a Crookes tube of good design 
and high efficiency be used in connection there¬ 
with. 

We are again confronted here, however, with 
the question of individual preference, governed 
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by the existing conditions surrounding the con¬ 
templating purchaser of apparatus. As stated 
above, an exciting apparatus having a spark of 
about five or six inches is sufficient for almost all 
kinds of X ray work. There are several types 
of exciting apparatus obtainable giving this size 
of spark. One is the Induction Coil, another is 
the vStatic Machine, and a third is the High Fre¬ 
quency apparatus for use 011 an alternating cur¬ 
rent. 

To operate the apparatus it is necessary, in 
the case of induction coils, to have either bat¬ 
teries or current from an electric light circuit 
supplying direct current. The static machine 
can be operated either by hand or a small motor, 
deriving its power either from electricity, gas or 
water, while the high frequency, or transformer, 
apparatus can be operated only from an alternat¬ 
ing current circuit. 

Assuming that the spark length of each of the 
above named three classes of apparatus is about 
equal, it should be noted that the high frequency 
apparatus is the most powerful of either of these 
three types. If, therefore, a physician or other 
person contemplating the purchase of apparatus 
is so situated as to be convenient to an alternat¬ 
ing current circuit, the writer recommends the 



The A B C of the X Rays . 177 

adoption of exciting apparatus of the trans¬ 
former type. 

It is highly efficient for the purpose, requires 
but few accessories and may be connected direct 
to the circuit, thus avoiding the use of batteries. 

Should there be no alternating current circuit 
available, the choice will necessarily be between 
an induction coil and a static machine. We 
have already pointed out that the former can be 
operated either directly from an electric light 
circuit, or with a few cells of storage battery, or 
a combination of both, while a static machine 
may be operated either by hand or by means of a 
small motor. When either type of apparatus is 
once set up and ready for operation there is but 
little difference in the amount of manipulation 
required to operate either one of them. Of the 
tVvo the static machine requires, perhaps, the least 
number of accessories for its operation and pro¬ 
duces very sharply defined radiographs. The 
induction coil, on the other hand, is generally 
regarded as being more flexible in the variations 
which can be obtained from it, and it is, if any¬ 
thing, less delicate in construction and arrange¬ 
ment and perhaps is an apparatus that will stand 
more years of constant usage. 

As we have stated above, it is, however, largely 

u 
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a matter of individual preference, and if the 
reader should choose either type of apparatus of 
the capacity in question and purchase it from a 
reliable manufacturer, he may rely on being 
able to produce satisfactory results if he operates 
it with judgment and discretion. 

If it is desired to do the very highest kinds of 
X ray work, it may be advisable at the outset 
to invest in a larger induction coil or static 
machine. These are made commercially to give 
from 8 to 12 inch sparks, and may be operated 
in the same way as the smaller ones, but requir¬ 
ing increased power, of course. Apparatus of 
still larger sparking capacity can also be ob¬ 
tained, but thus far it has not been necessary to . 
employ any giving sparks of greater than 12 
inches in length for the highest X ray effects. 
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CHAPTER XIV. 

PHOTOGRAPHIC PLATES AND DEVELOPERS. 

% 

The art of photography is so well understood 
in these days that it seems almost superfluous to 
offer any suggestions on this line. As experi¬ 
ments with X rays will, however, in many eases, 
be made by those who have had no experience 
whatever in the art of photography, we shall 
venture to offer a few suggestions to the reader 
who may never have handled or developed a 
photographic plate. 

To take a radiograph by means of the X rays, 
a sensitized photographic plate is, of course, a 
necessity. These are obtainable in almost any 
city or town. The first necessity is to have a 
dark room and the next a ruby light. Lanterns 
with ruby glass panes can be bought at any 
photographic supply store. An undeveloped 
photographic plate should never be exposed to 
any but a ruby light. 

Let us suppose that the experimenter has pro- 
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vided himself with a package of plates and a ruby 
light. He should go into a perfectly dark room, 
light the lantern and close its opening. The 
box of plates may then be opened. A plate is 
taken out and should be either placed in a 
regular plate-holder, or wrapped up in photo¬ 
grapher’s black paper, or placed in a cardboard 
box. 

A photographic plate has upon one side of it 
a hard, white, sensitized gelatine film. The 
film side can always be ascertained by holding 
the plate sideways towards the red light. The 
film side is dull while the other side of the plate, 
being plain glass, has a bright and shining ap¬ 
pearance. If still in doubt, the film side can be 
detected by moistening a finger and touching one 
corner of the plate. If the film is on that side, 
it will feel sticky. 

In placing a plate in the holder or any other 
covering, great care should be taken that the 
film side is uppermost, as it is desirable to have 
the film as near as possible to the object to be radio¬ 
graphed. The box of plates should be closed 
again and the operator is ready to take the radio¬ 
graph. 

If the plate is placed in a cardboard box, the 
box should be filled up with several papers or a 
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few corks so as to insure the film being near the 
upper surface of the box. 

It is not necessary to open the plate-holder or 
other covering of the plate to make the exposure, 
as it can be made through the cover of the plate- 
holder or through the envelope covering the plate. 
In purchasing a plate-holder one should be 
selected with a sliding cover that is not made of 
metal. 

The exposure having been made, the next 
thing in order is to develop the plate. To do 
this and fix the image, two things are necessary : 
one a developing solution and the other a solu¬ 
tion of hyposulphite of soda. The latter solution 
is for the purpose of fixing the image upon the 
plate after development. 

Two trays to hold the solutions are necessary, 
one for the developer and one for the hyposul¬ 
phite of soda. Neither of these trays should ever 
be used for any other solution than the kind first 
put in it. Single solution developers can be pur¬ 
chased of all dealers in photographic materials, 
who also sell the hyposulphite of soda. The 
latter article is in a crystal, and must be dis¬ 
solved in water, according to the formula which 
will be found enclosed in any box of plates. 

It will be seen, therefore, that only two bot- 
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ties will be necessary, one a developing solution 
and the other a solution of hyposulphite of soda. 
We will now suppose that the operator is ready 
to develop the picture. 

A small portion of the developing solution is 
mixed with cold water, according to the direc¬ 
tions usually found on the bottle. This diluted 
solution is poured into a tray and the plate 
placed in it ,/lm side up . This is all done in the 
ruby light, of course. The tray is gently rocked 
from side to side for a few minutes and the image 
will slowly appear. The plate should be kept in 
the solution until it (the plate) has become quite 
dark, and until the image has apparently almost 
disappeared. It should then be taken out and 
washed in clean water and then put into the 
other tray containing the solution of hyposul¬ 
phite of soda. 

At this time the plate, at the back, is of a light 
color, almost the same as it originally had, but 
after being in the solution of hyposulphite of soda 
for five or ten minutes this will disappear and the 
plate will look black. The picture is then de¬ 
veloped and fixed, and may be taken out into the 
light, but before being set up to dry should be 
washed for about half an hour in running water, 
or if that is not available it should be washed in 
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clean cold water for about the same length of 
time, the water being changed very frequently. 
Cold water should be used throughout. 

The operation is less formidable than it might 
appear from reading the above. After a few 
pictures have been taken it will be found that a 
radiograph can lx? made, developed and fixed in 
fifteen or twenty minutes. If the reader has not 
had any previous photographic experience, he is 
recommended not to try an important picture as 
his first radiograph, but to experiment a little 
before proceeding to that class of work. It is 
exceedingly simple primarily, but, of course, 
pictures of a high degree of excellence are only 
obtained by experience. 

The best kind of photographic plates for X 
ray work are those which have a heavy coating 
of film. These are specially made for this work 
by some of the well known manufacturers. Any 
good developer may lx? used, but for general 
work, and especially for amateurs, “Metol ” devel¬ 
oper is strongly recommended and has been used 
by the writer with considerable success. The 
developer put up in dry form by J. Carbutt of 
Philadelphia, and know as the “J. C. Tabloids,” 
has also been much recommended by many 
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persons who have made large numbers of radio¬ 
graphs. 

For the convenience of the reader it is also 
suggested that the same concern furnishes 
specially prepared photographic plates for X ray 
work, each plate wrapped separately and sealed 
in black paper. These are known as Carbutts’ 
X ray plates and may be obtained from regular 
dealers. 
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Roentgen Ray 
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-of All Kinds 

FOR PROFESSIONALS 
AND AMATEURS 


i Ruhmkorf! Coils 

(Oil Immersion Type) 

2.—High Frequency Sets 

3.—Modem Holtz Machines 

4.—Crookes Tubes 

a. Regular 

b. Single Focus, Adjustable Vacuum 

c. Double Focus, with Adjustable Vacuum 
(Thomson Universal) 

5.—Fluoroscopes 

6.—Fluorescent Screens 

7.—Calcium Tungstate 

Complete Outfits for X Ray Work 

Our RulmiknrIT Coils of the larger size are of the Oil 
Immersion Type, tints insuring the highest degree of 
Insulation. .* 
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Purposes 
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Electrical 
Company 
in the World 
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Complete 

Electrical 

Equipments 


Sales Offices in all large Cities in the United States. 
Foreign Department, 44 BROAD STREET, NEW YORK. 
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New Processes 
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and Specifications of 
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Carbutt 

X Ray Plates 

.— -—Celluloid Films. 

INDIVIDUALLY 

WRAPPED 

In light proof wrappers, so 
that they may lie used un¬ 
der the X Rays without 
any further preparation. 
The composition of the 
Emulsion is such that the 
X Rays are largely ab¬ 
sorbed x and allowsof shorter 
exposure with the produc¬ 
tion of more detail in the 
Kadiograph Negative than 
can he obtained on ordin¬ 
ary Prv Plates. 


1 OR DEVELOPER USE 

J. C. Tabloids 

a convenient and energetic Develojier, socially adapted to 
developing X Ray Plates. Price 75 cents per box. 

'• The last lot of X Ray 1*1 a ten Ut.it l received front you is exceedingly good. It 
seems to me that you have made name Improvements in them since we received the 
earlier lot." 

\VM. II. Mf-ahowcroft, Author "A- B. C. of the X Rays" and "A. B. C. of Electricity.” 
Send for Circulars and Price List. 

JOHN CARBUTT, 

K'ytane Pry I’Utc end f ilm Works. WayilC Philadelphia. 
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The American X-Ray Journal. 

Devoted to Practical X-Ray Work and Allied Arts and Sciences. 

VOL. 5 . ST. LOUIS, JULY, 1899 - NO. 1 - 


ROENTGEN LIGHT NOTES. 

by william roi i.ins. 

NOTE XLV—SUPPLEMENT TO NOTE XLI 

In the accompanying Fig. 4a is shown 
a form of internal diaphragm tube men¬ 
tioned in Note xli. For most medical 
work the best definition is of less im¬ 
portance than the amount of light, but 


flections from reaching it, we make a 
step toward better results. The ap¬ 
pearance of the tube when excited is 
shown in Fig. 43. The second light 
ring is produced by the forces which 
come through the opening in the dia¬ 
phragm. The wide dark ring is the 
shadow of the diaphragm, as everything 
beyond this central light circle is cut off 
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Fir . 42. 'Roentgen Light Notes."—Internal Diaphragm Tume. 


•here are structures like the teeth and 
ooaes where it is valuable. By com- 
■*“'*« the internal diaphragm with the 
tbwk glass diaphragm, shown in Fig. 34 
• -wj in section m Fig. 4a, we much im- 
>*•** «*• dedi t ion, and if, m addition, 
•* be photographed by 

a perforated screen of noo-radiable mi 
** to prmot diffused light and re- 


by the external diaphragm; practically 
all the waves which sre used come 
through the central opening in the inter¬ 
nal diaphragm, so that the utilized radi¬ 
ant area it always small. 

NOTE X LV|— TMK ANOUK RUSH. 

In Note xx the anode rush wai men¬ 
tioned and its effects on the target figur¬ 
ed in Note eel Here it a figure of the 
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THE A HEM/C AH X MAY JC ^'AYAL. 


it pfMhM* <M Ik* f>— *»« * 
lb* luU Ft| 44 m I **•■» • fd*- 

tograph fj< • hollow »arg« uuiirwaiani 
lar r«(«n*rii>M Dtba whach m* h*** 
•*cil*d teo liaun a i d n a i 
None* lk« ua'fal dark kg »r« lra« ha 
vtf truly r,l which braoenorf 
lightning arc (/*«• of Tbwjr 

ar« light on a dark ground. Is add. 
lion to thia caairal hear* aba s rvs sahwrs, 
ona on aach aid#, ala® with ’ raac - -*g 
fig urn* If I ha tub* could ba t irw*d 
ona fourth on ila tong aaia tha dark can 
tral dapoait would ba loo ad at about tha 
placa whara tha aoorla n<»h would atr «* 
tha glaaa if it waa given off parpandicu 
Inly to tha aurfaca of tha target Th>» 


tube having been run for investigation 
has been purposely kept in harmony 
with the generator. In Fig. 45 is shown 
a tube, which has been purposely run 
out of harmony to show discord as a 
visible metallic deposit on the glass, to 
illustrate the importance of having 
things in tune if we wish to economize 
power. Here the Crookes stream was 
kept flashing and spattering. By using 
a powerful generator, carefully focusing 
the Crookes stream on the target and 
uaing a very light gas for the vacuum, 
I have seen one form of the anode rush. 
The platinum target must be very thick 
or it will be perforated in a moment, 
because the sudden stopping of the 



left the surface 


urri Miaut 

Whre we at the 

heart or . »g» 4 M a tom 
loct to Sear what tfeev are 
Htnaf to *• sad to be able 
to iraw what re iboea >0 

here figured ewabfea 
this to be done As vh< wa 
m Fig 46. this constats of 
a frame to which ooe or 
flexible tubes are at 
tached. terminating in the 
ear pieces of a stetho¬ 
scope The frame makes 
the rim of the sound chamber, the 
bottom of which is a sheet of some 
trsosradtable material, with a hole in it, 
through which comes the sound. This 
sheet can be quickly changed for an¬ 
other, with a hole in a different place. 
As here shown it is approximately right 
for some heart sounds, when this organ 
is clearly outlined on the luminescent 
screen together with the diaphragm. 
The other side of the sound chamber is 
formed by the luminescent screen. In 
front of this is a sheet of celluloid or 
glass to protect the screen and over it a 
sheet of tracing cloth. This is the ar¬ 
rangement developed by Dr. F. H. 
Williams for making permanent records 
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oI his chest esses, by marking two fixed the instrument, shown in Fig. 46, he 
points on the tracing cloth and then can both see and hear it. 
sketching in outlines of dull or light A nervous patient, whose organs were 
areas. All parts of the apparatus are sound, would sometimes be much com- 



I'n;. 44 —Showing Axoi'g Kush. 


held together by the clamps. To show 
the position of the hole in the back of 
the sound chamber, a curved piece of 
non-radiable material is held by a spring 
damp to the edge. This also serves as 
a reflector for sound waves. Fig. 47 
shows the arrangement in use. As the 
room must be dark the photogtaph was 
made by flash-light. The same plan 
can be applied to a cryptoscope when we 
do not wish to make graphic records, in 
which case the examinations are made 
n a light room The size of the screen 
-ere fig ired is 12 by 14 inches. It is of 
rhe Kmra.de non phosphorescent type 
m order to get clear outlines of the 
beating heart. For women a smaller 
instrument can be used with advantage 
on account of the bust development, it 
'<en»f important to get the screen at 
sear rhe heart as possible so that its 
•hadow may sot be too large 

strut— ow utisr, set* miaiisi; 
rom wgarr ax at. 

fty pi.eg a mirror in proper relation 
to . Iwmtowarenf screen, ss shown in 

r* a*, a wen t— see hte own heart 
***** 'o*no*n«ng m mrftor with 



forted by being shown through his own 
•yes that all was well In using this in 
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•trument the room should be mad' 
dark. I have in use another instrument 
in which both screen and mirror are e" 
closed in a case through which is a small 
opening for the patient's eyes. With 
this the examination can be made ir a 
room with a light. It is, however, some¬ 
what more clumsy than the one selected 
for illustration. 

NOTE XLIX — THE CIWM.E. 

In Thompson’s interesting book, 
“Light, Visible and Invisible,” on page 
265, he shows a figure of a Roentgen 
light tube which I here reproduce. He 


t-RAY JOURNAL . 

Notice also that the illuminated front 
area is not right up to tbe plane of the 
anticathode but in front of it. More¬ 
over, if we make the target cup-shaped 
with its concavity toward the cathode 
the dark girdle w.ll extend forward, 
being wider This appearance is well 
shown in Fig. 50. As we increase the 
depth of the concavity in the target the 
front illuminated area is pushed more 
forward. Under some conditions we 
can, on the contrary, make this girdle 
very narrow by using a fiat target, a 
high vacuum and electro-mo’ive force. 


SECTION 


iclo«coi 



I 






Fic 46. —The Seehear. 


says, “as shown in F.g. 142 the rays 
are emitted copiously right up to the 
edge of the plane of the anticathode.” 
I do not criticise this statement, but 
illustrate some phenomena for the con¬ 
solation of those who accept it. In 
4 ^ » tube is shown in an excited 
state, which was figured and described 
1* Mote avi. Notice that what is usu¬ 
ally called “the line of demarkation” is 
aot a hM between light and dark, hut it 
a J .a'« gi/dte about one fourth of an 
•eh wide, separating a brightly illu 
t .neted Ifaai a lea* illuminated area 


As the illustrations to these last few 
notes are not all from photographs, al¬ 
lowance should be made for the per¬ 
sonal element, though the artist tried to 
draw what he saw. In Fig. 44, which is 
a photograph obtained after many strug¬ 
gles, the light branching lines did not 
show well on the half tones made. They 
were, therefore, retouched under a mic¬ 
roscope in order to make them look as 
10 nature. They are now a little too 
pronounced, though substantially cor¬ 
rect. There are many appearances in 
vacuum tubes which I should be glad to 
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describe it it were not practically im¬ 
possible to photograph them. Perhaps, 
alter more trials, a way may be found. 
For example, many attempts have been 
made to photograph what I call the 


1 


that such a thing is being commercially 
produced, I consider it desirable to illus¬ 
trate it in practical form, for if one does 
not care to use the cooled target tube 
shown in Note i, December i, 1897, he 
will constantly be embarrassed 
by having his tube ruined by 
perforation of the target soon 
after it gets in primec ondition. 
There is such a terrible heat 
from the impact of the stream of 
Crookes radiant matter that no 
known substance can endure un¬ 
less it is cooled. Platinum melts 
like ice in the sun when any 
considerable amperage is used. 
Increasing the thickness of the 
metal retards the inevitable, but 
a simpler way is to make the 
target revolve, thus bringing 
fresh surfaces to receive the 
cathode stream. In Fig. 3? I 

^ show such a tube in its simplest 

Ft«.. ^7 -—Showinc Seehear in Use bv Physician. , , 

form, though here the revolv- 



corona of the ube, an appearance shown 
in the half-tone No. 51. ’ But the ap¬ 
pearances change so rapidly that the 
short exposure required does not give 
iight enough to impress the plate. As 
it may be a long time before a 
photograph can be made of this 
I publish the cut from the wash 
drawing to call the attention of 
others to the matter, which is of 
considerable interest from a theo¬ 
retical point of view. This is also 
true of the appearance I call the 
gird.e, which will be discussed 
more fully when I can get good 
photographs of it, so that the 
fdvr ^'//bi of my theories can 
•«* be disputed, or be said to 
depend upon imaginary appear- 
P.ltdritml Rfiuv>, Feb. 

t<—ar/TAtv TAR'.trs, 

Im W ore >., January y | fJ<| 

- I a revotewg target tub* for ex- 
1 As f not aware 


tng is not automatic. Fig. 53 gives the 
target full size. Fig. 142 s-hould have 
been published with Note xlix, but 
owing to carelessness in forwarding, it 
was received too late ; I therefore write 



Flo. 48. — Showing Seehear in Use. 

this note sooner than was intended to 
give it place. 

Kotr. Ml—‘LIGHT gases, 

There are present in the air gases in 
comparison with which hydrogen is 
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heavy. A scientific man would not 
make this statement on the evidence 1 
possess, but as such things are with me 
only what a poet has called “considera¬ 
tions by the way," I do not hositate. 

Since Roentgen’s discovery was an¬ 
nounced I have had tubes under obser- 



Ftu. 49.—Showing ••Girdle." 

vation for a great number of hours, 
because having constructed an apparatus 
which runs continuously without either 
noise or attention for any length of time, 
I have usually had a tube excited all 
day for many days in succession, in or¬ 
der that I might, during the 
intervals of work, glance at 
it to see if there was any¬ 
thing new to think about. 

As a result I imagine there 
is a period of maximum effi¬ 
ciency to which an ordinary 
robe never after attains until 
it is again opened to the air 
and rep-imped When the 
vacuum gets too high it is 
a simple matter to lower it 
with e.ther my oxygen or 
hydrogen regenerators so 
".ar fhe r-ibe may he run in- 

-a y without r«pumping, but we do 
so* restore the pristine brilliancy which 
row-, as Owiar would say -“with the 
* yesterday " f exp4am this per 
,rr »n»ng by saying fh*ra ara 
t*w« sf extreme hghtnens. | 


am aware that Crookes considers Brush's 
etherion to be only water vapor, but 
perhaps this may only show either 
“what need there is to be reserved in 
speech," or how desirable it is to study 
water vapor. I believe that some metals 
—aluminum, for example—contain these 
new gases, and that the initial 
maximum radiance is due to 
them. Such light gase; would be 
projected in the Crookes stream 
with enormous velocity against 
the target and raised to a high 
temperature by the shock, gen¬ 
erating waves of short length. 
Having this in mind, I construct¬ 
ed a tube on the principle of my 
intermolecular hydrogen regu¬ 
lator, the regenerator being of 
aluminum. I also made a tube 
with a hollow aluminum cathode, 
as mentioned in Note vi, Dtcem- 
b:r, 1897, the theory being that, as 
the aluminum was in contact with the 
air on one side, the gases might be 
caused to pass through to supply the 
loss. I shall some time have more to 
say about this. In the meantime, 



Fig. jo, — Showing “(iikdlc." 

•ome one with abundant lime may 
possibly b«* interested to work on it. 
Some statements in ihia note may ap¬ 
pear mconaiatent with what waa aaid in 
Note a a vi, but they are not so ninth to 
as they seem, end if they were, what 
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matter? Ha* not Emerson said, “Con- 
• latency is a vice of small minds?" 

NOTE Ull. 

ON THE EQUIVALENT AIR CAP. 

In Note xxxv it was said that it was 
unsafe to record the length of the 
equivalent air spark as a measure of the 
degree of the vacuum in a tube, that 



NOTE LIV — MULTIPLE PHOTOGRAPHY. 

In this journal for July i, 1896, I 
described what I thought was a new 
principle in radiography, consisting in 
taking several photographs at one ex¬ 
posure. I have since learned that Prof. 
E. Thomson was the discoverer of this 
plan. However, as I do not see his 
method in use, I venture 
to call renewed attention to 
it, for Professor Thomson 


rocuft 



Fig. 51.—Showing the - Corona." 


Fig. 53.— Full Sue View 
of Revolving Target. 


other data should be given. Recently in 
attempting to make a generalization 
from my experience with vacuums I 
found ray early observations useless, 
because I had relied on this ancient and 
comparatively useless measure. I there- 


is so occupied with other things that he 
probably would never take the time to 
mention it again. What a surgeon 
wants, when he sends a patient to the 
Roentgen laboratory of his hospital, is 
to have a picture of the injury delivered 



fore point out some things which should 
’•* considered with it to make the 
records of value: The distance be- 
*»«eu the terminals; the form, ares, 
•anre and temperature of the terminals; 
rhe shape of the tube , the kind of gas ; 
•ru» length of time the lube has been 
'**»d the vottag* and amperage of the 
- .vreer rhe kind of generator, mclud 
mf rtw. »./> aed rapidity of the 


to him in a few minutes, so that he can 
at once use it in his diagnosis. When 
he finds he must wait some hours, or s 
day or two, he instinctively avoids the 
method, his time being too valuable to 
lose. Professor Thomson's method 
enables him to get not one, hut a num- 
lier of positives in a few minutes, one 
of which will slmoet surely be better 
than would be the single plate taken in 
the uaual wey. The method ronsieta in 
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placing half a dozen sheets of bromide 
paper in a pile, and on top the part to be 
photographed. On developing all the 
prints together in one dish at the same 
• •me, six positives are obtained instead 
of one negative, and, by flooding these 
with alcohol, they can be dried at once. 

NOTE LV — CONCAVE ANODES. 

There is nothing new in the idea of 
concave anodes, several experimenters 
having used them, notably Dr. Gird- 
wood, of Montreal, but I have never 
seen any statements of the reasons why 
this form was tried. I mention one or 
two appearancesconnected with it which 
may be of interest. First, as shown in 
Note xlix, the girdle is broader and 
further forward than with the flat anode 
Second, instead of the corona, as shown 



Ftc. 142. 


From Thomson's "Lizhl. Visiblo sod Invislblo.*’ 

in Fig. 51, Note xlix, there is a brilliant 
sun of smaller size than the anode and 
situated on the wall of the tube where 
the particles would strike, if they went 
off normal, to the surface of the anode. 
This sun is surrounded by a halo. 
Third, there is less discharge from the 
back of the anode. Therefore as the 
tendency in a vacuum tube is for the 
particles to collect at the anode end of 
the tube, giving rise to uneven pressure, 
thu form of anoJe has the advantage of 
sending most of the anode rush toward 
rhe cathode end, thereby, perhaps, help- 
»*g to equalize the pressure and being 
compacted it should interfere some* 
■rna* leas with the Crookes stream. 
fle«ag as fimpie to make a concave 
aooda rorate as though it were flat, it 
•••4 set kars out toy faetar. - /u,, r,, 


A STEP IIS THE DIRECTION OF SU¬ 
PERLATIVE RADIANCE. 


•Y t>« ALCX L. MODGDON 
Profeivor of N*r*o«* Dik«m. aid Oiiwmi of itt 
Mind. Mar, land Me Itcal Collafi. Na«ralo(!*t to 
Tbe Ho ao for tbo Aged 


Ever since the intelligence of the 
most wonderful discovery of the age 
was flashed across the wires, January 7, 
1H96, stating that Professor W. Conrad 
Roentgen of the University of Wurtz- 
burg had caused the forces of nature to 
give birth to a new form of light, investi¬ 
gators have ever been striving to in¬ 
crease the powers of penetration and 
brilliancy of this very beautiful type of ra¬ 
diant matter. Now, what are the condi¬ 
tions favoring increased or diminished ra¬ 
diance? We know the higher the vacuum 
that the electric spark will pass through, 
the greater the resulting radiance and 
as a matter of convenience I will speak 
of low resistance vacuums and high 
resistance vacuums, when dwelling on 
this subject, although after the spark 
has once passed through the vacuums it 
forms a very interesting subject upon 
which to reflect as to how exactly svhat 
does take place within the x-ray tube. 

It seems hard to believe that a 
purely atmospheric vacuum can be di¬ 
minished or increased by an electric 
spark passing through it, from either of 
two directions. The condition known 
as a low resistance vacuum is supposed 
to be benefitted by connecting the re¬ 
flector end of the tube with the catho¬ 
dal discharge or doing what is known 
as running the tube backward. To 
overcome a very high resistance vacuum 
(and the higher the resistance vacuum 
overcome, the more rapid will be the 
penetration) various methods have been 
proposed. Monell of Brooklyn trans¬ 
fers the current by making a warm 
bridge with his hand, others may heat 
the lube slightly by means of an alcohol 
lamp, whilst Graves of Si. Loins, dur¬ 
ing experimenting with tubes of such 
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high vacuum that no discharge what¬ 
soever would pass through them, acci¬ 
dentally dropped a piece of tin foil 
from his hands on the tube and immedi¬ 
ately noticed luminosity in the tube 
which had been brought through use 
to such a high resistance vacuum that 
no electrical discharges would pass 
through it after which he formed bridges 
out of foil with which to increase radi¬ 
ance. This device had been previously 
resorted to by several operators, Monell 
in particular. 

In doing my work I prefer to use a 
static machine as it has an enormous 
voltage and very little amperage. I 
believing that the voltage is of great 
value, and the current of decidedly 
minor importance ; opinions may differ, 
however, as to this and there may be 
many warm advocates of the coil. I 
use * Toepler machine, and believe it 
adapted to the work as well as any ma¬ 
chine on the market. 

The electricity generated by the static 
machines being of such high voltage 
that it mounts up into the hundreds of 
thousands of volts, is of a very diffus : - 
ble character, its nature being to dis¬ 
seminate itself through various media 
and would seem to ground itself through 
these media. I have even received small 
sparks from the pulley wheel of the 
machine, and consequently if insulating 
methods are defective, it would tend to 
leak off into the atmosphere rather than 
pass through a Crooks tube, having a 
very high resistance vacuum. Natural¬ 
ly the greater the voltage passing 
through a Crooks tube the more 
readily th* high resistance vacuum will 
be ovei e, and the greater will be 
the radiance. I his leakage of electri- 
t *y tntn the surrounding atmosphere 
'* .«*-• a great diminution of luminosity 
and penetration. An expedient has 
***4 I believe to rtmt-riy this 
by vrtfrpMf both terminals to 


601 

their connecting wire. ar.d includng the 
glass ends of the tubes. 

I have been using number i6 rubber 
insulated wire to conduct my electricity 
to my tube, but found the tendency to 
leak was very great, where it joined the 
tube. A short while ago I had my 
wires crossed, and quite near to each 
other while I was in the act of radio¬ 
graphing a femur. My tube was glowing, 
when suddenly I noticed my electrical 
discharge break through the insulating 
and spray in its beautiful purple char¬ 
acteristic manner. This naturally had a 
tendency to decrease the luminosity of 
my tube, and in a few moments it 
sought its opposite potentials, by break¬ 
ing through the insulating of the other 
wire in order to meet in mid air. In 
order to overcome this I considered the 
propriety of wrapping the punctures in 
the insulating with electrician’s tape, but 
upon second thought I considered the 
possibility of its holding a current with 
such a very high potential as very slight, 
unless the tape were particularly good. 
About this time an employee in the 
electrical store suggested using rubber 
tubing as insulating, which I did, and 
found it a great success, but only ran it 
up to my tube leaving the glass arms 
uncovered. The idea occurred to me 
why not insulate the rubber covered 
wire completely by not only running 
them through rubber tubing from the 
prime conductors to the tube but upon 
reaching the glass arms of the tube, 
drag the rubber conduits over them, 
and thus almost, if not quite, hold the 
heavy voltage which is so important in 
the generation of the x-riys, and so 
characteristic of the static machine. 
Having adjusted my rubber tubes after 
that fashion I turned on my current and 
was yielded dazzling radiance. 

The plates of my Toepler machine, 
run by a Holtzler Cabot, '4 horse 
power electric motor, were revolving 
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rapidly and the flow of my tube was 
one steady, beautiful radiance, which 
I have noticed every time I have 
used the rubber tubinf since, that there 
was a complete absence of any escape 
of potential near the tube, or if any 
were present I could not discern it. In 
this way I believe a very large propor¬ 
tion of the voltage generated by the 
machine, was utilized in the production 
of radiant matter by making it pass 
through the tube. Of course this ex¬ 
pedient is of use only in tubes having 
sufficient resistance by means of their 
vacuum to produce a glow, because in 
a tube having a very low resistance 
vacuum nothing short of a return to its 
makers for re-exhaustion will prove to 
be of any practical benefit. 

Hlgfa-Freqiieacy Currents In Therapeu¬ 
tics. 

Tesla. “Elec. Eng., Nov. 17, “The 
Electrical World ."—A reprint of a paper 
read before the Amer. Elec. Ther. Assn, 
in September.—While chiefly of inter¬ 
est, to physicians; it contains some 
things of general interest, besides good 
diagrammatic illustrations of the various 
systems of producing high-frequency 
currents. One of the remarkable feat¬ 
ures of such currents is their apparent 
harmlessness, which makes it possible 
to pass large amounts of electrical 
energy through the body without pain or 
discomfort. The electrical actions may 
be divided into three classes, the statical 
or that depending chiefly on the magni¬ 
tude of the potential; the dynamical, 
depending chiefly on the quality or 
quantity of the current, and thirdly, 
effects of a distinct nature due to elec¬ 
tric waves These three actions are 
generally co-existent, but one or the 
OrfJw may be made to predominate. 
Ver*>*s methods of connecting the cir- 
cea art described with the aid of dia¬ 
grams, and are briefly discussed. When 
one termaj of a high-fraquancy series 


is connected to ground, certain peculi¬ 
arities will be noticed; it may be of 
some consequence which terminal is con¬ 
nected to the ground, as in high- 
frequency discharges the impulses in 
one direction are generally preponderat¬ 
ing. One of the noteworthy features of 
these currents is the facility which they 
offer for conveying large amounts of 
energy to a body entirely insulated in 
space; currents strong enough to fuse 
may be passed through a wire entirely 
insulated atone end; this method affords 
great possibilities in the hands of the 
physician, and is discussed at some 
length ; he does not think it impossible 
to convey to a human body or to give off 
in space, energy at the rate of several 
horse-power, while a small part of this 
amount applied to the human body in 
other ways coaid not fail to be injurious. 
He shows how by varying the period the 
points of highest potential of the secon¬ 
dary may be shifted along the terminal, 
and this point may therefore be brought 
to any part of the body or made to move 
through it; the body may by this method 
be subjected to several million volts 
without injury. With such high elec¬ 
trifications small particles adhering to 
the surface are torn off violently, and 
this is the case even with the toughest 
of the metals; he thinks this can be 
made use of by the physician as a sub¬ 
stitute for a water bath. The inductive 
action of such high-frequency currents 
is discussed, both the electrostatic and 
the electrodynamic, and an illustration 
is given of an apparatus for producing 
these effects. He describes some ex¬ 
periments made to produce intense in¬ 
ductive action in a small space, and 
obtains some surprising results; when 
the end of a heavy bar of iron was placed 
within the loop it was raised to a high 
temperature in a few moments; a sheet 
of tin was fused instantly, the action 
being comparable to an explosion; the 
energy at that point may have been as 
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much as 10 horse power. He studied 
the effects of this action on living tissues 
and found that he could thrust his hand 
within the same loop and hold it there ; 
he even held his head there, but there 
is danger in such an experiment ; if a 
conductiug path was so formed within 
the living tissue of the head it would be 
instantly destroyed, which would be ac¬ 
companied by death ; such a method of 
killing would be absolutely painless. 
The only explanation he can offer 
for the peculiar action is that the 
tissues are condensers. Pieces of 
metal embodied in living tissues could 
thus be heated, affording a possibility of 
sterilizing wounds or of locating bodies. 
Most of the results which he obtained 
are made possibly only by the discharge 
of a condenser ; to give an idea of such 
an effect he states that a condenser 
small enough to go into a vest- 
pocket may create pressures a hun¬ 
dred times greater than those produced 
by the largest static machine ever 
constructed ; or used in a different way, 
currents may be obtained far superior to 
those in the largest welding machines; 
this is possible because the condenser 
can discharge in an inconceivably short 
time. In conclusion he describes a 
physician's instrument for generating 
and using such currents. 


_ DtrrtMtHCt Between Roentgen and 
Cathodi Rays.— The argument for the 
essential identity of cathode and Roent¬ 
gen rays is based upon the fact that 
there are various kinds of cathode rays, 
which, as regards deflectibility and pen' 
et/atiog power, may be arranged in a 
continues series. In this series the 
Roentgen rays obtain an extreme place 
*€ rhe end, where the deflectibility is 
xero and the absorption by solids a mini- 
A difficulty occurs at once, 
through the fact o# luminous rays being 
»ed~ 4 eete*f and Hertzian waves being 
>«•>wrhed seder somewhat similar cir 
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cumstancea, which makes the classifica¬ 
tion of Roentgen rays among cathode 
rays appear artificial. J. Von Geitler 
attempts to bring out dearly the essen¬ 
tial difference between the two classes of 
rays by a study of their electrification or 
ionization properties. He quotes s num¬ 
ber of experiments to show that Roent¬ 
gen rays are absolutely incapable of con¬ 
veying a charge. They can equalize 
opposite charges, by rendering the air 
between them conducting, but they can 
not, like cathode rays convey an electric 
charge into the interior of a closed 
metallic vessel connected to earth or out 
of such a vessel into the open air. All 
this speaks in favor of regarding the 
Roentgen rays as essentially different 
from cathode rays, and this desideratum 
is fulfilled by both the new theories of 
Roentgen rays now before the public, 
the English wave theory, in which cath¬ 
ode particles when stopped generate 
single-wave impulses, and the Dutch 
corpuscular theory which regards Roent¬ 
gen rays as discharged cathode particles. 
—Geitler, “Wied. Ann.,” No. 9, 1898. 

The Wehuelt Interrupter. 

Concerning the Wehnelt electrolytic 
interrupter, I herein enclose an extract 
from Gore’s "Art of Electro-Metal¬ 
lurgy” (page 197), which will be iuter- 
esting to the readers tf your journal. 

Hoping you will find space to insert 
it in the columns of your paper. 

J. ST&ACHAN. 


Electrolytic Vibrations and Sounds .— 
A» long ago as r8oi, Gerlom observed 
that mercury exhibited peculiar move¬ 
ments whilst acting as an electrode in 
trolysia, and this phenomenon has 
been since investigsted by Sir J. Her- 
•chel, Sir H, Davy and others. Ac¬ 
cording to G. Lippman, the contraction 
of a globule of mercury (whilst acting 
s* s cathode in dilute sulphuric acid), 
on the passage of the current, is due lo 
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A TUBE HOLDER. 


BY DM. WILLIAM MOLL1KM. 

An x-light tube fills a room with 


light tight case. Not to protect a plate 
from this is like trying to take an ordi¬ 
nary- photograph without a camera to 
cut off all light except what comes 



tr> "Inch a photographic 
9** 0 • though andoaed in a 


through the lena. Aa far aa possible 
therefore the patient should l»e covered 
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by a non-radiablc screen having a hole 
to admit the narrow cone of rays re¬ 
quired to light the part to be photo¬ 
graphed. A second important matter is 
to have the tul>c enclosed in a compar¬ 
atively non-radiablc box so that no x- 
bght can escape except what comes 
through a small opening in the attached 
diaphragm. This box should be so ar¬ 
ranged as to be capable of being put in 
any position in relation to the patient. 
1 he accompanying figure shows a con¬ 
venient tube holder. 

A is a hollow brass tube two inches in 
diameter, attached by a screw thread to 
a strong base. This tube is high enough 
to allow the tube box to be brought as 
high as the head of a patient in an up¬ 
right position. Inside the upright is a 
heavy lead weight to balance the whole 
tube box and attachments, so that they 
stay in any position. A cord going over 
the pulley V connects the weight with 
the sleeve B, which has ball bearings to 
prevent from binding. The dotted fig¬ 
ures show the positions the tube can be 
put in to bring it above or below a patient 
on a stretcher. The tube is held in the 
box by soft rubber bands going over U- 
shaped supports. M is the diaphragm 
holder sliding along the tube box to 
bring the opening of the diaphragm O 
opposite the radiant area on the target. 
The screws P and Q allow the diaphragm 
to be moved up and down. The remov¬ 
able wood supports R hold the Tesla 
screen S to which is connected the 
grounding wire U by the clamp T. J and 
K are the mains which pass through hol¬ 
low rubber sleeves in which they fit rea¬ 
sonably tight. These sleeves are tapered 
on ’he «yrMide to they can at any time be 
removed from the hard rubber disks in 
•ac- 'A the bo* which help to in- 
t . •»-' *1mams As these arrangements 
~ f he moms firmly, it is quite unnec 
to do more with the terminal wires 
•h*n so empty brmg them in contact 
« 'll f*r*r. rtai loops 'A the tube . U the 
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mains get pulled about in the dim light 
of the x-light room, there is no danger 
of injuring the tubes where the loops are 
attached. G is a sleeve which allows the 
rcwl F to lie moved forward and back. C 
permits the tube box to move through 
vertical arc and D clamps it. 


WHERE IS THE FOCUS OF THE CA¬ 
THODE DISCHARGE ? 

BT DS. WILLIAM ROLLINS. 

Soon after Roentgen's discovery that 
Lenard’s rays would penetrate the hu¬ 
man body was announced, I found in ex¬ 
perimenting with tubes that the state¬ 
ment of Crookes to the effect that the 
focus of the cathode stream was at the 
centre of curvature of the cathode, be¬ 
cause the "molecules” were given off per¬ 
pendicularly to the surface was not cor¬ 
rect for the degree of exhaustion best 
suited for the production of x-light. I 
therefore placed the target on which the 
cathode discharge was to strike to pro¬ 
duce x-light beyond this point. This 
form of tube has been copied by all mak¬ 
ers because it has been found necessary 
for producing the best definition, the 
sharpness of the shadows depending 
upon having the radiant area small; 
which it cannot be if the target is placed 
in the centre of curvature of the cathode. 
In Note 3, in the Electrical Review for 
December 8, 1897, I explained why the 
focus was not at the centre of curvature, 
and should not now refer to it again, 
were it not for a recent occurrence which 
shows that this reason is not generally 
understood, though the practical bene¬ 
fits resulting from the observation are 
to be found in the tubes in every day use. 
A physicist recently, in consulting a tube 
maktr in regard to new forms of tubes, 
desired to have the targets exactly in the 
centre of curvature of the cathodes, be¬ 
cause, he said, this would give better 
definition than could be obtained with the 
present tube* where the target was be 


(C) Jeff Behary 2019 


17 





«78 


THE AMERICAS X-RAY JOURSAL- 


i 


>*>nd this point. Xow the reason why 
the focus of the cathode stream is not at 
the centre of curvature is a necessary 
correlate of the generally accepted theory 
of the cathode stream, namely that this 
is cotii|x>$ed of particles which are re- 
pelled from the cathode because their 
charges have like sign. For the same rca- 
'on they must repel each other, the ef¬ 
fect being to make them come together 
beyond the theoretical focus; the dist¬ 
ance depending ujK>n the intensity of 
their charges and on the degree of the 
vacuum. For practical purposes the fo¬ 
cal jKJint is twice the distance of the theo¬ 
retical focus, that is. with a cathode hav¬ 
ing a curvature whose radius is one inch, 
the target should be about two inches 
from the cathode. 

X-ray and Renal Calculus. 

Leonard calls attention to the value 
of the Roentgen ray method of diagnosis 
in cases of renal calculus, pointing out 
the necessity of a careful adaptation of 
t’ n « light and exposure to the individual 
ca se- The shadows produced vary so 
slightly in their density that great care 
must be exercised in reading the nega¬ 
tive. All that is essential to an abso¬ 
lutely positive or negative diagnosis arc 
two or three negatives in which the de¬ 
tails nt the softer structures are clearly 
defined. When the renal outline can be 
n -*dc out it is certain that no form of 
calculus can escape detection, showing 
the possibility not only of detecting cal¬ 
culi that arc present, even in their in- 
cipiencv. but also to demonstrate the ab- 
umcf- o' all calculi, no matter what their 
flen<ir; \S h**n calculi are known to be 
prr»4*nf it gives their absolute location 
and r mlm, when no calmli are present 
: ore* ‘he risk* of an exploratory nc- 
pfortfom —I'.omtl „f ifo \/ rft 


-u» n to the AWKNtl \X X K tV 

*<»». a invariably m advance, Thf 
pewrrt errns-nwrk md^ao-s di lin 
’ TV «n «I1 price of imt ilollar 

r'c-rnal rv/f stagger 

MV Oft# 


X-RAY NEGATION LEADS TO POSITIVE 
DIAGNOSIS. 

Sunday. (>ct. *). 181/9. 
Dear Dr. Kobarts:— 

After a most careful examination of 
Mr. \\\, I have cotne to the conclusion 
that the pus in the urine comes primarily 
from an abscess of the prostate or deep 
urethra, with secondary infection of the 
neck of the bladder—anil, of course, a 
general cystitis following. It does not 
appear to me that the kidney is involved 
in tlu* pus production for the reasons; 

1. The x-ray failed to show (Dr. 
Robarts) stone in ihc kidney, the com¬ 
mon cause of pyuria of renal origin; 

2. Examination of the urine shows 
(Dr. Close) no trace of pus casts, or of 
epithelial casts—an almost positive evi¬ 
dence of itself that the pus does not come 
from the kidney ; and 

3. Urine passed after careful irrigation 
of the bladder shows much less debris 
than that before irrigation—a strong 
indication that the dejiosit comes from 
the deep urethra and bladder, and not 
from the kidney, or pelvis of the kidney. 

1 do not wislt to declare positively that 
there is no pyelitis—only gathering the 
urine as it passes from the ureter could 
decide this beyond question, but I felt 
the case to Ik- so clear, without the use of 
the Harris instrument, that I did not 
subject the patient to the discomfort of 
its trial. 

So much for the negative evidence. 

Oi the positive symptoms: Rectal ex¬ 
amination shows a prostate quite larger 
than should be present in a man of his 
age, with exaggerated tenderness; the 
passage of a large sled sound causes (a) 
considerable suffering; (b) the discharge 
of quite a little pus from the meatus, ami 
fcl ;« decided showing of blood—which 
of itself i* sufficient to determine the ex- 
isfrnie of a suppurative area in the pros 
lain urethra or the pro*tatr Itself 

As to treatment, it is jet*4ihlt that a 
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The Most Powerful X-ray and High-Frequency Coil Built 


The Most Efficient X-ray Apparatus 
(Short of an Interrupterless Transformer.) 
For use on Alternating Currents. 
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PREFACE TO SIXTH EDITION 

Each year the use of High-Frequency currents is becoming more and more a 
routine matter in the office of the general practitioner, and no longer can use of this 
form of electricity lx; claimed by the specialist in electro-therapeutics as his exclusive 
prerogative. 

It is a practical necessity for every doctor to lx; at least familiar with the various 
forms of High-Frequency currents and their indications, even if he docs not administer 
them, in order that he may not do an injustice to his patients by failure to direct 
them to proper treatment in such conditions as yield more promptly and satisfacto¬ 
rily to this method than to any or all others. 

The present supply of reliable textbooks on this subject does not justify us in 
presenting this little book as anything like complete, but simply as an index to 
treatment and an incentive to more complete investigation. 

We will take up briefly the various forms of high-frequency currents now in 
general use with a statement of conditions in which they arc indicated and in which 
they have proved efficient in the hands of an ever-growing number of professional 
men. 

We are proud of the fact that our five previous editions of PRACTICAL ELEC¬ 
TRO-THERAPEUTICS have been the means of starting many thousand doctors 
in the right direction, and we believe the Campbell Electric Corporation has the 
unique distinction of representing the only manufacturers of electrical apparatus 
who have undertaken an educational campaign for the Ixmefit of their prospective 
customers. 

Our host of professional friends is our reward for past cllorts and we shall en¬ 
deavor in the future, as we have in the past. to furnish our customers with the 
best possible apparatus, and what is of equal importance, the best possible SERVICE. 

in 

CAMPBELL ELECTRIC CORPORATION 
Lynn, Mass., U. S. A. 
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This model has 
been introduced to 
supply the demand 
for a |x:rmanent 
installation and at 
a moderate price. 

The Model” I" 
is the most popular 
type of apparatus 
designed to meet 
all requirements of 
the general practi¬ 
tioner and is spec¬ 
ially designed for 
those who require 
powerful X-ray and 
at the same time 
one which is an ex¬ 
cellent treatment 
machine. 

It gives a 
powerful X-ray, 
D'Arsonval, 
T h e r m o-Faradic 
and Sinusoidal 
current. Figu¬ 
ration. Cataphoresis, 
Tesla or Gudin cur¬ 
rent for use with 
vacuum electrodes. 
Cautery and Oiag- 
nostic lamp. 


X-RAY 


CAMPBELL 

AND HIGH-FREQUENCY COIL 
MODEL “I” 
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CHAPTER I 

PHYSIOLOGICAL THERAPEUTICS. During the last quarter century there 
ha* been a growing tendency on the part of the medical profession to introduce 
methods of cure which depend in no way on the administration of drugs, but which, 
on the other hand, tend to aid or stimulate the natural resistance of the system to 
disease. To these various methods the name of Physiological I herapeutics has been 
applied, and so important has this field become that several medical publications 
are given up entirely to this subject and numerous textbooks have appeared which 
are devoted entirely to methods of treatment which do not consider drug action. 

Recognizing the value of a large majority of these newer means of cure, we 
'hall confine ourselves to those produced by electrical currents, and shall narrow 
the field still further to embrace only those electrical currents which are of high 
potential, rapid alternation and of appreciable volume. 

ELECTRICITY IN MEDICINE. Electricity has been used in medicine 
lor a century or more, but only in a limited way, and unfortunately up to a com- 
paratively recent period it has been seized upon by the irregular practitioner as a 
means of gaining public attention and given loo little thought by the regular practi¬ 
tioner. 

However, since the introduction of high-jx>lentia! currents, the attention of 
the medical profession has been turned more and more toward electricity, until 
to-day it is the most generally used of all the extra-drug methods of treatment. 

EARLY FORMS OF ELECTRICITY. In the past the use of electricity 
has been limited to three forms, Galvanic, Karadic and Static currents. All of these 
have had a limited field of usefulness and possess certain good qualities, but each is 
lacking in some important factor. Static anil Faradic electricity tire currents of 
high voltage and low volume while Galvanic electricity has volume without sufficient 
voltage to overcome the resistance of the body sufficiently to enable it to exert any 
marked effect upon the deeper tissues or organs of the body. 

MODERN DISCOVERIES. The discoveries of D’Arsonval and Tesla have 
given to the professional world an entirely new form of electrical energy, possessing 
both impulse and volume and in the light of clinical experience, capable of producing 
profound effects upon the human system, and paradoxical as it may seem, less likely 
to produce injurious or harmful effects than the less efficient Galvanic anti Faradic 
cr *nts. These forms of electrical energy meet all requirements when handled by 
.impotent operator, and so comparatively simple is their use that the technique 
nuch more easily acquired than that of the less efficient currents already mentioned. 

ALTERNATING CURRENTS. The ordinary electrical current from a 
batter)’ or other generator passes either continuously or in impulses along a con¬ 
ductor in one direction and is known as a direct current. An alternating current 
ffows along a conductor for a given period of time, reverses and flows in the opposite 
direction for a like period. This change of direction is technically known as an 
alternation, ami one impulse along a conductor and back again is known as a cycle. 
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Either the direct or alternating current when of sufficient voltage and volume is 
dangerous and even destructive to life when passed through the body, the alternating 
less so hy reason of its change of direction which tends to prevent electrolytic action 
u|X>n the tissues. The commercial supply of electricity front power stations may 
Im- either direct or alternating and for economic reasons is more commonly alternating: 
and when supplied for lighting purposes or light motors is usually at a voltage of 
110 and having 120 alternations jxt second, or 00 cycles. Within a comparativeh 
short time it has been demonstrated that if this current be properly stepped up in 
voltage and the rate of alternation increased to infinite rapidity, it becomes harm¬ 
less to living tissues and |possesses certain valuable therapeutic properties heretofore 
not possessed by any other form of electrical energy. 

The Campbell High-Frequency Coil is a transformer of the Tesla type which 
converts the commercial current of slow alternation to one of infinite rapidity and 
allows a control of volume of sufficient latitude to adapt it to a variety of therapeutic 
uses which will be discussed at length under the various forms of current produced. 

HIGH-FREQUENCY CURRENTS. A High-Frequency current, as its name 
implies, is one of extremely rapid alternation from ten thousand per second up to 
over a million. It is also essential in order to be of any great therapeutic value 
that it should possess volume as well as rapid alternation. The earlier High-Fre¬ 
quency currents were produced from the static machine by means of a resonator 
or other device, anti while they had lx>th voltage and rapid alternation, were almost 
wholly lacking in volume. Later, with the general introduction of the induction 
coil, a rather more efficient current was developed but still lacking in several essential 
features. 

CHOICE OF APPARATUS. Of late, leading authorities agree that the 
most efficient High-Frequency current is that obtained by the direct transforma¬ 
tion of a commercial alternating current, and it is this type of apparatus which i* 
in general use at the present time. 

Many pieces of apparatus have l>ccn designed by electricians and given to the 
profession to adapt them to treatment as best they might. The evolution of the 
Campbell Coil was directly the reverse, inasmuch as it was designed and made to 
meet the actual requirements of the physician as learned by consultation with a 
number of expert electro-thcrapeutisis. 

THE CAMPBELL COIL has l)cen manufactured for sixteen years; the present 
form is an evolution, the result of actual clinical use during that time, and pro¬ 
duces all of the various High-Frequency currents. Owing to its original design 
has been granted comprehensive patents by the U. S. Government covering over 
twenty essential points for the production of currents and the protection of machine, 
patient and operator from accident or injury. 

It consists of a transformer by which the commercial current is stepped 
up in voltage, passed through a condenser, spark gap and supplementary High- 
Frequency transformer. By various combinations of windings and condenser the 
different currents are produced and delivered to various terminals of the coil, each 
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distinct and plainly marked. To the physician who is also a practical electrician, 
we shall be glad to send a copy of our patent, entering fully into technical details. 

It is agreed by competent operators that this coil is the ideal apparatus for 
High-Frequency currents, and the suggestions embodied in this book will have 
reference to the various currents as produced by it with methods of technique apply¬ 
ing to this particular coil. 

For a number of years we made nothing but a portable coil, but the increase of 
demand for coils of greater j>owcr and more in the nature of a pemanent office 
fixture have compelled us to manufacture a variety of models. 

The general construction is the same in all of our coils, the variations being in 
size, shape and different ratios of winding* to meet varying demands. 

The control of all our coils is practically the same and all switches and points 
of connection are plainly indicated by name plates. 

In all coils the Frequency Regulator with its four points controls the frequency 
of the current by means of a variable condenser. The Primary Regulator with 
seven points controls the volume of current. In Model "I” there is a three-point 
switch which is connected with an impedance coil and which allows still further 
modification of the curent. especially desirable in fulguration and in currents where 
voltage rather than volume is the important feature. 
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CHAPTER II 

IIIGII-FREQUENCY CURRENTS; THEIR 
CONTROL AND TECHNIQUE 

TESLA OR OUDIN-CURRENT. This current is for local application to 
definite areas and for general treatment by application to spinal nerves with vacuum 
elect rodes. 

Electrodes are of special form and size, according to the locality to be treated. 
Plain where surface application is to he made and insulated for work within the 
cavities where localization is desired. The most generally used electrode is the 
surface electrode. It consists of a vacuum tube expanded at one end as best adapted 
for treatment of considerable areas. 



t. Stirf.ior. 2. Nasal 3. Urethral. I. Throat. Rectal, ti. Vacin.il. 7. Insulated Handle. 


TECHNIQUE. Insert electrode in insulated handle and tighten thumb nut 
until it is firmly held by the handle. Connect hook on end of one of the cords fur¬ 
nished with the coil to ring on metal sleeve of handle and connect the taper tip of 
same cord to top of post “B." Place Frequency Regulator at “High" and Primary 
Regulator at point marked "OflF" then turn on current at fixture or switch from which 
supply is received. Grasp electrode handle near the tip away from metal sleeve, 
lieing careful that neither the metal sleeve nor any part of the connecting cord is 
allowed to come in contact or close proximity to either yourself or patient. Open 
Primary Regulator to the first point and regulate spark gap by control handle until 
the electrode is filled with an even radiance which will vary in color from a rich 
magenta to a bluish white, according to the \ actiurn of the electrode. If t he electrode 
is now brought in contact with the skin, there will be a soft, even discharge from the 
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surface of ihc electrode, giving little 
sensation other than one of warmth. 

It will also he noted that if the shaft 
of the elect rode is grasped by the 
hand, there will be a much less 
volume in the body of the electrode. 

This j>oint should be well noted, as 
it has an important bearing on 
technique as considered under 
special treatments hereafter de¬ 
scribed. As the Primary Regulator 
is advanced point by point, there 
will be an increase in volume of dis¬ 
charge front the electrode with no 
change of frequency. This current 
is very soft and non-irritating and 
should be used for treating sensitive 
surfaces or for work in the cavities. 

FREQUENCY AND ITS REGULATION. Inasmuch as there may be some 
misconception as to the terms "High" and “Low," it should be understood that 
this refers entirely to the frequency of the current and not to its power. The terms 
"High" and “Low" are merely relative, the frequency of the lowest being extremely 
high as compared with the power circuit. When the regulator is at “High,” a very 
small section of the condenser is in the circuit and its charge and discharge are 
extremely rapid, occurring before there is sufficient charge in the condenser to pro¬ 
duce a -harp, disagreeable spark upon its discharge from electrode, and at the same 
time having good volume. If now the spark gap be opened slightly, it will be 
noticed that the current changes somewhat in character. The volume will be 
slightly less and there will be more tendency to slight sparking discharge from the 
surface of the electrode. This is due to the fact that the voltage is increased because 
the condenser is allowed to charge to a higher pressure before discharge. 

If the current now be shut off at the Primary Regulator and the Frequency 
Regulator turned to the point next to "High," upon turning on the current it will 
l>e found to be much sharper owing to increased condenser capacity, and there will 
be a decided shower of short sparks from the surface of the electrode when brought 
close to the skin. Here, too, a considerable modification may be obtained by manip* 
ulation of the spark gap, and it is |>ossihlc to produce a fairly soft current by nearly 
closing it. 

Even on the other points of the condenser, there is no sensation except warmth 
when the electrode is in absolute contact with the skin. 

NOTE: In referring to the various points of the Frequency Regulator, 
consider “High" as the first point. Interposition of even a thin layer of cloth¬ 
ing removes the surface of the electrode slightly from the skin and allows the ]>assage 
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of a shower of minute sparks with a decidedly biting sensation and some tendency 
to counterirritation. This may be taken advantage of if a particularly stimulating 
current is desired or if slight counterirritation is wanted. 

CAUTION: This current is hot, and under favorable circumstances will ignite 
inflammable material; therefore use it with care when treating through flimsy cloth¬ 
ing and do not apply it in the immediate vicinity of an oily or collodion dressing. 

For all applications by means of vacuum electrodes, the first two [joints of the 
Frequency Regulator will give sufficient range of frequency, and one to four points 
of the Primary Regulator will give sufficient volume. With a lower rate of con¬ 
densation the sparks will be too painful, and there will also be danger of puncture of 
the electrode from heavy sparks. 

When using lower condensation the spark to patient may be entirely avoided 
if the operator after current is turned on grasps the electrode with his free hand and 
applies the electrode to the patient before removing the hand, reversing the process 
when electrode is removed. Always use this method when treating through clothing, 
and keep electrode firmly pressed to surface during treatment. 

PHYSIOLOGICAL EFFECTS. The effects of treatment with vacuum 
electrodes are an increase of blood supply to the |jart treated, thereby increasing 
the local nutrition; there is an increase of secretion and excretion; there is a direct 
liljeration of ozone at the surface, having a decided germicidal effect, and there is 
an increase of local heat without rise of bodily temperature. This current is either 
sedative or stimulant, according to whether frequency be high or low, the former 
being more sedative. Aside from the purely local effect, there is also a slight general 
effect. If with the Frequency Regulator on the second point, a surface electrode 
be grasped in the hand of the |jaiicnt and the current turned on, a perceptible and 
visible spark may lx? drawn from any part of his body by touching with the finger 
or an electrode held in the hand. There is, therefore, a general charging of the whole 
body and a rapid cell vibration synchronous with the frequency of the current. A 
general tonic effect may be obtained b> treating up and down the spine. As this 
form of treatment tends to increase arterial tension, it is contraindicated in such 
cases as show hv|jertension. 

FREQUENCY OF TREATMENT. Like the X-rav, this form of treat¬ 
ment is cumulative and the good effects of each treatment are of correspondingly 
longer duration than those of previous ones. At first, treatments should be daily, 
if possible, not less frequent than on alternate days at any event, anti as improve¬ 
ment is noted, the intervals may be gradually increased. 

DURATION OF TREATMENT. Treatment should l>e given for from five 
to fifteen minutes, according to indications and toleration of patient, and in the 
majoritj of cases each treatment is to be supplemented b> general tonic treatment 
along the spine unless contraindicated as above. 

PREPARATION OF PATIENT. Where the surface is to be treated, it is 
desirable to remove clothing unless the slight sparking is deemed advisable. If 
clothing is not removed, it should be thin and the electrode pressed firmly against 
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the surface. Owing to short spark length front the highest frequency, it is better 
to have Frequency Regulator on the second point when treating through clothing 
or other material. 

WORK IN CAVITIF.S. For this form of treatment the special electrode 
adapted to part should be used. It should Ik- placed in situ before the current is 
turned on, and the current should be turned off before its removal. Introduction 
may be facilitated by lubrication of electrode. The sensation is on«* of warmth 
only, and owing to the sensitiveness of the mucous membranes and the fact that the 
electrode is to remain stationary, treatment should not be longer than from three 
to seven minutes, else there may be produced a local, direct burn. From the ten¬ 
dency of the current to leave the electrode at the first point of contact, it is best to 
use insulated electrodes in cavity work. An insulated electrode is one whose sur- 

INSULATED ELECTRODES 



^ is 


face with the exception of a definite area at the terminal is surrounded by an air 
chamber which prevents discharge of current except to parts in contact with the 
active area. Caution. Be sure that metal sleeve of electrode, also connecting cord, 
do not come near enough to i>atient to allow direct spark discharge. 

LUBRICATION OF ELECTRODES. As all oily substances are natural 
insulators, it is necessary to lubricate electrodes for internal work with one of the 
mucoid lubricants. 

CARE OF ELECTRODES. Be sure that, like all surgical instruments, your 
electrodes are properly cleansed after each use. Being entirely of glass, this may 
be accomplished by means of antiseptics or by l>oiling. If you are treating any 
specific cases, keep an individual rlectrode for each patient. 

For ordinary cleansing, it is sufficient to use a piece of surgical gauze moistened 
with denatured alcohol, and everv electrode should be so cleansed Itefore use. 
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FU LG UR ATI ON. This 
treatment is cscliarotic and con¬ 
sists in direct application of a 
small spark to any desired point 
or area. This may be accom¬ 
plished either by a discharge 
from the tip of one of the small 
glass electrodes (nasal or ure¬ 
thral), or, better still, by a special 
figuration electrode consisting 
of a fine metal point in an in¬ 
sulating handle, which is con¬ 
nected by means of a small cord 
to post "B” of the coil, and so 
a rra nged l ha t cu rren t may be con- 
trolled by a small thumb-spring 
on the handle. For figuration 
the Frequency Regulator should 
be at '‘High," and one or two 
points of the “Primary Regulator" will give sufficient volume. The |x>int should 
be brought in close proximity to the part to be treated and the current applied for 
a few seconds only, or until slight blanching is produced. If an extensive area is 
to be treated, this should not lx? done all at one time, but rather in successive opera¬ 
tions. Treatment is usually’ followed by a serous infiltration, followed in turn by 
a scab which drops off in a few days, taking with it the growth ahd leaving clean 
scar tissue which usually becomes practically normal cuticle. Figuration is used 
chiefly for warts, moles, papillomata, na-vi, and sometimes as a supplementary 
treatment to the X-ray for malignant growths. If treatment is too painful, local 
anesthesia may be employed. 

DESSICATION. The use of the three-point impedance switch, previously 
alluded to, enables the application of a thin spark, of high voltage (the so-called “cold 
s|xirk"), whose action is more one of dessication than escharotic. This current 
may be obtained by placing the switch at point 1. 

THE D’ARSONVAL CURRENT. This current is a true High-Frequency 
current but of moderately low voltage and ample volume. The D’Arsonval wind¬ 
ing proper has a voltage of about twenty-five thousand, and volume varying in the 
different models up to fifteen hundred or more milliamperes (Model “F"). 

PHYSIOLOGICAL EFFECTS. The effects of this current are a general 
increase of metabolism, glandular activity, secretion ami excretion, an increase of 
bodily temperature, with a consequent increase of oxidation and elimination. Where 
there is arterial hypertension, the blood pressure is materially reduced. The effect 
• upon the nervous system is sedative. It will be readily seen that this current is of 
extreme value where a general effect is desirable, and it will be found applicable in 
the large majority of cases treated where anything more than local effect is desired. 
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TECHNIQUE. The D'Arsonval current may be applied direct by means of 
metal electrodes held in the hands, but by far the best and most general use is by 
auto-condensation. As this current is of appreciable volume and as there is a wide 
variation of the amount of current which can be passed through different patients, 
it is absolutely essential that volume of current passing should be accurately measured. 

MEASUREMENT OF CURRENT. This measurement is accomplished by 
means of a hot wire milliampcremeter, an ingenious apparatus which consists of a 
fine wire tightly stretched and whose middle point is attached to the short arm of a 
spring-actuated indicator. The meter is put in series with the patient, and a shunt 
current passing through the wire causes it to expand, allowing the spring to move 
the indicator along a graduated dial accurately registering the amount of current 
l>assing through the patient. To insure absolute accuracy, we have, after a good 
deal of experimental work, succeeded in producing a hot-wire meter carefully cali¬ 
brated by a standard meter with no greater error than one per cent at any point. 
To use this meter, it should be attached to the cabinet on the Campbell Model “E” 
or other portable coil, or to a base or suitably insulated bracket for other type coils. 
A wire should be attached to the binding post of the meter nearest thccoilandshould 
be fitted with a tip of proper size to fit the terminals on the coil. This tip should be 
placed in one socket for the D’Arsonval current. From the other terminal of the 
meter a cord extends to electrodes or whatever medium of treatment is being used. 
The circuit is completed through the patient, back to the other terminal of the coil. 

DIRECT TREATMENT. Electrode in one hand of patient passing through 
meter to coil terminal, electrode in other hand of patient connected direct with other 
terminal on coil. Frequency regulator at ‘‘High.’* As primary regulator is opened 
step by step, a gradual increase in reading will be noted up to the maximum. Spark 
gap should be so regulated that there is the greatest volume of current with the least 
amount of oscillation of needle. By this method of treatment, the amount of current 
at maximum reading will vary from four to six hundred or more according to capacity 
of patient. The sensation produced is one of warmth in the wrists, noticeable after 
a few minutes' treatment, and gradually extending up the arms with a possible feel¬ 
ing of general warmth anti slight perspiration. If the spark gap be opened rather 
wide, there will be a slight Faradic sensation. Direct D'Arsonvalization as described 
in many of the textbooks is preferably obtained from the Campliell coil by applica¬ 
tion to the affected part by means of block-tin electrodes in direct contact with the 
bare skin, thus securing maximum heating effect. 
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Al 1©-CONDENSATION. A' stated, the niwt valuable and frequent iim* of 
the D'Arsonval is for auto-condensation, and it is this form of treatment which 
produces the most profound physiological effects. 

Auto-condensation is accomplished by means of a condensation chair or 
couch. The general construction of these is similar, and a description of our 
treatment chair will illustrate the principle of this form of treatment. The back 
and seat of this chair consists of metal plates covered with an insulating material.— 
or dielectric, which in turn is covered with Chase leather. Back and seat are 
electrically independent and provided on each side with a socket in direct contact 
with the metal plate. On each front post of the rhair is a socket to which is fitted 
a large hand electrode with a taper tip. These sockets are connected to a com¬ 
mon connertor l>cncath the chair, which in turn may l»e connected to the coil. The 



seat and I rack may be made a unit by cord connect ion. In giving auto-condensation, 
the kick and seat of the chair are connected by cord and this unit in turn con¬ 
nected with one of the D'Arsonval terminals of the coil. The electrodes are also 
connected together and through the meter to the other D’Arsonval terminal of the 
coil. The patient is then seated in the chair and instructed to grasp the metal 
electrodes firmly, but not rigidly. With the Frequency Regulator at "High." 
turn on the Primary Regulator step by step until the desired volume of current 
is reached, regulating the s|>ark gap to get the maximum volume of current at 
each point with the least oscillation of the needle. This form of treatment will 
give up to eight hundred milliampcrcs or more, according to capacity of individual, 
with Campbell Model "F" coil; with the Model *‘F" up to 1200 or more M. A., 
and with the "I" up to l.">00. 
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In auto-condensation, as its name implies, t condenser is made in a secondary 
circuit, one plate of which is the body of the patient, the other the metal plates of 
the chair, with an intervening dielectric. As in every condenser, there is a rapid 
oscillating discharge from plate to plate, and this rapid charge and discharge of a 
heavy current in the patient’s body produces the therapeutic effect. There is an 
infinitely rapid and infinitely fine massage of every cell of the body plus heat and the 
effect of the current itself, which consists of oxidation and other effects, noted above, 
not produced by mere vibration of cells. The sensation is the same as in the direct 
form of application, not so pronounced, although the volume of current is some 
twenty-five per cent more than on corres|x>nding points during direct application. 
The D’Arsonval currents supply the only method of introducing heat generally to 
the IhxIv interior. 

HIGH VOLTAGE vs. LOW VOLTAGE 
D’ARSONVAL 


A cushion is not used in the chair ft.r the reason that the thinner the dielectric 
which will produce perfect insulation the better the result, also as the current to Ik 
of the most l>cnefit should Ik- of moderate voltage, it has been found that a current 
of sufficient voltage to pass through cushions i» undesirably high, if the be<t thera¬ 
peutic effect-, are to be obtained, and that if a moderate voltage is used with cushions, 
there i- a decided waste of volume. As some authorities maintain that a thick 
cushion with a high voltage and low amperage produces superior results in a limited 
clas.-. of cases, we have so constructed our Model “F" and "I” coils that in addition 
to the regular D’Arsonval current, the Tesla current can Ik* used through cushions 
four or five inches thick, supplying with moderate milliam|>cragc. It i> the high 
voltage (pressure) of the D'Arsonval current that makes it possible to overcome the 
natural resistance of the body, and it is its extreme High-Frequency f rapidity of 
alternation) that makes it possible for such volume of current to pass through the 
living body without any sensation other than if agreeable warmth. 

NOTK: Better conductivity will be obtained if the hand electrodes on chair 
are covered with several thicknesses of surgical gauze moistened in a salt solution. 
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THERMO-FARADIC OR DIATHERMIC 

CURRENT 

As we have previously stated, 
this is a true High-Frequency 
current of comparatively low volt¬ 
age, and while it may be used by 
means of the chair for general and 
auto-condensation treatment, it is 
particularly desirable for localizing 
concentrated electrical heat to a 
given area. 

The greatest heat is generated 
in a direct line between two poles, 
and thus applications of heat may 
be localized to any section of the 
body by merely properly placing 
the electrodes. This effect may 
best be illustrated by placing two 
block-tin electrodes connected to 
the Thcrmo-Faradic current, one on 
each side of a piece of raw beefsteak 
and see how quickly it will cook. Interesting experiments may also be made in 
cooking eggs, potatoes, etc. 

Application may be made by means of cither metal or moist electrodes. 
Metal electrodes are of two forms, cither a flexible sheet of block-tin with a socket 
for connection with the coil, or a moist electrode, consisting of a metal disc 
attached to an insulating handle, provided with a spring collar for holding a 
l>added gauze over the surface of the electrode. 

Mild local effect max be secured b\ seating the patient in the chair, or on the 
auto-pad. which is attached to one of the Thermo-Faradic connections of the coil; 
a block-tin electrode is connected with the other coil terminal and firmly applied 
to the surface to lie treated, usually by a light roller bandage. 

The more common method of local treatment is as illustrated and consists ol 
the application of the two hand electrodes, connected one to each of the Thermo- 
Faradic terminals of the coil, to opposite sides of the jxiri to be treated. This 
application may be made either with the electrode uncovered or with a padding of 
gauze, well moistened with normal salt solution. 

In treatment with the chair or pad in circuit, the frequency regulator should be 
on the second point and the primary regulator opened from two to five points. 
Where two electrodes are used Frequency Regulator should lie on "High" and 
Primary Regulator opened until desired amount of heat is produced. 

During treatment by the latter method, the electrodes should be moved from 
time to time as the sensation of heat becomes uncomfortable to the |>atient. The 
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apark gap should l>c closed until there is an even discharge of current with a sensa¬ 
tion of heat only. A wider spark gap opening adds a Faradic sensation to that of 
heat. 


SINUSOIDAL CURRENT 

In ihe Campbell coil the High-Frequency current which alternates with such 
extreme rapidity that it produces little or no muscular effect, is supplemented by 
the Sinusoidal current which is especially valuable for producing painless muscular 
contractions. It therefore fulfils the same purpose as the Faradic current but in 
a much more satisfactory manner, enabling the physician to secure results which 
it would be hopeless to attempt with the Faradic current. 

The physical characteristics of the Sinusoidal current are similar to those of 
alternating currents used commercially. The Sinusoidal current is, in fact, an alter¬ 
nating current, each wave of which is in the form of a sine curve from which the 
name is derived. Owing to the smooth, even fl>w of these waves, it is possible to 
apply sufficient energy to produce powerful, muscular contractions with a practical 
absence of pain, thus causing valuable tonic and stimulating effects upon partially 
atrophied or unused muscles, and exerting a contrary sedative effect when mildly 
applied to congested and painful areas. 

While some sinusoidal apparatus has been so constructed that it is possible to 
vary the length and frequency of the wave, it has l>ecn clinically demonstrated that 
the important physiological effects can lie satisfactorily obtained by a current of 
constant frequency, also that serious direct harm may be done by the use of a slow 
Sinusoidal current if improperly applied. 

The Sinusoidal current from the Camplxll coils is secured from a special wind¬ 
ing which supplies a projicr regulation of volume and intensity for therapeutic use. 

TECHNIQUE. As this current is not interrupted, the spark gap should be 
well opened until there is no possibility for a spark to pass. Although the current 
does not pass through the condenser, it is well to have the frequency regulator at 
"High." The terminals of the coil marked “Sinusoidal" should be connected with 
the proper electrodes, the electrodes placed, and the volume of current regulated by 
the primary regulator to the desired strength. It may be applied by metal electrodes 
of such size and shape as are desirable, or. better still, by means of moist electrodes. 
The electrodes employed should be firmly pressed upon the |>oints or surface to be 
treated. 

PHYSIOLOGICAL ACTION. Its important action is in the relief of pain. 
It may be used both for stimulation or sedation of contractile tissues, has some effect 
on meialwlism, and a decided action through the vasor motor and general nervous 
systems. The best effects are obtained by the use of moist electrodes applied over 
motor points or areas where local effect is desired. It may be used in cavity work 
by means of a properly adapted local metal electrode attached to one terminal of the 
coil with a large pad from the other terminal of coil applied to the alxlomcn. 
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USES AND INDICATIONS FOR SINUSOIDAL CURRENT. As pre¬ 
viously stated, this current may he successfully employed in all cases where Far.idir 
current is indicated for therapeutic use. This current is best applied by absorbent 
pads, moistened with a normal saline solution. I he maximum efficiency of current 
is obtained when one electrode of sufficient size is applied over the abdominal region 
and in close proximity to the solar plexus. 1 his may l>e called the indilferent pad, 
the "active pad" being applied to the locality to which the treatment is specially 
directed. In the case of rectal, vaginal or other cavity work, the active pad should 
l>c replaced by a metal electrode of proper size and form. 

GENERAL TREATMENT for diseases of abdominal viscera and diseases 
arising from faulty metabolism, neurasthenia or any condition where general treat¬ 
ment is indicated, is best given by two moist electrodes on opposite sides of abdomen. 

LOCAL TREATMENT for hyperesthesia, muscular rheumatism anti local 
pains outside of cavities is best treated with indifferent electrode over abdomen and 
small moist electrode applied directly to seat of disturbance. 

CAVITY WORK indicated in vaginal, rectal and urethral disturbances is 
accomplished by means of the indifferent pad as above and a metal elect rode adapted 
to the locality treated anti applied directly to the diseased |>arl. Lubrication of 
electrodes should be with a mucoid and not an oily lubricant, the latter serving to 
produce more or less insulation and to prevent an unimpeded flow of current. 

FREQUENCY AND DURATION OF TREATMENT. The intervals be¬ 
tween treatments should be regulated as for High-Frequency treatments, and the 
duration from ten to fifteen minutes, according to toleration of patient and pro¬ 
duction of desired effects. 

SURGING SINUSOIDAL CURRENTS 



The Morse Sine Wave Generator 
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For the Treatment of 

Intestinal stasis and subsequent complications, constipation, gastric and 
colonic stasis or general enteroptosis, paralysis, post-operative 
abdominal conditions, and many relaxed muscular con¬ 
ditions where nerve stimulation and increased 
nutrition is indicated 

EFFECTS 

li is an Electro-Medical fact which may be emphasized, that the continuous 
current, more commonly known as the Galvanic, should not be used in the treatment 
of disease in conjunction with any other form of electricity, as. for instance, the 
Earadic or Sinusoidal and its modifications. It is easily explained when one analyzes 
the physiological action of each, and no one has any moral right to apply the con¬ 
tinuous current to diseased areas without being absolutely familiar with its action, 
because of the harm that may be done by selecting the wrong pole for the case at 
hand, and unsuspected electrolysis either of tissue or metal contact. 

Galvanism has its place and is valuable where indicated, but should be used 
with discretion and knowledge of its limitations. The above remarks on the con¬ 
tinuous current explain why a sine wave which is intended only as applied in Thera¬ 
peutics. to improve metabolism, deep or superficial, as indicated, with the least possi¬ 
ble disturbance to areas not designed to be treated which may approximate. 

To differentiate between the indication* for use of the sine wave and that of the 
Galvanic or High-Frequency currents, we need only to draw a comparison between 
lithological conditions where EXERCISE and MASSAGE are indicated to aid 
nature in strengthening those nervesand muscles controlling the organs whose natural 
function has been impaired, and where chemical action is indicated as in the dissipa¬ 
tion of neoplasm by galvanism, effects upon the nerve and arterial system, metabo¬ 
lism, and elimination actuated by High-Frequency currents. The distinction between 
the two forms of current and their respective therapeutic effects is so marked that 
it may be readily understood that in one case currents of appreciable volume .ire 
required to produce the physiological effects above mentioned, and in the other, 
currents of insufficient volume to produce chemical reaction, but of a voltage, fre¬ 
quency of alternation and control adapted to the EXERCISE and MASSAGE of 
muscles, and to increasing cellular activity. 

The Therapeutic action of the sinusoidal current is, therefore, purely 
MECHANICAL and should not be used simultaneously with the Galvanic. Earadic. 
■ >r any combination of these currents, the character and therapeutic properties of 
which are so entirely foreign to it. We do not mean to imply that there arc not 
cases in which the High-Frequency currents may not lie used in conjunction with 
the sinusoidal current to GREAT ADVANTAGE, but we DO NOT RECOM¬ 
MEND the use of the Sinusoidal current in combination with any other over the 
same wire at the same time, as common sense tells us that the therapeutic property 
of each may lx- thereby counteracted. 
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CAUTERY AND DIAG¬ 
NOSTIC LIGHT. A part of the 
regular equipment of every Camp¬ 
bell coil is an insulated handle for 
holding the cautery point or diag¬ 
nostic lamp. 

As both these currents arc of 
low voltage it is important that the 
cautery point, or lamp, should In¬ 
firmly set in the proper sockets by 
means of the thumb-screws pro¬ 
vided for that purpose: also that 
the cords from the l>ase of the 
handle to the proper connections 
on coil should l»e firmly seated. 

As neither of these currents de¬ 
pend u[x>n frequency regulation.it is 
well to open the spark gap as in the 
use of the Sinusoidal current. 




With each coil is furnished 
one cautery point of medium 
weight, but other forms of cau¬ 
tery points may be used, as the 
coil provides sufficient current 
for very heavy work. The heat 
of the point is regulated entirely 
by the primary regulator. 

For use of the diagnostic 
lamp, it should be placed in the 
ratitcry handle. Its regulation 
is still further controlled by 
means of a special rheostat. 

Any illuminating apparatus 
may be used with this current, 
the only essential being that it 
shall be supplied with a 6 volt 
lamp. 
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CHAPTER III 

X-RAY THERAPY 

HISTORY. Early in the use of the X-ray it was discovered that it hail a 
profound action upon the skin anil various organs of the body. It was observed 
that if the surface of the l»ody was long or constantly exposed to the X-ray there 
was a resulting erythema, similar in many particulars to the action of direct sun¬ 
light, but more intense in its destructive action, of longer duration and capable of 
penetrating to deeper tissues. It was immediately evident that there had been 
discovered a potent and heretofore unknown therapeutic agent, and clinical investi¬ 
gation was at once begun. One of the earliest noticeable effects was the profound 
inhibitory action upon malignant growths, and it was believed that at last a specific 
for cancer had been found. Countless reports of palliation and cure of this disease 
were reported and numerous institutions were established for this method of treat¬ 
ment. After a time it was discovered that in the severer forms of cancer, apparent 
cure or palliation was followed by recurrence, and while certain cases are still classed 
as amenable to X-ray treatment, it is not depended upon at the present day as the 
sole means of treatment except in absolutely inoperable cases. It is, however, being 
used as a supplementary treatment to operation, and so used, seems to aid materially 
in rapid recovery and prevention of recurrence in a definite pro|x>rtion of cases. 
Incidentally, it has been found to have a profound effect upon the skin and upon 
glandular structure, not so disappointing as its use in malignant conditions and 
more permanent in its results. It has also a profound effect upon the nervous 
system which, intelligently used, makes it of value in a number of conditions. 

TECHNIQUE. Owing to its peculiar construction, the Campbell Coil is 
particularly adapted to X-nty therapy. It is desirable in order to estimate dosage 
that the action of the tube should be practically constant and that the same degree 
of vacuum should be maintained. By means of proper regulation, it is possible to 
maintain uniform treat ment during an extended period providing the tube is properly 
constructed and properly seasoned. For therapeutic work, the frequency regulator 
should be on the point next "Low” and the primary regulator from one to three or 
four points advanced. The spark gap should be adjusted so that the radiance in 
the lube is steady and even. With this adjustment, a tul>e may l>c operated from 
five to fifteen minutes without great variation of vacuum. 

TL BES. High-Frequency apparatus requires a tul>e of special construction 
in order that the current may pass through it in only one direction. For this pur¬ 
pose it is provided with an extra cathode which acts as a valve to choke Ixick one 
alternation of the current. In connecting to the coil one wire should pass from post 
"B" of the roil to the large cathode of the tube, and one wire front post "N" of the 
coil to the small cathode of the lube. The second wire should never be connected to 
that terminal of the tube which leads directly to the anode or target of the tube. 

With a tultc of the High-Frequency type, it is essential that during its manu¬ 
facture it should be exhausted to a point somewhat higher than that which will 
enable it to start off readily upon application of current. 
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Before use. therefore, it may lie necessary to reduce the tube to the desired 
vacuum. The method of reduction will vary with the type of tube which is used, 
and instructions for reduction will be furnished by the manufacturer. 

Inasmuch as the Campbell Electric Corporation has given special attention 
to the production of a tube best adapted to use with its coils, it is strongly advised 
that to get the best results, this tube should be used. If the tube is not overused 
while it is unseasoned, after each use there will lie an absorption of gas directly into 
its metal parts, requiring reduction before subsequent use. Overheating when 
new may drive out sufficient gas from metal parts to prevent entire reabsorption 
u|>on cooling. It is best, therefore, for therapeutic purposes to use a tulx.- which has 
already been seasoned by radiographic work. By seasoning, we mean an establish¬ 
ment of a condition in which there is a perfect balance between the driving out of 
gas and its subsequent reabsorption. If a new tube must be used, do not reduce 
the vacuum loo much before treatment, and discontinue its use upon the first ap¬ 
pearance of a material drop in vacuum. The first warning of this dropping will lie 
an appreciable lessening of the hum of the sjiark gap; the color of the tube will take 
oil a bluish tinge; if run is continued, there will lx- a bluish pencil from cathode to 
target. 

In the event that upon cooling off the vacuum is found to be too low for the 
work in hand, it may usually be raised by reversing the connections from coil to 
tube,— that is, connect wire from post "B” to the small cathode and from post"N" 
to the large cathode: with frequency regulator at point next to “Low" and primary 
regulator at second point, spark gap fairly well closed, turn on current and allow 
it to run for several minutes, or until the desired vacuum is obtained. To gauge 
the increase of vacuum, reconnect the tube properly, push in the sliding rod through 
[X)st “N" until a spark will pass from post “B" to rod; withdraw rod slightly l>eyond 
sparking distance, and after a brief run this gap will again be jumped by the spark; 
withdraw rod still further and repeat until desired vacuum is obtained. 

VACUUM AND ITS ESTIMATION. The projx-r vacuum for various treat¬ 
ments will be indicated in the discussion of physiological action of the X-ray. The 
vacuum may be roughly estimated by the length of spark which the tube will lvtck 
up. One to two inches is low, two to four is medium, and four to six is high. At 
the same time the color of tulx: will also show the vacuum. A low tulx* is a bluish 
green; medium, bright green: high, yellowish green; very high, almost a canary 
yellow. 

PHYSIOLOGICAL ACTION OF X-RAY. The final action of the ray is 
destructive, due to inhibition of cell activity. Its action is more marked on abnormal 
than on normal tissues, hence its value in therapeutics, as the desired effect may he 
produced without serious disturbance of surrounding normal structure. It i on- 
tracts the blood vessels and has a profound effect ii|x>n glands, inhibiting their action 
and producing atrophy. It diminishes the leucocytes and the lymphocytes are 
specially sensitive to it, being first and most profoundly affected. The effect upon 
testicles and ovaries is atrophy without inflammatory reaction and sterility without 
im|*nirment of function. 
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I he lower vacuum ravs have a much more decided chemical action and are 
much more superficial in their effect, owing to a lesser degree of jicnctration. They 
.ire much more inclined to produce dermatitis and even necrosis of superficial tissues. 

Higher vacuum affects the skin less, but has a more profound effect upon deeper 
tissues and organs. The low rays are of comparatively short wavelength, and their 
action diminishes rapidly as the distance from tube to part treated is increased. It 
i» |x>ssible, therefore, by selection of vacuum and regulation of distance to produce 
a maximum effect at any desired depth, to avoid profound effect upon deep structures 
when treating surface conditions and vice versa. 

INDICATIONS FOR USE. At the present time the X-ray has its widest 
field of usefulness in the treatment of skin and glandular diseases. It is a specific 
for unmixed Psoriasis, relieves a large pro|K»rtion of cases of Eczema. Acne, Lichen, 
Impetigo. Favus, etc.: cures a majority of cases of Tubercular Adenitis; has l>een 
used with marked success in f.oitrcs, both simple and exophthalmic; will cure about 
eighty per cent of Epitheliomas and Rodent Ulcers: has been used successfully in 
Leukr.-mia. Obviously it is Impossible in a short treatise to list the conditions in 
which the value of the X-ray has been proven, or to give detailed technique for 
these conditions. Before entering the wide field of X-rav therapy, the operator 
shotdd make himself familiar with these fxiints from one of the later and more 
extensive works on this subject, of which there is a large and constantly increasing 
choice. 

PROTECTION OF PATIENT AND OPERATOR. With the potential 
dangers from prolonged or reckless exposure to the X-ray, it is obvious that certain 
precautionary measures should be taken to limit the action of the rays to a given 
point, and that the operator, particularly, should be as free as possible from any 
exposure whatever. A properly adapted tube-shield will cut off practically all rays 
except those passing through its diaphragm, and as the opening of this diaphragm 
may bo regulated to any desired area down to a fraction of an inrh, it is possible to 
limit the area treated sufficiently by this means alone. Still further protection to 
patient may lie had when desired, by covering the region of part treated with a sheet 
of tea lead in which is an opening a little larger than the point treated and directly 
over it. An aluminum disc fitted to the diaphragm will cut off the most active 
chemical rays of extremely low vacuum and is a good precaution where a medium 
to medium low tube is used. For the operator there are many safety devices, among 
which are the lead-lined cabinet, lead-lined screen, or apron and gloves of protective 
material. A full list of these devices will be found in complete textbooks. 

While we do not wish to minimize the danger of the X-ray. nor to destroy a 
wholesome respect for its harmful properties, we believe that with ordinary pre¬ 
caution there should l» no untoward effect upon the operator. In our factory, the 
room for exhausting tubes is entirely lined with heavy sheet lead, with a lead glass 
window for observation of tidies during exhaustion. Four tubes arc on the pumps 
.11 the same time and current is constantly passed through them during this process. 
With the above protection, one man has done our exhausting for more than three 
years, working ten hours a flay, and at the present time luis no ill effects to show 
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from exposure in spite of a subsequent test of tu!»e when removed front the pump, 
which is made within a large shield of heavy lead glass. On the other hand, many 
operators who worked unprotected before the dangers of prolonged exposure were 
recognized, are now paying the penalty by profound suffering. It is well, therefore, 
to treat the X-ray with the same respect which you would give to dynamite or a 
violent poison, and err on the safe side of protection. 



FREQUENCY and du¬ 
ration OF TREATMENT. 

The effect of the X-ray is cumu¬ 
lative anti its maximum elfect is 
apparent some days after treat¬ 
ment. There is also the factor 
of the personal equation. It i> 
well, therefore, to make haste 
slowly. 

We purposely omit definite 
instructions as to these points 
as the technique of X-ra\ 
therapy varies from time to time 
anil according to the experiences 
of different individual operators. 

There are sufficient text¬ 
books devoted entirely to this 
subject to guide the one who 
wishes to take up this line of 

work, and we would advise their careful study liefore undertaking so potent a method 
of therapy. 


oV 'Trr^ffnrnr 


CHAPTER IV 

RADIOGRAPHY WITH A HIGH-FREQUENCY COIL 

While it has its limitations, any first-class High-Frequency coil will do a sur¬ 
prising amount of X-ray work if properly understood and properly handled. No 
matter what the apparatus, be it a portable coil, or an interrupterlcss transformer, 
there are certain necessary adjustments of the apparatus itself, proper regulation 
of the tube for the work undertaken, proper selection of plates, and a projier handling 
of plates after they have been exposed. 

While it is manifestly impossible in a limited s|>ace to give complete instruction 
for successful radiography, we shall try and take up enough of the essentials to enable 
the beginner to conduct intelligent experimental work, and in case of failure to be 
able to estimate the cause of his failure. We shall consider the matter only so far 
as the use of a High-Frequency coil is concerned. 
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THE X-RAY TUBE 



X-rays arc produced by passing a high-tension, unidirectional current through 
a properly constructed tube which has been exhausted to a high vacuum 
As the current produced by all High-Frequency coils is alternating, the first essential 
istomakeit unidirectional, which is accomplished by means of a valve or choke ("V"). 
When this tube is used the terminal “B" should be connected with post "B" of the 
coil and terminal "N” with "N" of the coil. If the current is then turned on there 
will lie a hemisphere of brilliant radiance in the tube in front of the line H H\ while 
back of this line will be a hemisphere of dull radiance. From the target of the tulie. 
at its center, invisible X-rays arc projected along the lines R, R', R"; while these 
rays diverge slightly they may for all practical purposes be considered as passing 
jxirallcl from the center of the tube and at right angles to its axis. 

PHOTOGRAPHIC ACTION OF X-RAYS 

X-rays have the peculiar property of being able to pass directly through solid 
objects, (jenctrating them in practically direct proportion to their density or specific 
gravity. They also have the property of acting on specially prepared photographic 
plates in a manner similar to that of light waves. These two properties make 
possible the recording on a photographic plate a shadow picture of any object placed 
between it and the source of the rays. The varying densities of matter through 
which the rays pass, result in the production of a detailed image of the object or a 
radiogram. 

As the vacuum within the tube increases, or decreases, the waves become shorter 
or longer and their power to penetrate increases as they become shorter. Conse¬ 
quently the higher the vacuum, the denser the object through which they will pass 
and the less their absorption. The higher the penetration of the rays, the less active 
they are on the silver salts with which the plate is coated. It should also be under¬ 
stood that the higher the vacuum of the tube, the less the amount of current which 
can be forced through it. 
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In addition to the X-rays projected directly from the target of the tube. thert 
arc also tangent rays which arc thrown off from the surface of the tube and which, 
though comparatively feeble, have some action on the photographic plate. The 
higher the vacuum of the tube, the greater the number of the tangent rays, For 
these reasons it is l>cst to limit, so far as possible, the passage of all but the direct 
ra\s. I his is accomplished by means of placing Inflow the tube some impenetrable 
object, having a central o|xming of sufficient size to permit the covering of the plate 
" hich is used. 1 herefore, to do the best work a special tube stand with diaphragms 
of varying sizes should lie used. 

The speed with which a radiogram is produced is in direct pro|>ortion to the 
volume of current passing through the tube. 

ESSENTIALS FOR GOOD X-RAY WORK 

As a summary of the above, the best results arc obtained when there is the 
largest possible volume of current passing through a tube of as low vacuum as will 
allow penetration of the |xirt to be examined. Inasmuch as the focus changes as 
a tube drops in vacuum, and a changing focus has the effect of distroying detail, 
it is necessary that the volume of current in tube lie not so great as to drop the 
vacuum during exposure. 

I he vacuum of a tube may be approximately estimated by the spark which it 
will l>ack up. Work with High-Frequency coils is best accomplished by a vacuum 
w hich will back up from 3 to 6" of spark, according to density of |>art examined. 

Inasmuch as we usually request the making of an elbow plate in our investiga¬ 
tions of difficulty on the pan of our customers in getting good work, we will take up. 
step by step, the production of such a plate. 

1. The plate used must be an X-ray plate of recognized merit; it must be 
fresh,—or at least well preserved. 

2. 1 he plate must be loaded in a room from which has been excluded every 
particle of light and which is illuminated only by a safe photographic red light. 

3. Place the plate in the black envelope, with w hich it is furnished, in such a 
way that the film side, or dull side of the plate, shall be away from the flap of the 
envelope and toward its plain aide: place the black envelope and plate in the orange 
envelope, flap end first, and in such a position that the plain side of the exterior 
envelope shall correspond with that of the interior. 

4. Place tube in tube stand so that it is parallel with a line from post “B” to 
‘N with terminal “B” of tube toward post “B.” Connect cord front "B" on coil 
to "B" of tube, being careful that it does not come within six inches of the coil or 
nearer than this to any of the metal parts of the tube or stand; connect "N" and 
“.V in the same manner. Arrange table on which plate is to rest so that plate 
may be directly below the diaphragm of tube stand and at a distance of eighteen 
inches from the target at the center of the tube. 

~). Place Frequency Regulator on “Low" anti open Primary Regulator one or 
two points; open spark gap gradually. If tube lights up readily, with a distinct 
hemisphere of radiance, continue moving primary* regulator until it is on the last 
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point. Then slide in the rod through post ".V on "E" or “K" coil, or move hinged 
arm found on coils of the upright type until the spark will jump from post “B" to 
point rather than |«t-s through the tube. This will indicate the length of spark 
which tube is backing up. 

6. All High-Frequency X-ray tubes are usually exhausted to a vacuum rather 
too high for work. It will probably be found, therefore, that when the Primary 
Regulator has been O|ioned two or three |x>ints and the spark gap opened up. that 
the tube will light up irregularly, or not at all; that there is a good deal of leakage 
of current from the conductor going to post “B." and even possibly a discharge of 
current lictweeu the two posts of the coil. It is then necessary to reduce the vacuum 
is follows: 

7. Place Frequency Regulator on point next to “Low”, place collar of reducing 
wire which comes with each tube on metal terminal at "G" and bend end of wire 
so that it will come opposite ntetal terminal of tube at “B"; turn wire down by means 
of hinge, until point is about J" from metal, and open primary regulator one point 
for an instant, allowing sparks to pass directly through the chemical chamber "C. 
Turn back wire; replace Frequency Regulator on “Low” and open up Primarx Regu¬ 
lator to last point. If tube still refuses to light up properly, repeat this process 
carefully until, when the point of sliding rod is 4" from post “B,” there will l>c just 
a spitting of current across this air gap, with sjiark gap well open. I hen pull sliding 
rod way back and shut off current at main switch. 

8. Bring plate from dark room, place it on table, with film side up, so that 
center of plate is directly beneath center of diaphragm; have subject place elbow, 
flexed to an angle of about fiO degrees, so that articular surface is at center of plate, 
condyles in a direct line front target of tube to center of plate, forearm pronated. 
See that no part of patient's body, at any time, comes nearer than S' of tube, or 
connecting wires, or of radiators, registers, piping, fixtures, wires, or of any other 
metal. Turn on current at main switch and expose for 30 seconds with “h” Coil. 
(“F" or “K” Coils, 5 to 10 seconds; “1" Coil. 15 to 20 seconds.) 

9. If familiar with plate development, develop plate until it is practically 
opaque to ordinary dark-room light. If given to a photographer, instruct him to 
develop until it will make a strong transparency. 

If above conditions are followed, the result will be a clear plate showing fine 
bone detail, a fair outline of muscular tissue, and fat layer outside muscles. 

With a tube of the same vacuum, a plate of the ankle, either anterior, posterior, 
or lateral, ran be made in about the same time: a wrist in onc-third the time, bor 
a knee or shoulder of a (icrson of average weight, the 0" tulie should back up about 
5", the 7" tungsten target tube. 4". and the exposure from 2 to 2J times as long as 
for elbow; chest. 2 times as long as elbow. On a patient of medium weight, a hip 
plate can lie made in 4 to 5 times that of elbow, and fi" tube should back up about 6"; 
7" tungsten target tube, 4J"; a tungsten target tube will improve the work wonder¬ 
fully on any coil over that which can be produced by a 6" tube. 

BODY RADIATION. In doing deeper work, there i> an element to lie con¬ 
tended with in the way of secondary radiation sot up in the body of the patient, 
which tends to make the plate indistinct. This IkmIv radiation is bound to occur. 
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cither from prolonged exposure, or even from a moderate exposure with a tube of 

high vacuum. It is best, therefore, to use an intensifying screen for heavy work 
with a small coil. 

LSE OF INTENSIFY ING SCREEN. An intensifying screen is a sheet of 
can board or celluloid, coated with fine crystals of some substance which fluoresces 
actively when exposed to X-ray. Its coated side is placed next to the film side of the 
plate, and an exposure made for about one-fifth the time that would be required 
without a screen. 1 he resulting image is. in reality, a contact print upon the plate 
of the flourescent image produced upon the screen, and can be made with a tube of 
ower \acuum than if it were not used. Modern screens are free from granulations, 
ami will, if proficrly used, produce results which can scarcely be told from those pro¬ 
duced directly by the action of the rays. They are durable, and may be used repeat¬ 
edly tor a long time, if they are properly cared for. With an "E" coil and a good 
screen, a hip plate of average patient can be made in about 25seconds, which is clear 
and rich in detail, showing distinctly the shadow of the border of the acetabulum, 
through the head of the femur. 

LIMITATIONS OF THE X-RAY TUBE 

I rolonged exposure tends to heat the tube and cause a drop in vacuum, and 
once the vacuum begins to drop, penetration becomes insufficient and further 
exposure is useless. I his is another important reason why screens should be used 
for deep work, and it is not unusual for expert operators, with the heaviest apparatus, 
to resort to the use of a screen for the more difficult work. 

Given standard apparatus, no matter what its size or rapacity, the results 
obtained depend largely upon an intelligent use of the tube. This is the most sensi¬ 
tive part of the equipment and the only one which cannot be made “fool-proof.” 
It is at the mercy of its user. 

No two tubes are exactly alike as to speed, focus or ability to stand hard work. 
So far as construction is concerned, they are practically standardized and arc ex¬ 
hausted to practically the same vacuum. It is reasonable to sup|x)se that any 
reputable manufacturer of tubes will not send one out that is not up to standard, 
and any subsequent misbehavior is more than likely to be the fault of the operator, 
rather than of the tube. 

Within the metal parts of every tube there remains a s^iall quantity of what is 
technically known as residual gas. A prolonged run heats the metal and drives 
a minute portion of this gas into the body of the tube. Unless the tube is run for 
too long a period, this gas will reabsorb into the metals,and the older x tube Incomes 
the greater its capacity for restoring its vacuum. This property is known as ".season¬ 
ing’’ and a well seasoned tube is capable of standing more reduction anti of doing 
more prolonged work than a green tube. While a tube is partly seasoned before 
leaving the factory, unfortunately this process can not be wholly accomplished 
except by use. It is well, therefore, to hate several tubes, using the newer ones 
for the lighter work and depending upon the veterans for the harder work. 
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CAUSES OF FAILURE 

The principal causes of failure to obtain good work, in the order of their fre¬ 
quency, as noted from personal instruction and correspondence with our customers 
are: 

1. Attempting to work with a tube of too high vacuum. In this case the 
tube runs unsteadily; there is considerable leakage from conductor going to post “B” 
and the radiance of the tube is of a yellowish-green color, hemisphere not clearly 
defined and presenting a thin appearance. This causes the production of rays of 
too high penetration and too small volume. The resultant plate shows an image 
lacking in contrast, grayish in color even on the parts of the plate which are entirely 
exposed to the rays. 

2. Attempting work with a tube of too low vacuum. The tube runs steadily 
and quietly and the hemisphere is well marked, but it shows a bluish tinge and if 
very low there is a distinct pencil of bluish radiance between the cathode (K), and 
the target at the center of the tube. The result is a large volume of rays at too low 
a degree of penetration and the resultant plate will show only a faint image of the 
denser parts,—or, if too low, even clear glass, while the uncovered parts of the plate 
will be a dense black. 

3. Overexposure. If with a high iul>e the result will be a grayish plate with 
detail obscured by a foggy appearance. If with a low tube a dense black plate, 
lacking in detail and contrast of parts. 

4. l'ndcre.\|x>sure with a high tube shows either practically clear glass or a 
faint grayish image. With a low tube, dear glass under the deeper structures and 
transparent greyish black under thin parts or on uncovered part of the plate. 

DEVELOPxMENT OF ROENTGENOGRAMS 

After the plate has been exposed, the following procedures are identical with 
those used for any photographic plate. 

The room in which plates arc to be developed should be light-tight and while 
plates are ltciug handled should lie illuminated by a safe dark-room light, and even that 
should be so situated that the plate cither during or before development should not 
be kept nearer than one foot to the source of light and should be covered while in 
the developing tray, except for such brief periods as are necessary to watch the 
progress of development. 

Development consists of subjecting the plate to a solution of certain chemicals 
which transform such portions of the plateas have been exposed to light into insoluble 
silver, varying in density to the amount of light which has reached any given part. 
These variations in density produce the resultant image. 

With each box of plates will be found a formula for developer which is best 
adapted for use with that particular brand of plate. All manufacturers of X-ray 
plates put up developer in packages of the dry chemicals which require only the 
addition of a certain amount of pure water to render them ready for use. When 
convenience is considered, and with the present high cost of photographic chemicals, 
the use of these prepared powders is the most economical. 
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After the plate has l>een sufficient!* developed, it should be carefully washed 
and placed in the fixing both, a solution which dissolves out from the gelatin film 
of the plate all silver salts which have not been completely reduced by the developer. 
It should then be washed either in running water for at least fifteen minutes, or in 
a dozen changes of fresh water and then dried until all signs of moisture arc out of 
the gelatin. 

If one has had no experience in developing plates, we should strongly advise 
that the matter be taken up with a practical photographer, or some friend who is a 
successful amateur. Fifteen minutes in the dark room of an experienced man is 
worth a hundred pages of textbook instruction. 


KEYNOTES FOR TREATMENT 

The following suggestions have been compiled from clinical experience, reports 
of cases and consultation of numerous textbooks. We do not present them as 
original nor as definirc instructions, simply as reported successful methods in the 
hands of numerous operators. 

ABSCESS may be sometimes prevented or aborted by the use of a low vacuum 
High-Frequency electrode. When suppuration is inevitable, it may be promoted 
by use of a high vacuum tube, and cure hastened. 

ACNE VULGARIS. Best treated with X-ray. or Fulguration. 

ADENITIS, CERVICAL. Many cases of cure have been reported, even after 
failure of other methods including vaccine treatment. A high vacuum X-ray tube 
is used with treatments at intervals of from three days to a week, according to 
progress. Where there is suppuration, the process is hastened and cosmetic effects 
are obtained. Any appearance of dermatitis is an indication to suspend treatment 
until it has been absent for a week or more. It is better to hold treatments short of 
any skin reaction. X-ray treatment may be well supplemented by auto-condensa¬ 
tion for its constitutional effects. 

ALBLTMINURIA. \uto-condensation has been found to be of considerable 
value in Bright’s Disease. Eberhart states that he has seen both albumin and casts 
disappear under this treatment, and believes it to be of sufficient value to warrant 
its employment in every possible case, particularly where there is co-existent high 
blood pressure. Treatment will lower the blood pressure and relieve pressure in 
kidneys by taking the strain off the tubules. 

ALOPECIA. Treated with surface electrode, F. R. 2d point. P. R. I to 2 point s , 
spark gap only slightly open. Pass electrode lightly and rapidly over scalp for five 
to ten minutes daily, occasionally raising slighth from surface. If irritation is 
produced use F. R. on “High" ami lengthen interval between treatment. 
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ANEMIA and CHLOROSIS. Auto-condcnsation daily, or not Its* than 
three times a week, 400 to S00 nt. a. 

ARTERIOSCLEROSIS. (See also Hypertension.) Most favorable report > 
in this condition arc receiver! from numerous sources following treatment by auto- 
condcnsation. F. R. at “High. I*. R. 2 to 7. dosage 400 to KOI) m. a., three to si\ 
times a week for from ten to twenty minutes. At each sitting the blood pressure is 
reduced temporarily, and as treatments progress the reduction becomes permanent. 
I se of vacuum electrode along spine is CONTRAINDICATED. 

If half the reports are to be believed, the most brilliant results from high-tension 
electricity are to be found in this condition, and there is a decided improvement in 
accompanying abnormal condition of heart and kidneys. Early treatment in con¬ 
ditions where increased arterial tension is found, is reputed to prevent the inevitable 
subsequent arteriosclerosis. 

ARTHRITIS, RHEUMATOID. Patient — female. 38 —had lost use of 
right hand and muscles were becoming atrophied with extreme pain. Baths, massage 
and local application of iodine failed to relieve. After three months of general tonic 
treatment with special local application to affected hand, twice weekly, use of hand 
anti general health were restored (report of Ur. J. E. B.). 

ASTHMA. Auto-condcnsation 500 to 800 m. a. three times a week. 

BLOOD PRESSURE. (See Arteriosclerosis also Hypertension.) 

BRONCHITIS. Daily auto-condensation 400 to 800 m. a. for ten minutes, 
followed by five-minute treatment with surface electrode (vacuum) to chest and 
spine. K. R. 2d point, P. R. 1 to 2. Of late, the use of ozone in this condition is 
coming' into more general use. 

CANCER. (See Carcinoma, Sarcoma. Epithelioma.) 

CURBUNCLE. Treatment with X-ray. 

CARCINOMA. The X-ray has been used with success in a proportion of 
cases but should not be depended upon except in inoperable cases or as an auxiliary 
treatment in cases where operation is advisable. 

CHOREA. Like all functional nervous diseases, this is particularly amenable 
to High-Frequency treatment, both by auto-condensation and tonic treatment with 
the vacuum electrode. 

CERVICITIS. Insulated vaginal electrode. Treatments every other day. 

I ubricatc wit h vegetable rather t han mineral lubricant for sake of belter conduction. 
F. R. ■‘High,'' P. R. I to 3 points, duration of treatment five to seven minutes. 
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CHRONIC ULCERS. A stimulating treatment from vacuum electrode i- 
recommended, also treatment with surface electrode through several layers of gauze. 
Local nutrition is improved anti there is decided benefit from slight amount of ozone 
produced. A direct spraying with ozone is also highly recommended. 

CONSTIPATION. Patient lying on auto [>ad or treatment chair extended, 
connected with one D’Arsonva! socket on coil, operator holding in one hand metal 
electrode connected with the other D’Arsonval socket on coil, frequency regulator on 
“High." primary regulator open four to five points, massage applied with other 
hand over entire extent of Colon. 

CONVALESCENCE. Direct benefit may be received and strength regained 
more rapidly. Auto-condensation for ten minutes, followed by surface electrode 
where not contraindicated, will produce prompt and marked results. 

CORYZA. Surface electrode applied over outside of nose. F. R. at “High,” 
P. R. 2 points. This may be supplemented by ozone inhalations or direct treatment 
to mucous surface by insulated nasal electrode, switches as for external treatment. 

CYSTITIS. Use insulated rectal electrode with same technique as in Cer¬ 
vicitis. Vacuum electrode may Ik* applied externally over region of bladder. 

DANDRUFF. Same treatment as for Alopecia. 

DIABETES. Under auto-condensation, 400 to 800 in. a. the sugar rapidly 
disappears and general conditions improve. Treat daily at first, increasing interval 
as sugar disappears. Treatments should last from ten to twenty minutes. 

DILATATION OF STOMACH. Auto-condensation 400 to (500 m. a. dail> 
at first. Local treatment with surface electrode may also be used to advantage. 
If local treatment is given, adjust F. R. to 2d point, P. R. 1 or 2 points. 

DYSPEPSIA. Set* technique as for Dilatation of Stomach. 

EAR, DISEASES OF. Eljerhart states, "In catarrhal deafness the High- 
Frequency current in connection with mechanical vibration will yield remarkable 
results in 00* c cases treated." Geyser (J. A. T.. April, 1000). in an article on the 
treatment of catarrhal deafness, after mentioning the ordinary cleansing measures, 
etc., states, "Assuming that the nasopharynx has lx?en properly cleansed, a mucous 
membrane either in a state of hypertrophy or atrophy requires a stimulating measure. 
Of all agents used, the High-Frequency current from a glass vacuum electrode 
delivered to the entire mucous membrane of the nose, is perhaps the Ik*si." In 
ortler to properly localize the treatment, an insulated nasal electrode is of course 
essential. 
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Mastoiditis. Although the resort to surgery scents to he considered the wisest 
course in the treatment of this condition, there have been reported remarkable 
results from the use of the High-Frequency current. Ur. B. R. M. reports. “Our 
patient, a child about ten years old. was brought to me four or five days after the 
trouble had started, suffering much pain. His temperature was 104 degrees. Opera¬ 
tion was advised, but parents insisted on trying something else first, and so the I ligh- 
Frequeucy current was applied. One treatment gave such relief that the patient 
slept all night, although during the previous two or three nights he had slept hardly 
any. Treatments were continued for about two weeks with complete cure as a 
result.” Dr. F. S. S. reports another similar and interesting case. “In a severe 
case of mastoid abscess with cerebral and pyemic symptoms, a vigorous thirty- 
minute treatment with the white-vacuum electrode applied externally and a metal 
electrode in the mouth of the patient, produced an absolute dispersion of the acute 
manifestations, the patient sleeping naturally inside of five hours. The next day the 
pus was withdrawn, and although a cover-glass preparation showed countless num- 
l>ers of the streptococci and staphylococci, but a few scattered colonies were obtained 
in a plate culture on nutrient gelatin." Dr. L. J. L. also reports a case of acute 
mastoiditis where in order “to do something right off” he applied the Thermo-Faradic 
current by means of moist electrodes with such remarkable and instant relief that 
he was encouraged to continue this as the sole treatment and with good results. 

Otitis Media. The use of the vacuum electrode in this condition in conjunction 
with other methods has proven of great benefit. Dr. B. R. M. reports a case |rured 
by application of vacuum electrodes three times a week. Dr. J.W. U. also reports 
excellent results in chronic infections. 

Tinnitusaurium. The use of High-Frequency current in this condition has 
yielded gotwi results in many cases, especially when used in conjunction with vibra¬ 
tion. Dr. J. W. U. rejjorts that in Tinnitus, he has not failed in a single instance 
to cure this symptom. Where treatment is to !>c directed to the auditory canal or 
tympanum, an insulated electrode is essential. 

ECZEMA. Radiation with medium tube, eight to ten inches from surface. 
F. R. 3d point. P. R. 2 to 4 points, duration of treatment five minutes at intervals 
of from five days to a week. Supplementary or intermediate treatment may be given 
with surface electrode, F. R. "High." P. R. 1 to 2 points. Brilliant results arc re- 
ported from both X-ray and local treatment. 

ENLARGED PROSTATE. (See Prostate.) 

ENDOMETRITIS. Same treatment as for Cervicitis. 

EPILEPSY. Favorable reports are given of treatment with X-ray. Owing 
to |x*sib!c ill effects on brain, this method should not be used until there are more 
definite rejtoris and data. 

EPITHELIOMA. (See Skin Cancer.) 
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EYE, DISEASES OF. Various cvc conditions, varying from simple con¬ 
junctivitis to the deeper sealed conditions, have been beneficially treated by the 
application of a mild current of extreme high-frequency with a special eye electrode. 
Owing to extreme sensitiveness of the eye, the treatments should l>c given with 
caution and only with apparatus which will deliver a small volume of current at a 
very high-frequency and perfectly uniform. One of the important features of the 
Camplwll Coil is the attention which has been given to the production of a current 
of this character, for use within the cavities and on the more sensitive parts. 

Atrophy of Optic Nerve. Daily treatments with the High-Frequenc> vacuum 
electrode in this condition have l>een reported of value. 

Blepharitis. Fox reports over one hundred cases of this condition treated b\ 
High-Frequency current with no failures. Hherhart mentions a case, "which had 
resisted all of the usual routine treatment, which improved rapidly from three 
applications a week of the High-Frequency current in connection with high candle- 
power light. 

Conjunctivitis. Many reports of lx:nefit in this condition have l>een reported 
from the use of High-Frequency currents. 

Corneal Opacity. High-Frequency currents, in conjunction with other means 
of treatment, have proven of great value in retarding the progress of this disease. 

Glaucoma. From the association of Glaucoma with high blood pressure and 
hypertension of the eyeball, auto-condensation is naturally suggested. Dr. \\ M. E. 
reports success with this method, obtaining relief sometimes in a single treatment. 

Incipient Cataract. From its power to cause reabsorption, the High- 
Frequency current has been used in this condition in a number of cases with apparent¬ 
ly beneficial effects. 

Intra-Ocular Hemorrhage. Auto-condensation at first naturally suggests 
itself for the control of the high blood pressure. This can be well supplemented by 
local High-Frequency treatment and beneficial effects may lx* expected. 

Iritis. The analgesic effect of the High-Frequency current is particular!) 
marked in this extremely painful condition. 

Paralysis of Ocular Muscles. From its value in general paralytic conditions, 
the High-Frequency current will naturally suggest itself in this form of local paralysis 
and many reports of successful use have been made. 

Trachoma. Dr. P. makes the following report: "A young man, age twenty- 
five. employed in a cotton mill, came to me to see what my machine could do as a 
last resort. I gave careful advice as to diet and general mode of life, emphazising 
cleanliness, and began auto-condensation treatment accompanied with massage of 
the eyelids, and also a very fine current through the special eye electrode. Treat¬ 
ments twice a week continued for three months resulted in an apparent completccure. 

FAVUS. This disease has been variously and successfully treated by the 
vacuum electrode, figuration and X-ray. In common with a number of skin 
diseases these methods of treatment should not be forgotten. 
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FISSURE (ANALi. Dr. P. reports ;i number of cases of this disease which 
he has successfully treated with High-Frequency' current. For this purposes he uses 
a special electnxle built along the lines of the regular rectal electrode, but ha r * 
spherical expansion about \\ inches from the tip. in order that complete surface con¬ 
tact mav Ik* obtained. 


G \STRITIS. General tonic treatment with auto-condensation or with \ at uum 
electrode as in Dyspepsia. 


GLEET. May be treated with mild treatment through insulated urethral 
electrode for five minutes, every day or once in two days. A safer and almost as 
effective method of treatment is given with insulated rectal electrode. sc \ege a •> e 


lubricant. 


GOITRE. Both Exophthalmic and simple goitre have been successfully treats <1 
with X-rav as an auxiliary to medication or without other treatment. 

GONORRHEA. In acute stage, mild High-Frequency treatment with rectal 
insulated electrode. In sub-acute cases, mild treatment with insulated urethra 
electrode, duration of treatment five minutes, interval one or two days. Improve¬ 
ment clue to general action of current supplemented by direct production of ozone 
on surface of mucous membrane. 


GOUT. Auto-condensation, 400 to 700 m. a. daily or every other day except 
when acute symptoms arc present: treatment five to fifteen minutes. Aggravation 
may follow first treatments, in which case they should be of short duration. I he 
value of this treatment in Gout may be easily understood if the physiological action 
of auto-condensation is recalled. 

HAY FEVER. General treatment, either by auto-condensation or bv tonic 
treatment along spine, followed by local treatment externally, will oftentimes pro¬ 
duce entire relief of this most annoying condition. 

HEADACHE. Where headache is of nervous origin, relief may be obtained 
by five to ten-minute treatment with mild current through surface electrode Uow 
vacuum). Congestive headaches with increased arterial tension, auto-condcnsa- 
tion 400 to 600 m. a. Symptomatic headaches should be treated according to primary 
exciting cause. 

HEMORRHOIDS. External hemorrhoids may be treated for five minutes 
daily with a mild current from plain rectal electrode. Internal, with insulated rectal 
electrode, active point of electrode at diseased area. 
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HERPES ZOSTER. Mild treatment with vacuum electrode over affected 
area on alternate days for five minutes, electrode in loose contact with surface or 
treatment given through intervening layers of gauze. Supplement with tonic treat¬ 
ment along nerve trunks supplying affected area. Two to four treatments will 
usually give permanent relief. 

HIGH BI.OOD PRESSURE. (See Arteriosclerosis, also Hypertension. 

HYPERTENSION. This condition is an indication for auto-condensation, 
and treatment by this method gives most brilliant results according to many authori¬ 
ties and private operators. 400 to S00 m. a. should be given daily, or on alternate 
days, fora period varying from ten to twenty minutes according to response to treat¬ 
ment. Careful tests made with the sphygmomanometer before and after treatment 
will substantiate the claims for auto-condensation as noted above and in the para- 
graph on arteriosclerosis. 

HYSTERIA. Both for actual and psychic effects High-Frequency currents 
are extremely valuable in this condition. Auto-conden.sation. spinal treatment, or 
a combination of the two, should bo selected according to the blood pressure. 

IMPETIGO. Treatment is indicated as for Acne Vulgaris. 

INFANTILE PARALYSIS. Daily treatments with a stimulating treatment 
over spine anti affected parts, has produced marked Itcnefit in a large number of cases. 
The white vacuum electrode is indicated with a frequency as low as can be comfort¬ 
ably borne. 

INSOMNIA. Mild treatment for five minutes with surface electrode at base 
of brain and along cervical vertebrae, followed by ten minutes of auto-condensation 
4U0 to 000 m. a. Treatments should be given daily, preferable in the evening or 
latter part of the day. In some cases persistent treatment is required, and treatment 
should not l>c undertaken unless patient is willing to continue for a reasonable period. 

LEUGORRHEA. Treatment for five minutes with mild current from vagi, 
electrode supplemented by tonic treatment along lumbar spine, auto-cond 
when indicated by general condition. 

LOCOMOTOR ATAXIA. While electricity will not cure this condition, 
marked palliation and prolongation of life have been obtained by use of vacuum 
electrode along spine, F. R. at 2, P. R. 1 to 3, spark gap open to produce discharge 
up to point of toleration. Stimulating treatment may also be given along back of 
limbs from body to ralf. 
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LUMBAGO. Immediate relief may he obtained by stimulating treatment 
with surface electrode over painful area. F. R. at 2, P. R. 1 to 3. spark gap fairly 
well open. Treat at least daily to begin with and continue each treatment until 
relief from pain is accomplished. Treatment will be more efficacious if affected 
muscles arc put on tension during application of surface electrode. Auto-condensa¬ 
tion will assist in promoting elimination of toxins. 

LUPUS VULGARIS. A goodly proportion of cases have been successfully 
treated with X-ray. 

MOLES. A number of cases arc reported as having been successfully treated 
with figuration, and it is claimed that this method is superior to use of electric 
needle. Care should be used not to treat too extensive an area at any one time. 
One or two treatments are usually sufficient. Treatment is followed by infiltration, 
a scab, desquamation of scab leaving normal skin. 

NEURALGIA. Local treatment with vacuum electrode mild or stimulating 
according to amount of relief obtained. General treatment with vacuum electrode 
along spine. In selected cases most rapid relief may be obtained by direct appli¬ 
cation of Thermo-Faradic current through moist clectrixles over painful area, F. R. 2. 
P. R. I to 3. spark gap fairly well closed, change location of electrodes as they become 
uncomfortably warm. 

NEURASTHENIA. As in all nervous conditions some form of high-tension 
electricity is well indicated. Whether tonic treatment with vacuum electrode, or 
auto-condensation, will depend upon blow! pressure. As blood pressure is usually 
either normal or low, the most frequent method will Ik: by tonic treatment with vac¬ 
uum electrode along spine and over epigastrium. Treatments should be short anti 
frequent at first, increasing length anti interval as improvement occurs. Unless ten¬ 
sion is subnormal an auxiliary auto-condensation (400 to GOO m. a.), will be of value. 

NEURITIS. It is in this condition that High-Frequency currents have most 
frequently brought relief to the patient anti credit to the operator. So great is the 
pro|K>rtion of cures that the High-hrequcncv currents may be properly classed as 
specific. It is well to begin each treatment with five to ten minutes of nuto-coudcnsaiiou 
400 to GOO tii. a., followed by local application to painful area with vacuum electrode 
h. R- at High, P. R. I to 3 points, spark gap well dosed. Treatment should be 
edativc and not stimulating. Aggravation may follow first treatments, but this is 
'' a contraindication for continuing treatment. Interval of treatment at first should 
jt oe more than one day and decided advantage may be hail and time saved by 

treatments until relief after treatment continues during the interval. Increase 
interval according to progress of case. 

OBF.SI TY. Inasmuch as this condition is the result of faulty metabolism good 
results ntay be expected and arc obtained by the use of auto-condensation (400 to 
S00 in. a.) daily for fifteen minutes. Marked reduction of weight follows in a goodly 
proportion of cases, and increased bodily comfort in all. 
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PARALYSIS. Stimulating treatment with vacuum electrotie over affected 
muscles. Auto-condensation if tension is above normal. Length of treatment five 
to fifteen minutes. 

POST-FRACTURF. TREATMENT. I.ocal nutrition, relief of stiffness and 
rapid restoration of muscular tone will follow daily treatments with Thermo-Faradic 
current by moist electrodes. Begin treatments as soon As part is out of splint. P. 
R. 2 points, F. R. 1 to 3 points, treat on opposite sides of limb or with electrodes on 
same side, separated four or five inches. Move electrodes from time to time to avoid 
uncomfortable heat. Length of treatment ten to fifteen minutes. 

POST-OPERATIVE CONDITIONS. Select treatment according to special 
case, following indications as outlined under various conditions in which High- 
Frequency currents are indicated. Bear in mind at all times the tonic and nutritional 
value of auto-condciisation. 

PROLAPSE OF RECTUM. This condition has been relieved entirely by 
treatment with insulated rectal electrode. F. R. at High, P. R. 1 to 2 points, s|xtrk 
gap well closed. Treatments at intervals of two days and lasting for five minutes. 
For infants and children an insulated urethral electrode niav l>e used. 

PROSTATIC DISEASES. A large number of cases of enlarged prostate which 
have been successfully treated with High-Frequency current are reported. Insulated 
rectal electrode should be uses! and technique for work in cavities should be carried 
out. 

PSORIASIS. This disease is most amenable to X-ray treatment and in the 
experience of the editor, extending over ten years and involving fifty or more cases, 
but one failure has occurred. 

RHEUMATISM. High-Frequency currents are of value in all rheumatic 
conditions. Pain and local tenderness will be relieved by a mild application with 
surface electrode for five minutes daily. In the majority of cases auto-condensation 
for ten minutes (400 to 800 m. a.) should supplement the local treatment as this largcl 
increases the elimination of uric acid. In chronic conditions, with exudation 
Thcrmo-Faradic current by means of moist electrodes (sec technique in post-frat. 
treatment) rapid progress is made. 

RODENT ULCER. (See Skin Cancer.) 

SCIATICA. This condition ycilds readily to vacuum electrode treatment, and 
in the majority of cases it is well to consider auto-condensation as an auxiliary measure. 
(See Neuritis.) 
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SKIN CANCERS. 1 he X-ray has proven curative in a large number of cases 
of Epithelioma and Rodent Ulcer. A medium low tube is used eight to ten inches 
from surface and treatments given once in five days for five to ten minutes. Sur¬ 
rounding parts should l>e protected, and if irritation (reaction) is produced, treatment 
should be suspended until at least ten days from disappearance of irritation. Mild 
fulguration from the point of a small vacuum electrode is a help, especially in prevent¬ 
ing marginal spread. 

SKIN DISEASES. Both X-ray anil vacuum electrode treatment arc of value 
in a large number of skin conditions and have already been taken up under special 
skin diseases. With these methods of treatment at hand, it is possible for the general 
practitioner to carry to a successful termination many cutaneous disturbances which 
otherwise in justicctohis patient and to himself should be referred to the dermatologist. 

SPRAINS. Treat with soothing application from surface vacuum electrode. 
Treatments should be given daily. The same technique with the Thermo-Faradic 
current as used in post-fracture conditions is also of great value. 

STIFF NECK. (See Torticollis.) 

STRICTL RE OF URETHRA. C.ood results are reported by the use of an 
insulated vacuum electrode with a mild current, giving five-minute treatments at 
intervals of from two to four days. Care should be taken in handling the electrode 
that no strain is brought upon it as breakage has occurred in a few instances. If 
electrode lannot l>e easily introduced, its application should be preceded by intro¬ 
duction of a sound. (See cavity work.) 

SYNOVII IS. (Same treatment as for Sprains.) 

THROAI DISEASES. The external use of vacuum electrode in various throat 
londitions will readily suggest itself, together with such general treatment as may 
be indicated in special cases. 

TIC DOULOUREUX. A number of operators report relief in this disease 
here all other means have failed. 1 he general technique is application of vacuum 
i trode with mildly stimulating current over affected area with prolonged and 

at treatments. 

.ORTICOULIS. Application of vacuum electrode with mildly stimulating 
.rent over affected muscles. 

TUBERCULOSIS. In pulmonary and general tubercular conditions, improve- 
--nt has followed the use of auto-condensation (400 to 700 m. a.) on alternate days. 

• n many cases a reaction is shown during early treatment by a rise of temperature. 

• his is an indication for lengthening interval between treatments. Favorable prog- 
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ress is indicated by Rain of weight and disap|>earunce of t. b. The X-ray has licen 
used with some benefit, but owing to the long period over which treatment must 
extend, it should not be undertaken except by an experienced operator. 

TUBERCULAR GLANDS. (Sec Adenitis.) 

TUBERCULOSIS OF SKIN. (See Lupus.) 

URIC ACID CONDITIONS. The eliminative effect of auto-condcnsation 
renders this treatment particularly valuable in all conditions where an excess of uric 
acid is found. Urinalysis following treatment will demonstrate this fact to the most 
skeptical. 

VARICOSE ULCERS. We are in receipt of a numlier of rc|>orts of favorable 
treatment by means of stimulating High-Frequency treatment with vacuum electrode. 

WARTS. Figuration has proved to be most successful in the treatment 
of warts and small growths. Either a regular fulguration elect rode, or the tip of a 
small vacuum electrode should be used. F. R. at "High," I*. R. 2 points, s|>ark gap 
moderately well opened. Treat apex of wart until it becomes white and soft. Usual¬ 
ly one or two minutes will be sufficient. loiter the growth reddens and a scab is 
formed which drops off in a week or ten days, taking growth with it. If treatment 
is too mild, one or two repetitions may be necessary. 

WRY NECK. (See Torticollis.) 

IN CONCLUSION. We have not mentioned all the conditions in which High- 
Frequency currents will bring relief and cure, but have covered sufficient ground 
to suggest other uses to the observant physician. There is a wide field for original 
research work as. although it has come to stay, this methixl of treatment is still in 
its infancy. If this incomplete booklet has licen of any help to the reader, we 
shall be repaid for the work given to its compilation. May we ask in turn reports 
of success in the above diseases, but especially any new or original application of 
High-Frequency currents which has proven successful in the hands of individual 
operators? 


10 


(C) Jeff Behary 2019 










(C) Jeff Behary 2019 


43 













(C) Jeff Behary 2019 


1 



























2 McIntosh Electrical Corporation 

OALVANIC. FARADIC AND SINUSOIDAL ELECTRODES 


1 


McIntosh Eloctrlcal Corporation 
OALVANIC. FARADIC AND 8INUSOIDAL ELECTRODE 


THE SELECTION OF ELECTRODES 


The physician entering the field of rlfrlru thernp«ft||r» llih the selection of suitable 
elect r<*lr« * rnther (N-rpb-vmg problem, especially ns nn« writer* recommend the use 
for some favorite inetnl in nlino«t every mnceivnble applirntion. Xrisw anger is |«nrtial 
to copper, Mn«w V holtis fast to cine, r»nl Martin is a strong mlvoritr «.f platinum. 
The matter really resolve* itself to the qtir«tb-n, ''Shall tlie partirulnr electrode he nulu- 
Me .r insoluble'*; In other words, »hnll it l*e immune or subject to the elect roly lie dccom- 
positiuu which lak«*s plnce at the positive |*»|r. 

THE POSITIVE 1*01.K of the galvant current librrnte* and attract* the ntonis of 
oxygen nn«l chlorine fount! in tlo- flu lit* of the l«..|v which attack the metal rom|M»sing 
the electrre|. ; and if it Iw one of the hoser metnU. Midi ns copper, line, or iron, n salt 
in reailily formed; this roast it uting the oxychloride of the respective metal. 

THE NEGATIVE 1*01.K give* roc to no such .Iccomposition *• take* place at the 
positive auii therefore the metal used is not nn iinportimt factor; although nickel pin tel 
instrument* are usually utilized for *|*cial applications with this pule, bernuse they .Jo 
not tarnish or rust. 

THE KAKADU* CURRENT has no chemical prot-crlies and the metal utilized is nut 
an essential item, nllliotigh nickel plating is prrfcrn-sl. 

THE SINUSOIDAL CUBRKXT lays no claim to any special polar ■ ffeet* nn<l aceom 
nio'I'it• itself to the form of elcctrude most readily mailable. 

OllTEIf. ZINC AND IKON nr.- us.nl largely for their untbcplir ant] astringent 
properties mol the former is in |»opiilnr favor at the present ilny A c»p|>er elect rode is 
valuable for metallic electrolysis nt the (•ositivr polr ami is useful on the negative pole 
nr with the fnra.lle rarer nt. 

NICKEL PLATED ELECTRODES are design.^! es|nvia1ly for use with the faradic 
current or the negative pole in galvanism, an<| should on no account U- employed on the 
poaitivr i-de, as the plating would l«r stripped: this nl*» applies tu go|«l-|Jatcd needlca, 
for. it will l*e recollected, gold is «ubj«>rt to the influence of chlorine. 

ItlXb'K TIN. PLATINUM AND CARltON are - npabb- of withstanding the action 
of the positive pole, tiring uunfTerted br either chlorine or oxygen: and therefore may 
be utilised where the effects of this polt- ate desired in com-* where the ap|4icntioa of 
metallic salts is not indicated. Platinum is very coolly and carbon is brittle and liar-1 
to work, but block tin is mure practical, a» the cost is not prohibitive aud it is easy of 
adaptation. 

VAGINAL AND INTRA UTERINE ELECTRODES are always best of copper, ex 
erpt for faradization or dilating, when nickel plating is preferable, 

RECTAL ELECTRODES are usually more desirable in enpper, n» the treatment of 
bemorrltoid* demands this | articular metallic salt. 

AlllK>MINAL ELECTRODES are preferably of a Mock-tin jdate with 

a nuitnlde covering. 

URETHRAL ELECTRODES, if respired solely for the treatment of stricture, should 
be nickel plated, but for the treatment of gleet and kindred ailments copper is indi- 
catch 


EYE, EAR. NOSE AND THROAT ELECTRODES arc largely called for in copper, 
but in roses where the farndic or sinusoidal currents ore to b. employed, nickel plating 
i* more desirable. 

EPILATING KLK<TUQDKs OR NEEDLES are usually of steel, as the nega¬ 
tive |Milr is most commonly employed for this pur|>o*r. 

AS A SUMMARY it might be said that cupper is a very serviceable, allround 
metal, and can occasionally l»e replaced by cine or iron; but nickel plated Instruments are 
in a class of their own. and are unexcelled for certain a|icrial applications. 

NOTE -All price* in this Itulletin an- net 3'» days, delivery I'. 0. H. Chicago, excepting 
that a discount of .1% will In* allowed where cash acroui|iaaica the order. 
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NEEDLE HOLDERS. EPILATION ACCESSORIES. ETC. 



.. I-ml. W..r.l 

Hg. Until Rubber Needle Holder . $ 1 . 2 ft Kitirrmte 

Kig. fkutl. Hard Rubber Needle Holder, with Interrupter.. .. 2.26 Easel 

Klg. 0107. liar-1 Rubber Needle Holder, round.. 1.00 Equity 

Pig. «2W7. Needle Holder with Magnifying Gins*. 4.60 Ea*em.-nt 

A very convenient device for u«c in epilation. The ii.-.-lle 
holder will receive any sire need I r, while the lens may In- ndjustc-l 
to the pro]ier focus by m.-ans of the sliding sleeve on which it is 
mounted. 


Kig. 0072. Depilatory Forceps .. . . AO Excavate 

Eig. #U*I. NeUwoncer’s t'ntaphorie Goitre Klectrodi . 3.76 Epigram 

For N.-iswnuger*s latest application of Thiosinnmin in the 
treatment of goitre, in which hr has been meeting with marker! 
sucres*. 

Kig. 0147, Dr. Rice’s Face Aaaesthetirer. . ... . 3.76 Escort 

I'sed with grrat satisfaction with adrenalin and cocaine for 
anaesthetizing the fare preparatory to the electrolytb removal 
of superfluous hair or l rent meat or bleauslirs. 

Fig. 0148. Dr. Rice’s Up Anaesthetirer.. 2-26 Hnmpa 

Used for the same purjios- as above, but e*|meially adapted 
to nuaesthiiicing the lip. 

Needles For Epitalion 

Fig. 0400. Sharp Steel Needles, j«er dozen. 2.00 Erin 

Fig. (MllO. Sharp Steel Needles, each . .18 Erin 

Fig. (KKll. llnyes* Bulbous pointed Stiwl Needles, per Horen. . .. 2-60 Essex 

Fig. 0001. llaves* Bulbous Pointed Steel Needles, each . .26 Essex 
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GALVANIC, r A It A DIC AND SINUSOIDAL ELECTRODES 


Mcllloit Elec trie. I Corporation 13 

OALVANIC, FA RADIO AND SINUSOIDAL ELECTRODES 


“KANTBERN” 

i Trademark IC-ir. I'. N. I’«t. Off.) 

ASBESTOS PAD ELECTRODES 


PROSTATIC ELECTRODES 
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(‘nmposed r.f ubnlo* fillinic covered with strong r«tt«»ti ir.rsh with fl< glide metal 
eoMiliirlnr* with high grodr •!•**'•? rubber bark*. A*Ih*!4*s in the Iwsf *ul*«tiltttr for ••lay, 
eliminating tin- an any a are or Inronvrairaer <>f that •ulmtanee. Abaorba and retain* 
moisture better limit any other material and in the least Irritating. 


< % «»lr Ward 
Kura 


Kir. (ISin, AlHlomkiial or tienrral I’lirism- Pnd Miye. .t * lit inrhi**. 

Price ..MfiO 

An earellent mean* of applying abdominal mnreuigr with 
the alow alnti*otdnl or surging sinusoidal rmrrnt to the nl-bmun; 
using No. »IS11 Lumbar Pad plnred crosswise under thi lunil-nr 
region. A small bag wf sand or shut may lie iisrsl to weight the 
abdominal |<nd in (etsllion. 

Fig. <311. Lumbar Fad. M«r, 4 x lo inch.-.. Price.. . 3.50 Hugest* 

Km ployed |»v l»r. Ireland for treat meat of lumbago with 
negntivp galvanism and sallrylute of smln ralaphorirally with 
patient lying prone U|m»b the poaitlvn rltdominnl |«nd. 

Fig. <313. Perineal Pud. Hie,-. 3 x S Inches. Price. 2.00 Event 

Designed for treatment of pruritl* with negative iodine 
rata|diore«i» (galvanism with No. <2IS ijM.sitlvei to abdomen. 

Affected part* must be thoroughly cleansed Iwforr treatment to 
avoid undue irritation. 

Fig. <213. A*1 m 'tun <*ov» red Pise*, 3'y inches in diameter, enraaed 
iu miu'Hii; designed to tnk* the place of the ordinary felt disc* 
supplied with no.*t apiinratn*. Attaehable to Melnto*h No. I 
Pniversal Wooden Handiest. Prlee, |»er pair, wrlthout handh • ... 

Fig. <217. Prlee, including No. I Wooden Handles. . 

Mg. <314. AsbestosCovered Oval I'ad, 3 x .*• inrhea, with heavy sheet 
rubber rover with -trap to attnr.b to hand for manual tmumagn 
of the atol«Hnra or other (wrln. Prlee. .. .. .. • 1-30 

Fig. <215. Pom| btr Het Knntbi ru Asbestos Pad Klertrmle*. 13.00 


1.50 

2.25 


Kstate 

Error 



Fig 

nr. 

n. 


0131. Xdivumt'i Pot a b <«* trsaling salaried pt»*utr «Un4 ••••> wd 
•alitlS taslaOla* pU beater's U| ... 14 00 

013, Kills «**I4 hstw’% Hkla Itsss tor So al»l. *w*h •** 

Tins eb-tr-U ka* Udt sat'•••♦ally employed by t»r. • a Xetsweager 
tor lh* application of hr .t and positive gatr n a i sw in proaiatP treatment 

TO# Ucknl*aa |b 4#taU U ss follows Pin** ih* i.*t»*ni In Nfarn P*»‘(l*» 

Pul s well wetted sMeailftal pad on Use lUsmi*. hrM In |»itt<«. I.» Ik* palleat 
Moist.n gold b*al*r's shin in water uariJ ikoraaghhr wel s«mI lahrt-alr *HI with 
■ n*thin e not • n»a-conductor Introduce th*- elm-trad- Into th« rertum I* 
r»s.r the gland. er anlil ihe bag In e«t ..f sight. ard siU*h in the aaarte of s 
r.n.lsM risrresif. the *-*th«d. being led to the a lot on Inst pad t»I* setae 

about a UUesiMMafal it salt to s pint of bat water sail saaMiml in s f.-intslu 
syringe sIhmii -is f.ci fro.u ike ft- ' Sneer allow tins bag to BU ta its <a|>aetty 
tf taw 4 m. It at) Uah lloM Ike mklor twke fn- 'fflnf kotaesti Ike ikwssl. 
and tutor of Ike rt*kt kan4 ssd. ellk a w»Ufc 4a Ik. Ufl kse4 a Oaw Ike 
water t» flow Into Ike el*« trsol* ftse to sis Tnm on .orient front 4" 

lo &0 ailIIUm;«res an4 WLsIaUIn for Ion aunalea. 

ftlja. c tt Hooea I ProsUte I'.Winotr To *- lie*4 With ike r*r»4b- Was* 
er aurgin* Klnus»l4al I'urrant. far atssss t* of the t*»o«lsle c Ua4 4.00 

n I on Neuaanjnrr** Pnsslatir C«t»|4srW M.rtrsM. wllh a»l*snUe4 Iron wire 
applustor far laakinf s|.plk sUmms lo Ike prosialW orrlkra. ss skew a in ml >.*» 


Kasamt 

Tsssy 


• Ilk 

nseriac 




kn«lk 


f. ••»• Netsaancer s I'slstdowir Kler«ro4*. soar a* 4|IHI. 
aj.ptir atur. far a|>idlcslkMi t» ealtre ur-lkra. wttk perfaratlatts 

* In”’a recant arUrls an tka Trsatiasat sf HrpsrUopkjr of Iks rrostau. 
Strictures sic.. Dr N«uwan«sr sajrs: 

•'In tresttna nrwslalle enisrcsmeiits hj th* forater prso-r** «*f asia« i«-lii- 
US Ike tsegaiue |««* <4 th* rwrreiu. mna> iliflleulties sere to ke sirmtas and 
such rare rserrkte.1 ia tils Irtkalijne Iks* H was almost ImnaasibU f«o Ike 
bhyaleUn not sn .S|^»l eleeir'-lkerspeutlst lo use H s»e.essfnlt; Tkr 
trieiiMnl of . sts|4>ori s|ppllrstie«> ..f TlitotiasaUn. w|.i, h was referresl lo In n 
reeeal srllrle published in ih. Are erf ran .toarnni «f t’liaiml Me4)slae. la mark 
slinpUr sw4 Iks resall* wore certain ... . 

The saw., rleetro.tr i> .repl"«e4 that ant tatr*4ure.| ky me sesrrat rears 
stare—see 4lfHi skore Tke applimior for this fl*»« of eork was forts.rlt 
mwls m( rsi'i-r. but. for the newer at»lh.i«l. «sltsr.lir4 iron wire Is Ires! salted. 
Absorbent rs.iton is teasel; w.*in4 aro.m.1 tkr spnll'ster for sl-mt tkree in f het. 
and after l.eir< —torated aitk ike ■otiitlon o i Tkloaiaamin It »s iwrUred In 
tlir kard-rwhtsr rewpUele awl ialrmlured Into the pru.taiu arrlka. It I* 
ili.n attacked to tbe psuitlve |>ole of a Minalant •vrrenl halter? and a rarrmt 
Strenctli of ten miilisu.p.rr. I. atUiwed to ft«w for ten mlnalr. Tim n*«alU* 
it ilie nsn.t abdominal |>a4 Treatment is aitrn etery foitrlk Js> 
rig AIM Armstrong keiswaager frelbral KJerlmile. rnmpl.u with rei|>p«r. ailtrr 

at>4 alar-wire ap|4Ualor* . .. •- • 

|»r J J I* Artutlronc's madiftratUu of llr XHswaa<rr‘s rlrrtnnle ahwwa 
•bote lntemle.1 for application of a solnllnn ef llie rra|mri|tr on is I'li- salt* 
appllrators of 4i<sreal nsrtal* furuPked. Pound ter» affeefisr in 
l of rflrtuiir Uletbriti* 


4.04 Irebns 


BOO Ktld.nl 


witk the 



rig. 

0208 . 

Kstra Capper Wire Appllralor. eark 

7ft 

Ksptal 

Kwa|e 

ri* 

0303 . 

Kafra line Wire Appliraior. rack 

. .76 

Krskins 

rig 

0404. 

Kstra Hiltrr Wire ApplUatwr. renti. 

l-«» 

Kstoppel 

Klee tor 

rig 

nano. 

Kura Oalvaaued Iron Wire Applicator, rack 

.7ft 

K* angel 


(C) Jeff Behary 2019 
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GALVANIC, rARADIC AND SINUSOIDAL ELECTBODES 


URETHRAL ELECTRODES 






1 



0050 0075 


Fig. 0050. Metallic Sottm), nickel pbt«u| ... §1.26 

Fig. 5*»75. Nr law auger'* 1’rvthrnl falaphurtr KlfflrMlf, including two 
olive*. No*. |H nml 24, F reach. . . ...... 

Ila* Into aucc.-nafAilly employed by Dr. Nciawangcr for the 
cataphoric appllration of Thioaiuaniia In urethral *trirtun. The 
hard rubber olive lia« a hollow chamber to mataln molatrarU 
cotton making contact with n platinum terminal. 

Fig. *11 7a. Hard Rubber Olive for al»ovr, lirr |K French. 85 

Fig. 527a. Hard Rubber Olive for above, ilrr 21 French. 85 

Fig. 5021. I'rcthral Elect rode, iiuulated with hard r«ibtw>r. 1.50 

Fig. 5270. Avaorted Olive*. art of »lx, paro copper, to lit electrode_ SJS0 

Fig. 507u. Olive*, nickel plated, *et of twelve, aix* 10 32 French scale 
1" 5* •leni No 5021, U» d fur the treatment of urethral stricture, 
with the negative galvanic current. (Nor XeUwanger, figure 25, 
chapter 84.) t'aa alwi be used with the negative gnlAanic and 
the •itiuaoidal current, for the treatment of dy«tneborrhea and 4J»0 
sterility. (Nee Nelaw auger, figure 23. chapter 2l’.> 

Fig. 5170. Meparnti OUvc* only, a|ieeify ai*e, French wale, each. .36 

Fig. 5DHL Nriawanger'» Varicocele Kbwtrode. To l*e uaml with the 

poaitive gnlvanie current. (Nee NYiawnngcr, figure It*, chapter 20.) 2.50 


C ode Word 

Kmigrntc 

5.00 Empyrral 


Enmesh 

Kiudirinc 

Equerry 

Km.-mld 


Ka lice 
Erik lag 
Kgvmu 


NOTH’ Any ot the *Wt» «leclmdn eilti •crew i.iimul. aarb «• No AdtO and No «W»S1 mar lio 
atlarhed to a lugk fro-iurne) liarullr for high frciticr-cy treatment. by utlng Ailaptcr No 1310 or Na AMI. 


Mclntoih Elactrlcal Corporation 3 

GALVANIC, rARADIC AND SINUSOIDAL ELECTBODES 

ADJUSTABLE CORD TIPS AND UNIVERSAL CONNECTORS 



£se3— 


rig. 6502 


rtf. 6503 


rig. 5510 


rig. 6505 



J=» 


Fig C216 


rig. 6506 


'it 


Tig. 6507 

*9 


Tig. 5215 


Tt»** *'•«"» rw,t„e»ers (am a band; »«»• nf making »»»*.«*. .oaarHIaaa Mr I aleak a^ 

fmratua ar eW trod ns au4 aikrr make* #f apparatus **f #l«rtf*dra Th. Mr Into. > adjatlahle rnrd tin 
kaa barn adopted a* *landatd by mast maaladarm «• It ««i Ibr «r«l in lb* Aeld. alUieogh aoma 
makers u4 apparalna till) mm • different >U* of lip. 


Thr Sum (004 and CW1 arc 
Other sheet mrtat 


.try 


i» rntent tar haptwviata* electrodes of Mark in. alio* or 


Pig. OSOO. Adjn.ublr Card Ties per ,-lr . 

Fa*. MOl. Mrlutaab Ualmwl l ard Tip fananrtnr. •web 

Fig. AVlJ I*mM« I'aaorriar far wire* and rard. rek. 

Fig *301 I'kIuimI Electrode IWietw la taaawl card Ufa. rack. . 

Ft* *304 l*r H v i a * l'l Cnanrelor fee attaching eon darting rard to *hrH metal. 

rwndnHIag rard* or at 


I'ado Word 
M10 Earle 
.40 Earth 
.40 Ebb 
.40 Krra 

Edwin 
Effort 


Fig 41ot |>r Herd ■nan'* iVaaettor for ««Htn*«tlng i 

ta.*iIn< la iHeet metal, aarb, . 

Fig. ttV* Me•••!* Coanertor for <on sect lag adjatiabU card tips with the clamp 

farm of binding total a. aarb.. . .40 F.dltna 

Fig «ioJ Can nee tar (or si tar blag two .aadarting cord* to no* l.iadlng pnat. aarb 70 E twite 

Fig. «S10. Adapter to At M. latmh High Frequency Handle with S l««h akank 
to attarli er.» Mrlnio*li I Wit«4> haling a *rrew terminal with » lii tLread. 
aarb a* Ibe No *•»*«, Xa. tAOfla. So IKmi?. No 0120. Hr . permitting Iheae 

.■Vrtra.tr* to be «*rd far high ffr.|q«nrj application. 

FI* 4VJII Adapter (a At high fneinescy kaadte* of other make* hating a % iorh 
•hank, to lie a*al tame *■ *la«r .... 


Star k tin alloy Na, S3 gauge far improtUlag aarfare electrode*. per 

ra» IS tnrtira 


Fig. I nos* 

TbA* malrrtal cornea In rolla IS Inch** wide and one iweufv*! 
aide tijr a lot hr* long ) 

Fig 10045 I'andurtlag cord*. rottaa ratrml, nltb Mrlatoah adJatlaMe rard tip*. 

feet long. |«er pair .. ......... 

Pig. 1®0M, CondurlUt* rar.fr rattan entered. addition per pair (or a*ery Iwa feet 
FI*, loir, .... 

Fig. l*K>ao Maroon and Mar. 0 ft Milk t'aterad f'oadnrting t'nrd*. • »tr» Itrarr 

inaulntlan. per pair.. ... 

Fig ln*'*| lira*y Milk t'n*rred nifurratad I'onditrting mnl II ft baig. a great 
roiitmlrtire to connrrt one rant with two elartrwde* prire 
Fig 10452. F.atra l(ea*> Milk Catered t'ondnrting Cord Maraan or Mae, p«r yard 


M Mode 

.*0 Enact 
.2ft lint eg 
.7ft Able 


.1ft Amber 
l.ftO Alb In 


1.00 Alan 
•2ft A Men 


(C) Jeff Behary 2019 
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GALVANIC 


McIntosh Electric*! Corporation 11 

rARAD1C AND SINUSOIDAL ELECTRODES 


McIntosh Electrical Corporation 
TARADIC AND SINUSOIDAL ELECTRODES 

HANDLES AND SURFACE ELECTRODES 



4 


*»« aooi I m.rrral llaiwtW* witk 4t*m. par pair 

t'al.rraal il.MIrr only, par pair. 
r»« S 3 o> Hpaagi. IHaca. prr pair 
P*4 •<«! t'nivonal Ilan4la wtlk «ot tor*. |-r pair 
r»c 0«mi 7 I'ahrrul Ha n>ll». with lalrmipirr. a ark 

May I- ua»l i» lairrmpi *»i%aak mrvwd for norw «r na.rU Ittiiai sir 
U lalorrapt lk>* rap!4 tlnaaoMai mirrai far rltrlnnc .plaal r»flrin 

¥\t U40 Mai at ll*o4>ra. nlitd phlMi, pot pair 

r '* i K, " ,r " ,,l y •ssaiailn of Na llar.41# with a 4U-a f.„ 

•«••»*** ia r*Ki of amr iajarjr. . . 

ri* to* I Urea tntarmplir* Ilan4lr 0 tnokra lone V., W „. r( | rltkrr far H. 
larruplrrl mrrrnt or mnlinu«m» mrrrnt •< routine to -huh aorkol Ihr <or 4 
Up #• |4a<#4 in. prim 

r»« 0 ....- Plain Man 41. un. dfU aa No «o*|, without ill«m|<t«r. prlrr 

r “' ^JW‘57522 ’ ' ,r "' r ...«■» *-~ni ... 

rtc Mis Mrt.U.r Foot Plat. 

Pi* 0000 . 


. » larkn «t«ar* ... 

OO’.e VrlaM l'n|..r.«l Ktortmln. 1 I\*A tnrkra . flr.lhU lit. la I l„ |„ , 
with mold rollon or llai in «aat. . 7 .77 


7ft Fenian l 
7ft Estpi 
1-00 Rimulrt 
1-lft K4lfr 


I 00 Km.Unt 
ft.00 KimI 


ft»0 Klan 
2.00 RIM 

lift KjMtnra 
.00 Klhaw 

lift F.tpllrll 


„ , • •» .lib . ...brl »bbb .111 .... ,b. 

M.l.l»b .d>,l...l.l. ™.l lib. II... . nulnS.<r .1 . 1 .rlr.id.■ .„ 

•IOI I'nhmul ««-!•" »r II. lb. S. . n; l'i.i..n.l IWU. ... .. .lu.M I. S«\'ol 


\ 


galvanic. 


CERVICAL AND INTRA-UTERINE ELECTRODES 



4.A0 KitilMiap 


i mrrrnt aM) KngUah 


Pig *U)|e <'nj. *kape4 Klr.iro4r for flm* Tkla rUotro«lo 

* l — •••Mwrtis* an m.ulateti nirkrt pUt~l w, ||U4 «Hk 

maid rod mm ar.l ramrod nltk Saa.nl. aa4 uml n-rl.rr aa4 -1 port Ik. 

I'"*' 1 ""’ ■ larva «Ink ,t amt |(a .Ilarhn ml. am uln* dinaUtml h> tbr 

* r mrsiHf aiaaaaMal mrrrnt IH*. N.taaaafrr. I(urr 2 ft. rkaplnr 
Alt .1 $4 00 

>lg f‘i-% Nn.aai.rrr . i'atai'liarlr Cmil Klr.tr.dr Tbt. rtntra4o raaai.t. ..f 
a r*rfora«rd karJ ral. Ur hall a«nn«n4litf a platiaam tnmlnal, aliirh in a an 

I. ro.»m4 with a.. r.,ti,Mi Ha. Urn In Irratins Umralioit. n f tkr 

rmh with Tku.tr.a-imi oith srjilfjlng raaalu.. 

"»• l'Hlkw#k‘. ('apprr KI.rlro.lr Tki. rtrr|ra.|n ruM.i.ta «f an In.alalnl 

don. ..ip)M.rtins a ropier 4t*r .kain-J ta fit o.ar Uir ntrmal oa. for tkr 
I mat mm t ..f rinrint k) ro,.|^r rata pWral. . ilk tlir pa.lli.r snl.anU run ..t 
Pig nllt. |rr UoUapnkna r«pt**r Intra 1 tarin. Kk«ira4v« t»r o| of fo* r . .Urn 
13 ta S« Franrk 

Pig. Mill I'fU. our oiilj . 

For tkr irvatiamt of -rr.Vral miartS nltk lha poatn.r rahnmr mrrrnt 
• Mro Nrt.aahfrr. Sgarr 33, |>.(r Ion 1 

PI*. ftOWO. Nri.wangn a Captor lulra t’lrnna Klrrtm4ra. In.uiat.<l li; an 4 aim. 

|nr a»t of fonr 
Fts SISO Frtrr »t.r 0 . 11 j 

To PTVTMII r«nrm|ration of rnrrviil at IVn »f tka rlrrtmla For 

um a till tk» waiilr. galtanir rarrmt iMw N.iawancrr. pagr IS, 1 

Fi« #11' f/orli't * Inlra I'lrrilr I tfttat 111 «r Klrrfro4r. nirirl ;iUl>4 To hr u.rU 

Mltk tlir arntlir cal.an 1 . or alnu.oidal mrrrnt . 

7li Mil" iio*W'. Intra-I*farina KlrrtfoSr, purr ro|i|irr Fur tkr irmii 

Ik. waaitl.r sal«ani« mrprtil 1 f*rr Nm.aaltgrr. rkaptrr 7. • .... 

Pig oils. Harlot‘a Intra uterine KWtrwl# rw«i|Mian| of clttr. far* f«r tin. no-r 
rury ana Irani <-ata|4iarr«l*. far r.rkarotir tfaU tu Intrmlrrlnr lotion*, aitk 
fho immIii.o salvanir mrrrnt (Hor Nol.aansor. rbapu-r T.i 450 

NOTE' Ant of Ik* iUt« rlrrtnnlra with nmr trrwiinal. aaoh aa No unit and So 
atlarhoS la a kl«li frr.|iin.r> kanrllo far lilgk frn.|»onry tir.tnwnt hy uaino AiiaplVr 
Na «i |1 


2 24 
2.50 


Fpllogna* 
I. alar so 


Knulpagr 
K n Inara (r 


KapoSIto 

F.ntuUta 


Kmpirr 
«W»1»1 mar hr 
No Silo or 


(C) Jeff Behary 2019 
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OALVANIC. FARADIC AND 8INUM01DAL ELECTRODES 
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OALVANIC. TARAD1C AND 8IKU801DAL ELECTRODES 


RECTAL ELECTRODES 



I 


too? coas 


PI* 0000. Hartal KI*<-tro4*>. iiirk*! |«Ut<Nl. To I** ti*#J •Ilk «hr •InuaoiiUI 

»r fi.r-nlx >»irr*ti la •iiMuliir ilonlr .<»l»nt>. »r mnarUa In Ita 

Irraiiu.r.t of ranatlpalla* . . It 7ft 

Kif MWT l(>flal Klfrtn»4», Inaalatnl Kamo \» emtfi • ilk IhmiI*I*4 iIcm 2.00 
Ft*. ftoia c»{tj*rr lit rl»l Mrrtra4r for HaWMirrlixMi 
i'ib"i 4> *'ilk Ik* imaltim nlnnii nirrral. ( 

• 24I . 


Elfcira 

Ci'Kiiltr 


0.00 
« 00 


Riall 

Kntnti'* 


F«r Ilii" of krai 

la* S*Ur»»|*f. I(nr* 20 . 

kic «l"i" l»r Vrl K HiMaMt'i K**'al Dilator* «•*•! •ilh K»|M4 KlnaaotiUI Car 
r*M fur 4IUtillf M«arir. »»t of a iilr» with lilMlnc |'«i*la for rli-4'lrirol 

rMiaaallM ..... 

l ie AI5U. Or. Vllla'i ill Polar Hr»t*1 Kloa-irwlo 

Tliia rl#«-ic«4o ronarclrd with th. .lt,n»«Mal rr«*jl a iT«..|. |...*rfal 

atlmaUtloA «f Iko aarrol *jnii**l»iriu r*r.*U*. ll U Intalaaklr in mala) |»l»lr 
4lMft|>ri •hl#k *r» dor In itmt of Inter of Ik* a)ia|atkallr rv»ri.Mia apairni a«*h 
aa raaMipalUn i*4 *1IM *«o4lllooa. atari',» .|l*j>lat>••ml pm* tali.' Iruutat*. 

Milrnnilaak, rlr 

WHfc lhi» alarlrml* Ik* a>ff*»la i-r*ullar |u "OnOrlal Kliri'f}." aark ll 
flu.kite* of tka c»j»IIUrie«, «f* t»*.|llr oMamnl k> oiaooa of vllhrr tkr •)•• 

• wiimUiI or tkr InlaraiUlnl ri|44 ilhawliltl » art ran 

T*i* *k»tn»la raoai apart for ii«rillila|. Ik* ml •kamla* MaaNorr In 
• fckk ll la r* a-ao«iklaN| 

Fkc IW*S I'aniM Kaa-lal KUvlroAr To ho a**«l (it kick ralaala or « *emal 

atlmuUllon • Ilk Iko faraill. ait# or aarcl«C aiauMtUal > unrai 3.00 Kim 

Rif. 4143 fopjo-r KUiola KU«lro4r. Kor tkr Imtoni of I’ittoUa teilk iko 
paalllro **t«anlr rortrol pr«|n<lt»c <at>r|r ratapkerrala. wkirk ha. a i-owrrful 
a*Uli>r»l ot»«l J*m»ii4al atari ... . . .75 £«>•■•! 

NOTE! Ai»» of lltr oko»r rl#.ir«-i.. oiih arrtxa tmainal. au.k aa Xa. *404 and Vo HOOT m»y 
ka allarkod lo a kick fr*a »*«<7 kai.tll# for kick froqortwy ir«atOM*oi. I»> aair.t A*a|»trr Xo 4510 or 
No 4*. 11 



PAD ELECTRODES 





fliJIo. Kcinlbrrn AalMWtun 
on itagr 1, aixr 2*3 inrhr* 

l*n,l 

Hlrrtrodr, 

Ml lltr 

otylr aa Om«*rilH*d 

91.2& 

i ’ode Word 

lUIrCB 

H*. *1231. 

Kaallorn Akimlm 

Pad 

Dwlrwli 1 , 

»l*l* 

3*3 

Ikrhra. 

1.75 

KBs 

FI*. *1232- 

KnallM'ru Ailiralm 

Fad 

Klortnolr, 

aixr 

4 x 8 

Inrhn. . 

Z50 

Ktudra 

Ki*. 41233. 

KaiitlM-rn A•!»«*•!o« 

Fad 

Klrrtroalr, 

tint* 

3*7 

inrhra...... 

3.00 

Eddy 

Fi*. 11234. 

K Ulll lorn Aal>r*toa 

Fml 

Klrrlnnlr. 

«1m* 

r. x K 

inrhra. 

3^0 

Kmiurt 

Fi*. 8238. 

Kantlarrn A*l>ratno 

Pad 

KU rlroalr, 

aixr 

7 X W 

inrhra. 

4.00 

F>lipa 

Fljj. iKKl*;. Hr. 1*. h. Harm* 
k inrliro in <Hamrtrf. 

S|NI 

ngio Pillar 

Alxlomiaal Klrrtn»dc. 

2.00 

Exile 

Fig. 8U30. 

Wriat «»r Arm Klrrtr**«lr. 




100 

Etna 

Fig. 8130. 

Nrrk Klrctrtolr 






1.00 

Envoy 

Fig. *24«. 

Hr. Mrl R. Wnggoarr'a HI aural Flrrtr-*.| 

e.... 

. 

3.76 

Hall 


An admirable form of Mlf retaining rlrrirtMlr fur bi-aural 
treatment with galvanir, •inuanidal oi the >• ig*h fr«*<|tirnry eur- 
rent, . »pee tally u%ed bv Hr. Waggoner in Hi.- treatment of *« 
tarrhal ilrafm** uith IHathrrmy. Note tka* arrew terminal* »f 
rlrrttodr to wrhirh pledgeta of rollon nrr attarlird for each patient 
instead of lhr insanitary apongr ii|«». Al**t notr the militantini 
wrv* rlnmp holding I hr member* of thr electrode flrmlv In |m>«i 
lion no that It ilirr not clip out of thr rxterual tn< ntu> 


(C) Jeff Behary 2019 
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OALVANIC. rARADIC AND SINUSOIDAL ELECTRODES 
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OALVANIC. FARADIC AND SINU80IDAL ELECTRODES 


ELECTRODES FOR MUSCULAR FARADIZATION. ETC. 



0102 (1020 0017 



Fig. 01 US. Kris *• Kit'll rode. To l*c used with the fit rn dir nr rapid C<*dr Word 

slnifuitilnl entreat, t«» small muscles a* !«• the rye, ami for test¬ 
ing for rear I inn of degeneration, etc.. .$0.76 Elegant 

Fig. Ihirlienne's Metallic Feints, affording a highly mnorn 

train! form of elct-lradr contact for muscular faradization. 1.25 Elixir 

Fig. <R»I7. Metallic Itrusli Electrode. For fatiulir application to the 
skin surface to increase circulation and l«» produce sedation in 

(•ainfnl mu»rlc areas. . 1.00 Elder 

Fig. OfttS. Hull Electrode, each. .75 Eutopic 

Fig. 0023. Disc Electrodes. To be covered with gtltlKC or gold treater 
skin and moistened. To In- used with the fsrndic, rapid sinusoidal, 
or interrupted galvanic current, fur testing for reaction of degen 
oration, for the treatment of ntonir muscles, ond for |H-riplienil 

nerve stimulation, set of three. .1.00 Enthrone 

Fig. 0033A. Large Disc Electrode. .50 East 

Fig. rtnSJIB. Medium Disc Electrode. . . JbO Echo 

Fig. dn33t\ Small Dior Electrode . .50 Edge 

Fig. flOSfi, Esophageal Electrode, complete 3.60 Exclaim 

This electrode has a spiral Inside, is verv flexible and is 
Insulated with soft rubber. It is 24 inches in length, and is 
furnished with four oirtal olives, sl/es i h . V>, and \\ Inch in 
diameter, which acrcw firmly on the distal end. 

Fig. rt*e*j*. Stomach Elrctrod. 3.60 Emotion 

For the »|.i'll.'stiou ol Uslvanlstn or fsrs.il.... within llks Moms, li ar Ibdast 
. Til's IS a isrr d#»i'' 

paint Wing of hard ml.Wr with c*f f«»si».s»>. s» that th* rorreot only osn 
ta contact with lit# asnsu sorts'# I hranch sa s^srwo medium pmlwtli inWisd 
KOTF.! ,\ey •< O' iUis #i«-rtr#4#s with *rt»* Irfaitkl. sitrh as Ss. <102. As <017. Ns. MI], 
•|r , mat W stisrhctl t« a Mil (r*t|«ssr; handle tar hl|k fmisoKj treslmrnt. hr using Adapter 

N« tUH« or Ns mil. 


r 

V, 


« 

i 


ELECTRODES FOR EYE. EAR. NOSE AND THROAT 




Fig. 0074. ImuMs Ky* Sponge Klcrtrod# with llsndlr Far the application «f 
U* tsrsdt> or rapid sinusoidal current, ter the treatment «f atony of th# 
Mitsrlrs. nr ftsr ttrsltnrt.t with pts.uit# galvanic currant (nr r«n**stl»n S3JV0 

rig. <1|»4» I two hi# Kar Mawtrnde. Insulated. with H|*»oge Tips. Tw he osad with 
positive galvanic mrrriit tar congestion and pstn «r with rapid nr surging 
sinusoidal for .leafto.. *.00 

Kig 00.17 Strait C)l Klnimils. I'sWwf. Pur the Meatman! of Irsrhowia with lbs 

pas Hire galvanic current producing ropri# rolapHorcai* .. 1.00 

F it. «034 Ky* Cop »:»,•• ttod«- To W HIM with rattan and mi-dtrstad saint Pm* 
as condor tors af the pwsliti# gal*aol« current, for th« tr#atm«ut «»f conges 

»*"«•. fh.. • .. . s.oo 

Fig. toil Capper Tango* Plata. losoUlcd Fat Ihs treatment of lndel#nt olr*r% 
and shto rissiwu l»y the aj'plHatlaa at its |MMtti«r gslvsnlr ctirrrnl. producing 
rwprtr •suphotssts «M.S Nrtswangrr 's • Klrstrw Therapeutical Practice. 

Igor* 30. pag« 100). ... . . i.oo 

Fig- tl«S4. I»r jvhstp's Jdngt# Csni-s-c Xn«l KUrtrol. For th# lr.sii.imi at 

raurrh with th* positive pole of th* galvaal# current 3 26 

Fig. OOftV l*r. Sharp’s Ilowbl* Cai-per Nasal Elect rods 4 M> 

Fig lots Tonsil i:i#rtrr~lr. o»ch#l plated . -jm 

rig 003V. Laryngesl K.lri-imd#. UlrWrl ptalcd. tnssUlrd 1 io 

Fig. 003s l.srrog.sl KUnrodc. with tip l.OO- 


Krgn 

Kaqolta 


F.strort 

r.sodu 

Kvade 

K«*ratt 

Cntrapy 


(C) Jeff Behary 2019 


7 


































10 

OALV A NIC, 


McIntosh Electrical Corporation 
FARADIC AND SINUSOIDAL ELECTRODES 


McIntosh Electrical Corporation 7 

OALVANIC. F A R A DIC AND SINUSOIDAL ELECTRODES 


VAGINAL ELECTRODES 


ELECTRODES FOR SPONDYLOTHERAPY 




COW Vafliwl Kl.-tr.*!-, ukk.l |.Ul. .l $1.76 

I'unnl Vn*ii.nl KlnrtnnU, nickel |il«tc4, ll>*alst««l. in be j.r-l (of 
stimulation with :h« f*r*4i« w*r» *r sargls* *lmi.«.U|sl current... . 3.00 

J» r , a II flocM's IIipolar Vajotnl KN.-inMlr. iiirkd plat*.! 1.00 

0110. Cooper Hall Vaginal RWfUsir For with the positive ral'snl. 
rarrral : for thr- 'rralmrni of mriwirrkasU ((■»** Xei*»««ncr. figure 34.). 2.35 

4210 Zinc Hall Vaclaal Rlwlrxl*. (or iIjk mrffiifj nmatran, mtaphnretlv 3.00 
*005 Xelswsfi**r'* Vaginal f'sUplOHtr Kli-etrmlii 1.50 

ll of a |.*Tfumletl CS>|.|-r liall. mmiftlr.l on an insulated tube, 

ittmt with nnttlo and rorJ tkj. ronnortlon. affonllng a mean* of applying Ilk# 
oay rlilurl4w of copper logolhaf with a cataphoric dmagx of a ilnlrnl imnllra 
mnil For the UmImoiI of pyaaalohtn* with thr positive galvanic rtirrrnt 
<*tee Xrlswangrr. figure 30, page 191 ) 

Mfto l»r WJilm't I'tnlna kwfitor Electrode... . ... . 5.35 

Thi» rlr- ii.i.lr wIn n applied in const* tl«m with color a •loo slnusolsdal 
mrmit or an ImrrnlllMt vapid slnusohtal rnrrcat. la a most valuable means of 
restoring prolapsed uteri and other forms of ntatlno tual position to Normal pwtse. 

If the hitlllferwtii pad !• placed over the second lumbar vertebra thr 
results will t«w belter tliaii if over thr sMwm. .• Thr mrtal part I* a tolld 
allimlnmu raatlng, finely psiltshcd. while Ike insulated pc rlioti la hard rubber. 

It ran be attached to Uu ordinary universal *i«>.l.-n handle. 


Kill pel** 

Kaehew 
Km lid 

Eskimo 

Ktirhre 

Kplrwre 


Eulogy 


1 

ii 



A GOOD LUBRICANT FOR ELECTRODES 

Hr. C. 8 NeUwanger of ChUagW. Ike etulnet.i electro thsrrpeattsl. reroinmenda the following at 
• UMMt aatlafartory lubricant and one that 4>e« not Interfere with the ariioti of the rim ml 

Take I or. of the best white gum Iraglranlh. put Into a tpiart maann jar and add I pint of water 
and I pint «f glyeo thymollne. or any other antiseptic aolation let aland until tiaglrantb la dLaolaml. 

NOTKt Any of Iks alotve electrodes with arrow terminal, such a* So, mom. Xo noon. Xo, fllflO, 
etc . may be attached to a high frequency handle for high fr*»iuens-y treatment by using Adapter Xo 
fi’.lfl or No e»U. 



ng. oife 



rig. 6158 


Code Word 

Flf. filSfi. Bpondylcclrofo .. .$7.50 Kxhort 

I’scd In ••licit inp* tlu> variuua redoxes of the nplnv irroritiBg 
l« I lie nut In..1 tie ver I Itt'il in • * Spot,dv lot herapy." The ilintanee 
between the two electrode discs i* just saMrirnl !« *|wn the 
spinous processes, covering the fornminne on each side 

Wlicn the little lever marked ••A” connects the two m.-tnl 
pint together. and I he conducting coni l» attached to socket 

inarke.) “It,'' the electrode In monopolar; while an iniliflTrn'nl pad > 

nmai Ik* applied elsewhere. 

When tho lever marked **A f * is oicn, with one cord at **B” 
and one lu msekot ‘' C, ’' the electrode ia l>i|-'lnr. The eurrrnt can 
l.c interrupted by Incan* of the Interrupter on handle, or can 
lw made contlnuoua by sliding the ring **D" down over the in 
lerrupUif to hold it stnliottary. 

Two atnnll disc* are provideil for diagnostic effect* and two 
larger .liars for treutinent. Ttie uwr of u sinusoidal apparatus, 
whatever make, will lind this an iavalualde device for applying 
the current to the spine. 

Kig. dlSH. I>r. Hornier "a Self |(et inning Spinal Electrode. 7.50 Excess 

In the application of the idatiwdthil current according to 
NpoadyMhrrapy. a self-retaining electrode will In* found of grrat 
••oavenlence, avoiding the tedium of having to hold the electrode 
in place. This electrode was designed liv Dr. J. F. Hornier of 
Waukegan, HI., and consists of a •ulmtnntinl fibre band, fitted 
with two metal platen, jierforated with numerous lodes to admit 
the stems of sponge disc electrodes and u neat handle nn.l web 
lung band to fasten nbotit llic Irody. By fitting thr disc* to the 
lodes nearest the center the electrodes are brought close together 
ns for cervical application; while bv moving them farther njwrt 
the spanug can be adjusted to suit tne .|or«nl or lumbar vertebrae. 

Till* ctcutrode IS ideal for application lienrath the inferior angles 
of the scapulae for inducing contraction of the abdominal muscles 
as in splanchnoptosis, gn«trop|n«is. enteroptosis, etc., according to 
Kellogg’s met loot. An internipter l» provided on the handle 
whereby the current can be broken nt will, especially for the ap¬ 
plication of an intermittent rapid sinusoidal current. This elec 
trodc will be found of great convenience to all who own n sinu¬ 
soidal apparatus and will save many minute* of valuable time. 
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BOSTON MMD10AL AND SURGICAL JOURNAL 


[JciT f, ISM. 


FO* (NOEX TO ADVERTISEMENTS 


FOR PROFESSIONAL CARDS, MEDICAL 
SCHOOLS, ETC., 

Im ro,«< /*, 17, I* mnA J*. 


ROOK 05 c TUBES, £ 

"JJI — t,. r-1 . . In ,Mc fmtnlri 


siasu 

M3 DOUBLE 

FOCUS. 


A iso a full 

UM of 
Medical and 
5urxicsl Lamp* 


N 


i 


GRADE. 

The Finest made In this Country and 
Superior to any Imported. 

/ I / «» TIHB OOAMAMTKKD. 

5pcclal attention riven 
Tedical Trade. 


)0 


Wrhe for price*. 


BEACON LAMP CO. 

Harcourt Street, BOSTON, MASS. 


WANTED. 


Tte tairodaae a pa i aol pharmaceutical product which 
a already i fr-c: a n a t m. la Saropr. Man who rlatui 
Ha-pu^. Doctor. and I'rng,ai, regularly ooaldlake 
tkia aa a atda Una. Sail! ulu, and aomatlmlea- 

7. O. Boa lUt. Boa too. Maaa. 


■STABLIBHSD IN 1870 .- 



LLOYD 

Ac CO. 

W ASHDKjTOIf ST., Opp. OLA SOUTH CHURCH 

Prescription Opticians, 

IMPORTERS and MANUFACTURERS of 
Oculist’s Supplies. 

ARTIFICIAL EYES. ^rS^SST'. 

Sa a a an Bata or Worataea for 
W->r. Holmyfa toot for Cofor-Bllndnoaa 
Arwraye on nan*. 

Otar only Branch Store; 

Cor ESnyiston and Berkeley Streets, 

Bock Bay. 


TO LET. 

PKY8ICIAN*8 OFFICE, 

PrrrMeaee, K. f. 


X-Ray Supplies. 

CROOKES TUBES. FLUORESCOPES. 

Slaalay'a TOEPLRR-HOLTZ Machine. 
Will do rata, work aa hlfb-frtqaeocy coll at ONE- 
QUARTER FIK 1 T OOST, with ao tn.lallalUm or 
rwaainp rrpcnjra 
Send tor dcaerlptlra pamphlet aad price,. They 
will aaral. Interact yow. 

TlXliSTATK OF CALCIUM 

rHOToattAPHIQ JtCHF.KNS. 

G. A. FREI & CO.. 17 Bromfleld St., 

BOH TOM. 


BOYLSTON 

MEDICAL PRIZE QUESTIONS 

FOR 1896-97. 

Kor particular* addreaa W. F. Wbithet, 
I'F D., Secretary Harvard Medical School, 
Boa too. Maaa. 



MEDICAL PRACTICES 

0t4 wd ► w r l tm 
A , caM a* 1 «'i.e**H 
jg ,«m—'• o+A «.Wh 

^ m* r«rtr« Md fr 


GOULD’S 

NEW DICTIONARY 

Aa IlL.t/atad DU.lon.ry af Madldoe, Biology and 
AU4«4 8c I MB CM. 

Bj 080 BOB M - OOOLD. AM. MO. 

‘! dewaaiaatlof,, Ihrltw 

Uaw, ..4 rVeCnllUni .4 to. u,n>, ».~1 la U.tuln. 
'* 7 "! Thyalology Tbaraew.tlaa, Maurla 

m. M~» '***”&■ Oyneoolng. utelnlrla*,|S». 

_ r-'^ay. Frflaerfia. Laml MndUln., Fayrho 

■ •laaMMa, Nlaenlan,. ifaaralnfy, 7 niim)*,,, ala , 
0 uldtaiaa *** V ****** *alaaa,« aleaaly related la 


4 l>r* n «a»,« hww*M., 

fanarrdU^ arreapH 

■■to Lm «# 

«BA* ««4 ill 


£•*? 2 ^* Orwwa l.eether. Hat, tiaaa 

MMI Awtn TlMNMfe In4m, •* imb 

iMp, " M4» 

#fa*4«M MV*» mm 4 Mlklfofw## /Vm 

OAMRCLL 4k UPHAM, 

■ran. 


I tar «*a ■ ap t aad. 


ANNOUNCEMENT. 

•l IM kotpUtl, ktt Bteo Of lUlialBf lk« aauKa, a. 

tha dlapasal of tha laalttaUoa Jo? ST ^ T, £ 
tB.tra.Uoa |. ud - -^ T?TT- 


rsr 

abmplufSTthoa^ ^ UU) » : iSJTJJ Z 

eaaa ukia( aad tba m a r boda of ,»amlnatlo,i at 

pauaau; dally ailalaal laatrwetloc la mmtal aM 

aarrooa dUaaraa; r^wlar aoarac la th. —- 

aad pbyalolcgy of tha aarroaa aywias. with aaacM 
rafaraaoa to tha auaeta anatomy of tha bmla ... 
•plan] chord; and l.horwoc, aorlto 
etna (.lamlaalK* of tha blood, arlaa ota.) and la 
tha^ normal and paihoieglml analom?of 
ryrtrm. O p po rtaa lty will aiao ha offered forongteal 
work spon ipaclal ,nb)aeu. far which amnia labora¬ 
tory and library taoltlure will b. prondwT 
AppJloaat. mart fjrnlah mtWacvorr vrldanca of 
ehar«ur and bare bad a fall eollMlet. 
end modloel Ktacall-n. followM prafarably ly a 
wrrVe. In H, of lb. onara] hoapUaU. Tbay ahtild 
L*IL*v r ^ l,, I k . ,,o * ttl « ,o,0 « , »»» « Fraaoh. or 
5°*^ J * anfflolaat t rale log la alamaatary ailalaal 
and pataolofical mlcroacopy . and abora all a dratra 
to do thnroofb and Indrpaadoat work. 

Candidate, moat aoad la tb.tr application, on or 
bBtora SopiMbar lat with a abort paraonaJ hlatory, 
Me. reatdano*. Mnbplaoa and pr.noen 
tralnlD( aad plan, for fatar. work. ~ - - 


——-■ r ~M — ...... ..... Proa tha llat of 

applicant, four Inumaa will Ocaalaetad by eoapaU- 
llr. .lamination to bo hold at tha haapital dorlnc 
tbe laal weak la Saptanbar — tba aunt data to ha 
announced latar. 

I nUrnaa will ba famlabad board aad lodxtni at tha 
boapllat aad raaalra a aalary of BtOO par annam. 
The term of Mrrlc. will b. ooo year. 

It U tba daalrw of tba Tra.Ua. to altnat to tba 
hcapital yoang man of ability and adrasoad •tnadlna 
whn may wlah to parfaat tbama.lT*. In U* .tody of 
mnatal aad a.rroa. dltaaaa*. Mu oooBd.nl that 
tba Inatltallon la In a poatllon to farnlah Uaaob. a 
training which will bo of mneh prnctloal ralua to 
tbam. whether It ba Ibatr Intention to remain la ta. 
■paclalty or on yarn In ganeral practle. later. 

Candid are,, or nay one wUbla* additional Informa¬ 
tion may ad dram 

H. M. QUINSY. M.l>.. 

Supt. WoremMr l.onatlc Hnsplul. 

•lone 13. lfM. 


FOB SALE. 

A good practice within twenty-fly* mil** of 
Boaton. Apply to 

ROBERT BILL, 

1 Dabbit Place, Roxbout. Mam. 


See Advertisement of 

VINOLIA SOAP, 


PACK 1 9 . 


ANIMAL VACCINK VIKU8 


-Tara Viaoa raoouraa ran aawr a 
oowra Twa lba*t aowwr " Sa*wn af I 
af Smith U OH, OaaaoU, Harm. tta*. 


M lar*n nary pwlau. m aiiealllc I 



mat larpm .... 

I*an by mall «r 

▼noma a waraaMAS 
lltle,, ImOhIn An. Ur 


ail rlrm war 
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10,1 ,|WI * ,r * by eb« Crawford Wlwrl 

ik. . ** r of llt|tnnuirs. Mil. The under shafting 

k. 14 * bod!r ta buUt ®< tubular stsel Two Bihar 
p ' ,wrr ’** rh weighing ll»» pounds raib. 

~” ua _ *° *■ lo l»ar each eld» upon the par wheels oo 
arv iT-LJ*. **** lB U* 1 " W, 1 tool km la Imparted. Tbe motor* 
tuiK-r”"! “** ,r * v,r T lightly IlK-lowed au aa lo Insure pro- 
***"• dirt « llama**. Tba plainua sod gear wlwel* 
“ Piwlirtail The rale of reduction of the speed of Ilia 
,"*?*• ^ ( l* <• • alrap brakr, operated from tha 
ahar« *T*r **• “•* ”* which oo a band wheal ou the motor 
T*" ° <>T lataa tba ontwIij of applying a brake to ibe wbcela 


,lr, ' rr ^ by a Ullar projecting from the dash- 
r*™ toward* the riders, and an contrived aa lo work with 
• a*"' and loft motion. The wheels are pivoted at the hub 
"Tf ( 7fT *“ r 7 .*‘ 1 lB FvriUOB In an Instant by prraalng down on 

. t 77 cf -_roar eprrda are obtainable by the corresponding 

<tr uiapoalUoaa of the atorage batteries that supply the cur- 
_ . 1 "* changes are effected by means of tbe small hand- 
. °* >l •***• *M» of tbe carriage wllbln easy reach of the 
wheel la on tbe abaft of a controller placed hori- 
a oota ily under the front seat, and tbe successive step* ero like 
«»• with a street car controller. The speeds are. 8. 10. 18 
aad 26 miles an hour. The wheel Is turned forward for for¬ 
ward motion of the vehicle and reversed for a backward mo¬ 
tion. 

^Current la obtained from 32 cells of a special make of chlor¬ 
ide accumulator furnished by tbe Electric Storage Battery 
company, of Pbtladelpbla, each giving 100 ampere hours. The 
weight la about 800 pounds, and the batteries are Inclosed In 
*> aa to prevent spilling of the add. On the average 
road the batteries will furnish power enough to run tbe car- 
^age not far abort of 50 miles at 10 miles an hour. They also 
furnish current for an electric gong and for two strong lights 
® bh* usual carriage lamp character. 

The carriage la admirably contrived and balanced, and while 
‘Igbt to look at moves with wonderful steadiness. It turns 
easily, moves forward or backward at a touch, and by having 
two motors U able to ret along very well even if one of them 
•hoold break down. The battery la also arranged In such n 
iy that sections can be wholly cut out If desirable, 
together, see has only to see this vehicle run. and to watch 
Ita smooth, swift motion, or to enjoy a ride on It. to become 
eoovtnced that a great future await* carriages of this class, 
not only for pleasure, bot for all the Innumerable uses of trade 
sod Intercommunication. Mr. Biker does not hesitate to any 
that he looks forward to the early development ot a gnat elec¬ 
trical industry In this Held. 


Society and Club Notes. 

FIFTH ANNUAL CONVENTION OF THE PENNSYLVANIA 
STREET RAILWAY ASSOCIATION. 

Tha Sftb annual convention of the Pennsylvania 8treet Rail¬ 
way I—rrlarinn met In the theatre at Lakemont, Altopnn. 
Pa., am Sept. 2. Mr. John Uoyd, of Altoona, Introduced Hon. 
Marta Bed. who made the address of welcome. Hon. B. E. 
Ifeyera president of the WUkesbarre and Wyoming Valley 
7re*“OoB Compaay, responded. Both addresses were entertnln- 
ag and interesting and were beard with great attention. 

FoUnwtoff this, papers were read on “Long Distance and 
Hm *7 Duty Electric Railways”' by Mr. F. W. Darlington, 
Vooecrsctloo and Maintenance of Electric Railway 
••via by Mr. Oeorca H. Netiaon. ’Transfer Tickets." 
■yf Mr J. H. Stadman; “Street Railway Law,” and 
Tjaotliry low* ranee'* were the topics oext Introduced 
MMMM — these subjects 
T. C. F»!too. of Harrisburg; O K. I a reciter, of 
H. Davis, of Wllllameport. and Prrwldent R. K. 
of Rsrrhberg 

a umiwITti n V See was appoteted by the chair lo take charge 
y v, waTi— ot aww lagMarinw am the subject of etrwt rail 
r| . ■ovyeel’tosa TV* 'ommlttsw Is composed of K, ('. 
r«,a* of RwrMerf K H Davla of win Is meport, Richard 
ot NawMr o * la reel ter. of Norristown: H. K. 
g gaiidMrf ted Joke Lloyd, of Altoona 
^ gursM e«*ve the dlerwawtons on "(llf*r| Railway 
’ IM i UsMWf I Mse iwvc wave agais take* op and ms 

ot i-laegn eftev which the aaenei el —1km ■•( offI 

PrSeldew*. Jo he l>>yd. of Al imam. 
AAcr’ Jobessoe, Ot Allentown; erwnMl 
WrfgM Ot AMeWtrcwe. Secretary. I I* 
•Mane *ee»»»«* W It iaehx of V «vt» rter* 





t! vs committee. John Uoyd. B. F. Meyers. 8 p ij n h„ 
A. RIsg aad E. C. Felton. £lit - John 

AJLU-uiowu was selected aa the next plane of m.«i 
A vote of thanks was tendered the local traction r» Z!Z 
for court sabs extended, and to tbe officers of the association 
for the thorough manner In which they bad attended to rtwrir 
respective duties aaml ™ 

The following programme sraa obeerved oo tet. *- viMt 
to tbe electrical department of the Pennsylvania Bollroad 
aho|is; excursion to Wopeooooork. train leaving Juniata at 
#-30 a. m.; trolley ride over lines of the Altoona and 
Valley Electric Railway Company; banquet. Mountain House 
Crvsaoo. 


The new Edison electric light plant In Altoona, lately ex¬ 
tended and n-modeled. was rial Led »!«■ by the deienbm on 
Sept. 2. under the escort of Mr. K B. Greene, the general man¬ 
ager and electrical engineer. 


Roentqen Rays. 

THE PRACTICABILITY OF THE STATIC MACHINE FOR 
X-RAY WORK. 

THP first X-ray experiments on record were made with a 
-I- Rubmkorff coll and naturally other experimenters used 
coI 1a It was found that tbe larger the coil the better the 
results but at present the general opinion of those having 
practical experience ace ms to be that coUa of 8-tach or in-««»e»» 
spark length give fully aa satisfactory results as larger ones 
The time of exposure la not enough shortened nor are the 



Fail.STATlC Machine »o« X-Rav Wotx. 

details brought out so much better aa to Justify the expense 
of very large coIIa 

Only a few of the large number of experimenters looked 
upon the sialic machine aa a substitute for tha mure n pe n sive 
roll. some met with success, others failed. The failures were 
dlls mostly to one of three reuses: 

I The machine* living of Ihe school type, pretty enough to 
look upon but fllmslly constructed, could only he run s few 
mlmth-s al a time without a breakdown 

3 Ilir machine* were loo small or run loo slowly to give 
I lie r •-.(Hired spark length nr rapidity of dlarharg*. 

■I The operators did n<d use them properly. 

I hoe* |bat sas raided found that a ataehiae of give* spark 
length will do Ireller work then a roll of Ihe same epars 
Iv-tigth aad that tha deflalltowa obtained with the atallr me 
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Wlmshuret and tit* Toeplw Uolta. are much 
“• I**fd morb loa**r 

tbe *t>ik< ... °* Wo*to*>. recognised th« Importance of 

mark re' a £*^^\. fo , r * work and hare ptared npoo Ut* 

which, mt In drelga. coat 
do*Mr durmb '"^ with ■ low prior Th* No. 2. or 

WMbmJL ThT * n *w**h *11 rrooLrrtnrul* of th* trrru» 

andth* ^ p4 “ U " * / * °’kl***- '-•0 >cx-h«* diameter 

Nrr rrnrcioilv , "?, Pl * l , r " J 7 . ' Drh *“ diameter, or* of hard rub- 
■te^teT-tS hln^^r 1 ,or ,h » Puax-o TH* latter hr* 
nrwrtr ' *“ d ™ n »* tevolred at a .prod of 

beto* i m r 7S^2?“ p * r . tn,nu,c - lh ' ™»>o of tran.ml.aloo 
whole l. tb * m * ul P* 1 " 1 * ,r * nlckrl pleiad and Ut* 

with >Uu rtUlT 1 , up ?° * mahogany baa*. A mahogany care 
caaoot* M .k '*?"•*'* with each machln*. WbU* It 

hj th. w—Ts ,h * •"«** aiaUc machln* U Influenced 

machine i7. * fV* overcome by keeping tbr 

otirr ah».rhir, C, * C * nJ **/ P^W * dish of calcic chloride or 

«£w£*h2^!w!^Si. Wl l U,ln ' be «*■ At **’ »«• 'hi* new 
“?77 w . bepB known *° ,aU ln *“7 hind of weather 
liidroenTr,,. . T “ “* k * »**• machine compteuiy 

arw fio,riiJn!i bf atmospheric condition* the manufacturer* 

dl 7">« spparntu* to be 
Po«ani r^ of th * «^hlne. One of the most Im 

nbtr ^i V.^y** ^ 'hi* machine I* the «park yap post which I* 
S^ettoir ^?. b ‘‘ tW ~ u * he d <~»arg.re ho that itcan be ur-d 
the tuhTu ** ,00Dd convenient. One terminal of 

Other tVnn^ B ^^. < ? *° °°?. of tij * Hacbarglng rod. and the 
•SSL dwt^Lf? “**. ■P*f k **p: the dl.unce between the 
bu^to «re» h ?£?f!£. ^ ajjd tbe «* rk cap poat U then regu 
t i h requirement* of the tube. 

the m,k *an unprejudiced comparlaon between 

that * Dd ^ R °hmkorff coll It must be obvious 

» number of point* In It* favor. There 
7c. tver burning out; a burned-out coll I* prae- 

the Thepe are no running expenses; even If 

the by w* po ^ er nl0U>r ot OD r kind or another 

^h.thn running expenaee of a coll; and. 
i**t hot not least, there la Its comparatively low flrat cost 

Reports of Companies. 

receiver for the kings county elevated road. 

—2™“?***?**“ Joordajo baa been appointed receiver for the 
J ?**. Railroad, Brooklyn. The company has 

defa ulted Interest on Ita bonds, owes the city taxes for three or 
_“* r I 1 * 1 *' **1 ha* found It dlfflentt to get coal to run Ita en- 
J*! 4 fo I •*** c **h- In 1882-3 the passenger, 
-.umbered 90.000 a day. but the peat year the average baa 
5e*n only 40.00a The total receipt* |**t year were *787.- 
338. against *904.074 total expenditures. The failure of the 
read la broadly attributed to the competition of the trolley. Tbe 
h one of the heaviest stockholders In the company. 
^ha. 88 **! Indebted sens reacbea about *12,000.000, of which 
nearly the whole la In various forma of bond and bonded lia¬ 
bility. 

Telephony and Telegraphy. 

cable landings on coney island.' 

rr Jixu a. aiaao. 

TVW years ago the Braxillan Government by act of Ita 
Parl laiaeM authorised the purchase of the cables oper- 
by 'he Westers end Brazi li an Telegraph Company, an 
lab corpora tin*, along tbe coast of Brazil, In accordance 
tie •nereoatoo granted that company In 1873. The act of 
provided that the Income derived from the opera 
rJ 'be reMee when parehaaed by the Braxillan Govern- 
•Weald he seed to pay the lateeast oo the coat of pur¬ 
led provide a staking fund to retire th* bonds Issued 
-■* pnrpnae It was expected that the Brasilian Govero- 
woutd save ao diffleqity la floating a loan oo this basis 
M »• -be dm# Brest! proposed to negotiate this loan, th* 

• '*■-*» eiaj«t»'re reooed th* Kngtteb Government to 
"«• k***d of 7rt*ld*d with th* apparent InlenlPm of 
» foe die e*»*MUbmewt of a rival *obmar1ne cable to be 
Bn ewo* Ayres and tlie Island of 
’*d by -abt* With Rnffland 
-a v/ fdn'dod *w practically a lelegrspt, p.„, |„ 

•» re^-»wi«'ty pteced 'her N divided Oil* pn/prawd 
I awe •** wlew «f *tcm< rolle* *«ch W»r* 

Tda<dad a rent* l./Wi «lke In length would have 

ten groat, *, yn« 


A 



l V °L XX1L No. 436. 

•m the Island of Trinidad was used ■* a .. _ 

th* prepared loan of th* Bcaxl i lacT'ioJ^n^r^T 
cootlau* th* Segti-n monopoly of 111 rervvd ts 

la the post few month*. A foreten cable *^!“**T w l . U> : 

a cmbl# oo tb# cotit of Gooey uj^d withoot ^51 ****** 

rooaret with a I roach cable which has a mooonniv , 

,b * w *?* ladla Ulaada and th* northern coast of Brasil it i. 
currently reported that our Government oIBclal* bold to the 
opinion that there la no law to nrehlbit to«rteru». £L. . “T 
tng reblre on th. .bore, of th. fr °" 

it has always been understood that the marlD* learue wu 
for national defence, a sabmarln* calrl* in the naode of 
foreigner*, silent and secret In its opreattojT la rertatete re 
dangrronsas a barter/ built by foreigner* within that swrlnc 
league. This marine Inga* baa here invedZi k. . 
rehl. company, and It *e*ma strange that S^7ctloo b/^TeS 
taken by our Government. “** n 

u 

our Washington offlclala. Undoubtedly the executive has fall 
ab ^>« Congrere. to preven^h LvX j 
tbe coast of the United States by foreigners. Uert^nly the 
k**i P 0 * 1 " Pf Wcr •“ this matter under tbe coutitu- 
tlon, which also provides for tbe regulation of commerce with 

”• ^ e 1 C0Urt * of the UDltpd State* having de- 
claed that telegraphy la commerce. ^ 

UNDERGROUND CONDUCTORS AND conduit of THE 
DETROIT TELEPHONE COMPANY. 

I N our last Issue we gave some details In rega.ru to tbe ex¬ 
tensive work now being done by the Detroit Telephone 
uompany. of Detroit. Mich. This Is one of the largest of ihe 
companies organized In opposition to tbe old Bell system, and 
U spending nearly *900,000 on Its plant In order to nerve the 
5,000 subscribers which It la understood to have enrolled 
We now give a view of the work being done by the com- 

P *"J Tke show* the 

conduit wing laid from Grand Hirer avenue north oq Grla- 

w.>l<l Street to the central exchange of the compan; Th,- , 


1 



Laving McKmv Tbssa Cotta Txlxvhoxe Coauuit in UsTauu. 

dolt used la that of Mr. J. T. McRoy. of Chicago, and ia o> 
vllrlflcd terra cotta which has sbuudsully proved Its value 
In electrical subway ronstructloo. This coudult la made up 
In 2, 3, 4. H anil (I duet sections, and In the cut tho fl duct type 
Is area. Into this conduit cable made by lb* Ktandaxd Ubder- 
gruund Cable Company la being drawn. 

Th* underground cable for Ihc Detroit Telephone Company, 
ordered ao far from the Ktninlnrd I'ndergmuiid Cahl* Cow. 
peny, conalata of HO.fXKi fret of Klnndanl double wrnp|i«l dry 
p*|M*r, lead covered, 90 end l'*l |Mlrs, No. 10 II. * *. 0. Title 
qoantlly I* already In hand aud about ns much mure will 
follow 

Th* American Hell t*leplione I net rumen I *lalenn-nl for |ln> 
mwlh .w i l e d Aegore M> (bun ■ score owlpul of MfA 'S*»n.l 
11 tear In IbWV Itetnrned, 7.NWI. *g*lu*i t.1**; "el output, 
I JOC,. against 2.3T» 
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PH VA401.00ICAI. REFECTS OF TWe ROENTOEN 
RAYS. 

_ t»V «• B. mawks 

I T .rr ltu>t *** *** P M i t lM Of the X-rsy bar* not 

dl “c''>*«C'*d. amuog the la tret la the physiological 

._* lth **• Powerful apparatus now turd. exp. cloi.-ni.-rs 

begtoalug to Sod that It affects the system During the 
1 carried oo a loo* series of experiments 
j- v . powerful apparatus. At the end of a few 

. ..T** 1 ,. 1 ** r “ye were having quite an effect upon 
tMin» ..fc"* *"* •* l11 began to dry and to Itch, all I be niotature 


Vioeb diameter At Uma u*r+ i. . 
for a few mlnutea “ 
aweiling Lncrreaed 

per I men ting cm a r own muu r — - — 

atrated the effects of the ray, u fi^oT * 3 *” 07 


> 



X-RAY PWY*lf>47xOICAI. EFFECTS. 

'**'•<■* 'rf X rev phyatoiogtral efforts, 
nm write# vs fen in'llr.«d to think 
'<f free* owe to two Honrs will 
fa a*r raae k ess a* «Mltrolloa of «W 
a Say for ahnw« a weak Hefws / rewtld n»Alra 


f_. n , --- -»"■ "nt«e 10 dry ana to itcn. all the niotature 

tn JLo "l ? l °* ! t; * no attentloo to this, but cootlnucd 
,k_ “■ An *f * little longer exposure my band, which waa 

moat exposed. began to awetl, the Inflammation be 
«“HiT “" d *» “bout ten daya; at the end of Unit lime 
u»* swelling rapidly went away, but the skin all came off. 

“ wlt “ “ sunburn. The Joints and finger nails seemed 
ih.* U o P.S?*i ,h * J° ,n *s becoming nearly transparent, and 
(K ?*. kul<td . *• o«w nails hsve since grown. Wherever 
exposed to the ray It fell out, but It does not 
,, be permanently Injured aa It grows agnlu ua the akin 
gradually returns to a beu.lby condition, but the growth Is 
• ctj alow, la my case It was eight weeks after the exposure 
started to grow. The eyes were also very badly 
*“*?•**• w bere nut covered by the lids. The exposure to 
produce such effects as these probably amounted to between 
two and three hour*. 

. A', U> J r *" t produces the bum, 1 think It Is purely ao elec¬ 
trical effect, and that the ray has nothing to do with It. ex- 
■-•ept In a peculiar manner; the burn Is such at would be pro- 
bjr a oocDbliutUou of beat nud light, as BUDburn*. Now 
Ula !!*ht I* supplied by the my. nod the beat. I think. In due 
to electrical conditions, that Is, there may be an Invisible elec¬ 
trical shower that comes from the tube, the air may be full 
Ta 7 small electrical sparks that we do uot perceive In 
the ordinary light, but as the room Is darkened we can begin 
to see this shower. Anyone that has held his hand before 
a tube has experienced the same sensutlon as when the hand 
la held near a high potential electrode, and if held done and 
the room Is dsrk the shower of sparks can actually be seen. 

tar as I have experimented, any electrical conductor placed 
oo the hand will prevent the burning action. 

Sum mi ng op I *111 say that the effects seem to be confined 
to the skin alone, and consist principally In the drying up of 
the aOs In It. which produces all of the effects on hair and 
nslla os noted, and nooe of these effects are permanent, but 
disappear when the akin becomes healthy again. 

LODGE ON ROENTaEN RAYS. 

The mode by which light and ROntgen rays are able to 
bring shout the discharge of an electrified surface has beeu 
llscusasd by Dr. Oliver Lodge In ' Science Progress." Experi¬ 
ments were carried oat by him with the object of testing the 
F’s ra es ot metallic particles or vapor near an electrified metal 
-aptrily discharging under the action of light. Tbe resu ts lead 
•» the coodusloo "that the discharge of electricity from II- 
uaslasted surfaces Is not effected by evaporation of those sur- 
fseaa but that the molecules, which convey the charge, be¬ 
ans to something Is tbe gaa and not to tbs Illuminated body." 

- s suggested that the discharge of so electrified surface by 
ieoaggea rays—an artk>* which seems to be brought a boot by 
Om a— v as a l aa at the gas. or other Insulating material, near 
•aw -barfed body Into a rood victor Is probably effected by 
i lathsg the substances into charged atoms which are 
free to s<-t as carriers, and speedily convey to a distance 
I of as electrified body by Journeys along the Hoes of 
ft may bn that sites-violet iigv sets in somewhat the 
s way but sot la exactly the same way." As to the ns 
at «• run ee»rytsisg now Indicates them to be Irene 
sad fer ledge 'bloke thslr wave lengths so¬ 
ts tbs site of stoma 


FsTSe 1 ^ 

Three or four days after I etonoed 1 * — con cerned, 

■klu period off. t ■ boo Id say '» Improve. The 

.Ugs I was obliged lo tZ !!».■*»■* « 

expeasd tbs asms hand for about e a * 0 ®£ tet1 "“4j * 

hnir This fifing 

aemhn 7 *i» w' 2* ***** *■ nssriy la good coodlUsa 

um^eu 'r^rwv^r^ Wh ** u * 

*?■* th ® expect meet. especially as T^snd sSjvring°thI 
X-rey treatment Is not a UtinTof beauty - C *** 

EXPERIHENTS WITH ROENTQE.N RAYS 

A COOHDINQ to te legrams In the dally papers, at a psycho 
**■ l^cal congress at Mama, ™ 

vU-monstratlon, at which a "Uvlng bumeTbodTiw^ i^aTi 
man and save two words of the vaevWeu ^,^ZLt 
tbs action °f the ray a" and observer, were able u> watch the 
action not only of the osseous parts of the body bat also of the 
diaphragm, stomach, and heart. How it was do«» iSWmhL 
except that It Is mentioned that "specUllv peromed tutar 
were used. Probably'higher vacua ti£» uIuTSTm, e£a 
high voltage were adopted. In this connection It would be 
mtcresUug to know what U the preHre -loT^dre 

of less density than platinum on the penetrating power of the 
rays and varying the nature of the residual gas In the tuba 
1 he latter ought to have a very considerable lnfloeocr oo the 
result, but It must be remembered that though theory may 
f hlD . U *f to “** w * 7 ,0 ** 1 * Particular kind of we 

length, there la also the question to be considered of whether 
the fluorescent screen or tbe photographic plate will respood to 
It. Lastly, It has been gravely announced that a discovery has 
been made—and made In Germany, though not at Munich - 
that the aurora borealis Is caused by RAntgen radiations emit¬ 
ted from the sun making the air fluoresce. That the aurora Is 
seen at night does not seem to have occurred to the discov¬ 
erer. It la really quite remarkable how a subject like the new 
radiations, which obviously required In anyone dealing with It 
some acquaintance with the conceptions of physics should 
from the beginning have been selected as a happy banting- 
ground for that numerous class of people who. being without 
dear Ideas In tbe matter, are as fertile In suggestions as they 
ore Incapable of understanding tbe experimental proofs of 
tlii'lr futility. But perhaps even this Is not more remarkable 
fhnn that the really eminent persons who lDte:e.<tcd themselves 
In the subject did not sooner see that phenomena which were 
ns familiar to them as tbelr alphabet were entirely fatal to 
the original hypothesis of longitudinal ether vibrations.—Lon- 
don "Electrical Engineer.” 

Letters to the Editor. 

Trie THREE-WIRE PATENT IN THE U. 5. AND ENOLAND. 

We learn that the three-wire Edison patent has expired la 
Kugland. Should thla Information be correct, will not such 
expiration have effect on the patent's life In this country? 
We would be very glad to receive any advice on this subject. 
Kept 2. 18HU THREE-WIRE. 

The three-wire patent which expired recently In England 
wns that Issued to Dr. John llopklnson. So far as we art 
aware, no foreign patent on the three-wire system was takas 
out by Mr. Edison prior to the U. 8. patent, and hence the 
II. 8. patent la In nowise limited by the foreign patents.— 
Eds. E. a 


Patent Notes. 


u. s. patent ornce statistics. 

A total of 24.MB patents granted and Ira vie-mark a labels 
and prints registered by the government during tbe year Is 
shown In tbe fiscal year report of the Commleelosex of Pat- 
-i,Is. submilled lo Secretary uf the Interior Francte this month 
Of three, the patetite. Including releeuee Slid dealgns, nom 
I eyed 22.7VI, sod Iradc-marke t.'fffil. There Were 4N,ltn appll 
v nHone received, 4I.0MN being for lettera patent alone. 

The number of pateuta which expired waa II.IM. Tbe num 
lef of allowed opptlrnilofis which were by operation of lew 
forfeited for non payment of llie final free wee 4,014 The 
frrirtI receipts Were »|,.>«.!«*), the receipts over ripendlfnrre 
711 . sort total receipts ovsr espendllnree lo the credit of 
the patent office in the Tresewry sow several# to 44 TTfi.STh 
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THE ELECTRI 

Trade Notes and Novelties 

* NO AUJCHANICAL DCPARTMeNT. 

RlStinORE PROJECTORS. 

O *^'1" n* .nacrooua n»t of Inw. made by the obi 

ud ■- IU r<>> '« l» «'<l. BO ml aorrhllghU w»l 

nil u,-‘ r *T r l» •hr N’atrlea ao<t furll«rr. (hr 

' ^“Noyed heretofore Itaa lieeti no roni]tllratrd anil 
111 rroJ * T •• Impractical f.e iim* In commercial 




« )*•* «lww wna a good dcmniid for a cheap 
0?^^. Mr Runhmore. »bo 

.c-T^ Jl* l n H»? « nr,J - nutdc ■ nludy of the aubject u»l 

, 1_ MPwHueallng aim-red rd In producing tbe ap<ctnl 

— L ,r h ““ • 1 *° l»« - f»ctrd « ">«>’hli • for 

hr fnf !w* e . brou * h ' **•«■ ‘'"t lo I nit n fraction of Unit 

[I , BK ‘l h *> , *n- Hr alao |«erfr»ir<l a lamp merit inl.oi 

iT“‘ ^ “Ifewer part. Hum tbr rrnnmon Mn-I 

oih.r rin L'Ti !!** ht, ° T y rurbona towuril or away from . .nh 
,b * ,PC wl,h,B •’“t 1 volt variation. This . lit.. 
wS '.. 3rx: *®P ,n *I>«1 Ired* the rnrboa* In both direction. 
tiIT t >»b*ra or contact dcrlrra of nny kind 

“*P H»e nr* letta mirror, mutinied In n alien 

. ‘'funder. forma Ibr modern blab power project n- 
“*“* by the Iluahmorr Dynamo Works, of Jersey City. The 


EDISON X-RAY apparatus. 

Tb.- K .liana 11 a nu facia ring Co are now p lari a* 00 tb» mar 
keta complete line of Ur. Kdlaoo . X ray nnparaiuw S-TL 
prepared to eupply . „„„ of ouMu JJESSdTVbZJE 
power, and alao lb* .pedal blab .need break ~ 

.^rrab-d by tb. Kdlmm .^rrmt. T. ei^Tbltrt bf S gdtoi 
at the recent electrical abow In tbla dry. Xo genuine Kdlaui 
nP «» tb. prewent Ume bin 
br1 . n « ,bP •PP'I««' 10 a high degrae of 
,U '“ , l ? w . n * tB * nl lo Placed on tb. market. 

I be Kdloon l—buratory now baa a ataff of men mtilntat !■ 
making Kdtaon X ray foot, tnbea. aU of 
factored under Mr. Kdlaoo'a personal auperrlalotL 

HIE CUTTER CIRCUIT BREAKER CATALOGUE 

I lie fuller Klif-Iiieal and Manufacturing Co. anwownre a 
new edition of tbelr “Clmilt Bn-akcr Catalogue.-' rompbie 
iih.l aceitmte a> to lobe and .lain to tletottrr I. Title edition 

will lie known a. it.Knglnrrra' Edition” The natter Com 

irnrij Innr been led h< brine ont a r.ew eatalogne by the nqr- .1 
which attended the funner edition, pultllobeil In May la*. 

1 !i« V . 1 .. with a hope .,f Biting Information lulMb 
of their work It. II.i> ltit|».nnm and. until recently. mtu-h nr* 
lertrd Held 1l»e plot ret Ion of circuit, earning henry nir 
renta U a Sitbj.rt of flm lni|>.nnn.o to uor'ra of olertriettr 
tin.l the flirt Hull thin company ha« lecen aide to produce a 



Tut KutHMoar. Paojccroai. 





■ 



- nylng mt .how. a lino of the*, projector, from lOdnc 
•» **-iiwtb It.merer and if a capacity of from 5 to l.Vj pmper.r 
re 2 ahowi -b. aew eonentde lamp tmed lo all olaea. Otbe 
of 'bear proJwToea are made for pfcirtng on tlte roof n 
■ot mow wWh arraebtmmu eiteodlng below to be .-on 
*r ** • 9°** T»ker* oaed chiefly In the noelf 

* imali mn«ar In tbe feio* with wire* leading any dla 

-- a email etapfrte conrrolW Tbua tbe operator mu; 

w m time* of onetaer and being away from the fntenaa lami 
cm owe -VJer-ra at • murk greater dtotancr 
a Btntee V wtda <»•>* adeerfloera hare teen niilek li 
dw* earn- of theae HgMa and a nnmlaer of tal 
M tba -cate rtften are already oepitpixd with power 
-bn» kern fb-w o r . foe mile, ar.etad and atfrar 
~ ecre-irioo. / «• who may ha on« of doora nr,* of the.. 
M-'aek > im»»c»oaa - awwwi.ed on the lofty tower of tb. t ,**, 
/-w r c* Vjtfant' «*wa of the gl-rrli^-e, 4 ..oomny 
and la mUt to la. Hearty rl.Pde .rer. 


• kR 97W.KI. ,7 /1lf A tT. pitototg. Pa 
-tg *« *ha Mag Kagtae fowmaay, Kr|e 
H<any Re* l f( f,y ( 
♦a# of owe Mi .ad .au 
* eagtae gtee-f . >o»uee‘» | It 




device an entirely aallafactory la not doe to accident, bat la 
the rcault of long and espenalvc reaearcb and experiment. TTtli 
•dltlon la made of a aim which can be nmyenlcntly carrlrtl 
In tbe pocket. It | B very bandaomely printed In two color, 
and artlatlcally ami anllobly bound. In addition to the gvo 
fra I Information aa lo flnlali, price Data, rating and adjuat- 
itjent, there are nitn llluatratlng geetlona of the circuit 
breaker, and templatca ahowlng location of ilia hole. In face of 
•tone for the rarloua aU.-A dlagraina of connection, etc. ihla 
ahmild lie a welcome addition to the literature 00 tbla .object, 
orul will douhtleaa Ire recclyed with great faror by eoglneaoa. 
for whom It la eapertally Intended. 

A few pagea are dryolmt lo lh. Important detalla of tb. w*tl 
known <J. g awltrh, m> that the poaaraaor of tbla calalogit. 
haa at band for Immediate reference a eonrlae dewrtptlon of 
tire output of tbe Culler factory, well known, aa It la, for pro 
■luring work which la electrically ami mechajileally of tbr 
Mghrwt atari.lard «*f eireller.ee, Tbla catalogue will be rent 
on application 


TIIK riKnunr, H INMAN OOlfTtUOT CAMPANV ha. 
Imen 1"t food la Ihla Hly under the law. of Rew Y«r«k with a 
reptral at/eb of •lo.rgju, and with ft M Inman. ■ I. Mam amt 
II k'roh a. dlr»ef»ra Tbe object la to eo»lra*-t f..» the to* 
Wrwrt'ow of waf.rworba, gaa aad otoctrle light ptaats aafl etoe 
trie ruflmaala 1 
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• Ix-th** with or without hattrrlas, avnibj br 
abouto *hJ* ib- 

° , ®'ec. of ..^”!.l lw> '• •»«•«* battertaa alluat.-t al 

'f»««ruro>,ra au<l .Vl.Tr^ h>r n,r *“ «< • tMar; 

4. tVhec, ha,7-.i_. “* J . r ^“‘ «*•»- 

roJ «f fra-dar wlrr. *15 hr “' IO P *“ f * ,b '“ »W 

•Mi the wtrw ob»»la ih«. ailvaulaic- of n mnalani load 

loo « dtalnarr- Iranainlaaloo of 
•r»le«u la the three pbnm- alternating 

** n n MU^*\‘r‘ rr • ur, ' r ~ ,fal op»«tlo« 

▼olia. "*• • 0 ' 1 tar Yoltngi-w aa high na l.Vuo 

*° SO ml Ira wut, , n«^u^ n # , .JJ ,,OW * ,,>n * ,hp trnnanilaaloo 
rood ,b« Mail,. ,vTTT 0f ^ 000 '«*“» '• practicable. hr- 
c*pmmet,tai tr.nan.ta.ioo would be more or | M 


the electrical ehcineer I 


**Tl»rr with a nmi.M.. ___ 

an.1 lu pr.rri.-aUj, unlimited .uppir * hl ** 1 lyp n»mr T 

•*XHtltJg l|r|Nir«lui ■ T, 17 pUWrrfvl 

Whb-b ha. ’l^T'iiaX T^t ,fc,,,b,# fu cua tub*, 
alinwit. Tim Iw.,V ' w,n,r r M wHI « 

H* otbrr rESjSJTi. 7‘w^*/* 





Roentoen Rays. 

Thomson x-ray inouctorium and double-focus 
t u tube. 

I Ron E ! «n-. TEI : T J ,r ” n " ,e «»oumvn,«,l of Prof, 
like aab>ct with* hi^ fc ,l * nta ‘ Pmr - Kllhu Tlioniiun tm* up 
In derelopln, . t r W ^ " r>c,rrt * ,lc * npr *y. «n,l m-un Micro, de I 
ta« on Xnrc^ «PP«r»l«» »l->clnlly adapted for cnr 0 
« on X rajr cmrlmoniA The reauli, „ t , 1 ,.. rlnu . I ^ 





Ijtm p 

9 i. 


Jta addict, m 



aralfcUii* lo rim public in the X rnf ao 
r.r. ind It Hr- Mtmrm I* rural hr R ami Minin- 
rmparrmwar of IV- Om-ral Kb-ctrlr Co.. at llarrl 

^ •* Mm-h -park- 

Jf ^' ‘"•"'•'I' 1 *' ihr- ,.dl It. |f (I,,. 

CJ SST.^TVu-r'* 

y.*.” 1 * •* TV- ..mlart breaker 

**, ** a r " 4 * n "**■ 

ffcnl I hr I-real, „ rvr , 

^ av rttJ ,fcr WMt'ddaMr win, 

rj. -fawpar.raa ta MM. Ir, at,, a . 

rr ‘“•h" -w-atard a R/v.ar» ri, 

'- aanarr avf a a«ch fra-,*^, lram.forMM-, 



I.—Tiu-»uoa X Kay Ixoioontir. 


Jih-iv ,,f platinum U|hhi which tl H - rnva r lL _ 

x 11 (I r| III l -MM Ilf (IcH III | III II irl.lrtlll.il lav llal/i nf Tbe 

known. The fulimj “ f SShR «w u^.oThe 
• vuuuu,. luia Ihvu i-rurhl.tl u CT .nn« hr , 


L 



I'm. i -Ti.oMfoa X-Ray InoucroaiuM. 


•mall atiilllar. ImIw nmlalulna a rlN>nilcot uililun- HVi 
.hr later la !••-««f,wl ll alrca off a rapnr. with h on ralrrlnf iV 
'■unit* iiiIh< hr loir, >lown lltn vacuum In tha profwr polai. 

Am-Uirr adjnncl in an X rajr ,rl la a illaphiaaio for ahlrhllaa 
• hi. h <I#|» »f all al rajr ra.a ami peniilla <ml)r Ua-v -manattar 
from lit* pintloom i lolnah- In resell the Aonrrsrent atm 
nr plrH-wraphh (dale. lu Ihla waf lierf.-vl abarva^a «f 
•»H|i U •»*» iir* #f 
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lVt ** w n. iw«.i 


*°® WTo «N RAYS at TMB BKrTUH ASgOClATlON 
Meenwa. 

°* * nBn,brr ot P-i-™ derotod 

rrST'^L^*'^->^r ,w ~ rro ‘ * 

* ^ After brie., 

- '• • , W ' ,lk “° W * ^ P—< 

ray*. |j„. . * * w " ,b » “*lnrr ot cathode ud 

°* Kngttab _T* rmm * 10,0 «>UU»oo with the rlrwe 

U* **» of Mtotj!!!,*^ Wcf * *'•■■«. •«* ‘hereby kindled 

K^ltoh P^liSTt^f b « WhroWW W.I* All Lhr 
^ *no took nan_ mi» /i_ a. . _ ^ 


TM* ILfiCTHICU INOlNEIt. 


,<X f ?^~ 8,r ° W ‘* 8u *'-» Prof. 

Ttew » ‘Trri J IA .K- 1 ^* ° <W <O B lated anquAllftetlljr 

In L *>* I-«mrd. 

•a htoeorlcal •Dd*!-mi«| ,T °° r bOUr ' 81r ° Wf * *»»• 

am ptacr he * •crount of the controversy. In the 
■poa oo, ^^ ^ ,b * t «ltbou*b tbe cathode my* fell 

f** ts* Zh«- „d?\ t dw “““ wlndow - * nJ 

vxmuy pmmd ,hl ^ck'^r ^'k f0, !° W ,b “ tteJr 

cuBcrirad is.. tK __,, l “*' thickness of the aluminum. He 

■tetal te iocb * °° Wh ‘ cil WB * tmnamltted through the 

Nil bom !TL D °‘ lo ^ »««• of a cathode my. 

to tiro neiattoo „ blcll thj . ™ r * rW * ,lo ° wblcb w “ analofoua 
irotyrlc cocoer cait i ******* of Iona of copper In an elec 

<JU * 0,nUo ° » cd <Wpo.ltioo of 
cathode my^be aitol*!^ r* ,ho<V H * betlered the 
ray. and ib* ^SJ^JJ*?*** lu “ hlp *' tTofn tba 
•rt»o from u>e .1 mlla^lJTT*** ,b * nj wh,ch ** 
fk« bt cooddpfvd frt hi*^ or Id^ntitj of tome of tbrtr proper- 
!■ completely aeoMrbT £?*" bro, °« bt ,b °ol by tbe dlflcolty 
caOod^m^L^!^ ,wo cl *-« or radiation. Tbe 

Nrta*. wht£ tbe^Wnt*en^«*»*hrt2i 0f f!* C1,1,,fd m * UTUJ P»r 
-t-v_ *** «oaif«n rmj be belJered to be Ptberr*J 

TnilMefoed. *^i f P°t T by 1>rof J- J- Tbotnaoo aix! K. 

°L r ° Od0C '‘ OD ^ 

» 1 tb tZrcoatSSri^^!? R8ot*en Baya." TbU 
na ray. r *J r< ‘ b « on the effect of 

prtatn* h ^ “»«•». and the aur- 

Sa^SS a ^ ^Idt PrtTW “ ° f «•taSTtlS ^ 

<f»pttetty nr naaiki niiidn ^ n '•orrorer. the temporary con- 
AsMtaMr rTyo-roy dncUylty thoa art up In a can may be 
aeJ^N^L^ lowtaday propmiea be re- 

Vwi m SSaSShfVi^^f^I 1 ® cnrT ”' throtiAb t u e modi- 
.CT_ *••. the Infloeoce of tbe raya U oonoaed 

mt an Sow **• CDrT,ot wUi exert which t^Ty per. 

- fc * ^ ^a ro rtat at Unu point ., which *Se 

•s. ,..* 7 . aulann pumlble current 

,. . “ h*™ attains! Tbua tbia maximum la 

«** *rT> mutir ' roree earning rtZ 
■ •** Tfy of the at ream of Ho Dim raya 

> .1 <ii ■ throwgh the gna and modi flea it. propertied. 

JT LtaSS w HB 

»rvmn M f T. dlntlngulablng between 

sljr^weZr^rro. . T p o*>»*‘o‘n« pb.*phaur 

r^i^e r^atl THy u. ibowe porrelalna of which 

^ ration Of X-Radiation 

' ronod the duration to be aometlmes 

< ** f * w-~eim-e .. p^g aa -Uh of a nee 

_ wo 

'• • T * T 7 arratir maonae 
dwrattn* aaatnad to depend , b# klr>4 

aa4 oe other faetoea Prof J j 


•zr&ssriss a.-?-r;»M r 

shadow on th. ( l <a „ ^ JT " b T*^, pd .“° Image or 

Prof BJerknee attacked the T Ww th^i tJS^ 
truui of the cathode rar. lh * t ,b * magnetic eper- 

raya by tbetr derlatton la . * *** T *^ 

apactmia. Ha dewrlbwl_ftHrt. U a contlnuoua 

BlrkHand. of Cbrietlanla. which ,.^1? , r '**rrhae of Prof 
□•tic apwtrum la dmcitin!^^i' 0 J b « ,w *W» -M- 

b 7' ^ tloaa or pau^Z Ztir^t kTILT 1 ap toto • na “ 

ml nous apectra of gum. TtT'ei27 '"» «*<> '®- 

•r*d lo be init.»tau frT .. _, #K . W0 v Pro*. BjcrkMi coo^ld- 
cathode ray oftN 

w»rew Prof J. y. Tb«S« S5 «» «her 

>aa lo the tube waa of a '*? lllfo »m*tfan chat the 

leaa than to diattnet Hoc. of A* -0 that no 

,n th « magnetic ap^JSJ^' h * <5 b ** a 1*f*«ed 

» ■» r c«. 

lOf to support hla now theorr *' wLv 0 ?*. Hto ^* tend- 
OW>w woSi It 

Md a member of the aaeoclatioo whi h7JT^.^ f>borr9c * aa ' 
the glow of throe curtoS/rro^.^ ^ “^“Mted with 
they ■ bypee-ptx^i^. ’ cT^^T, hU ‘bat 

Tbompdoo thought that th* eye of the rtom ^ ^ ctow Prof 
aa It U. Independently or r I?Llf.ir *vT orm - oondtructed 

Phonmc^t.irs^ roy^I^** ml,ht h* • ^Pht- 



foe producing | t . ', 7 ^. 

'h«n the p eriod 
bjf^ry foe pr-dactng 

„ +Zrn z i 

1 ^ *""*"■*■ r » May. - pro# 

“ roddww if an A|wt wt«M» the 

t ^ 1 * Z^J 52 T 

— - - *if«i 

of awd awe ttalhhM fa 
fH " 


Letters to th e Editor. 

MOW TO POSH FOR LOCAL LIOMTINO BUSINESS 

:rsri's^ 5 =' - 

ba^To^a’ * Wel ‘ rw * nll « 1 that tbe WeU- 

»aca uan Burner, are more economical for a rtrrn lllnmln. 

'ntfcB < ^ D<5 '* CTO ' U | Dp ^ ,Dd wh,| f the quality of the 
roS^t h!SS, “V T ,>r “ aatlafactory a. that of to 

T 1 ; ! Q j j b !r << j M ‘ 1 * s »^wtss i isj»?sss 

wb ?» 0 «'^ Otherwlae uoe electricity. ycraona 

J r u£i£if r 7 !*** °?5gS h ‘ rt *>«« <lolnx a great deal 
Z Jc. tr I * 5 0d b* Te attcoeeded In (Usplaclng many thou- 

rt^drtc^lJhM^TTS^ ’k"* rrducln * th « current ou[pnt of 
• t y' 00 * throughout the country. 

Electri^ I/“'f: U>ta nxr,e npo ° ‘be part of the Bdtaou 
Electric Illuminating Company of Boatoo. la a direct attack 

upm, «b. Wel.tmch Intcrrou, and la, the£o£ wXS?J t ££. 

Umro^hJZ%. P * P T' f< ? . b7 <roenl1 “•» ®f Manhattan am 
h i!L f00,,<1 '* P 0-lble to «1re their n.atomera a 
“I -Ariafactorr Ulumluattoo than can be ae^ 
uT* b - y th . Welabach Burnera, and at a much nmaller coat. 

aroto^-tfJS? - ■«»*«•«>* Importance to your mad- 

eee to call your attention to tbeae facta for uae aa you ace lit. 

BOBB MACK IE. 

M ^ Sacrelary Manhattan Oeol Cona Co. 

New Torfc City. Oct 15. 1800 . 

."* d ' .. U V 1 PXrWlent Picture of the Manhattan laiu|i. 
calM.ttmt.oo to Ita local uae lu a well known hull, 
other local companies might well follow ault. Kda. K E ) 

Society and Club Notes. 

TMB NEW YORK ELECTRICAL SOCIETY. 

Owing to the Inctoroewcy of rha waathoe Iba meeting of the 
anrMy annoanrod fnr last Tneoday waa postponed One u» 
tiro will be given at the new data 


Personal. 



MR M IV AIM MM, fit haring bean elected aerratary of 
the Phillips I nan la i ad Wire < <>nm|ie ny. trill haraaflee make 
hla baad^aariava at Paw lac* at. H I, and fhatr Raw Yn*k <4 
•ea at in f'nrriaadl atraae will ha rtroed Mr Adaow will 
hara >hatga of the sales kteMaaai and will Mali 

AS MrMaAm 
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THE ELECTRICAL ENGINEER. 


'ZTrr*" motar ‘ Wallao. fuWiMiag l^opu;, De* Malawi. 
' , w** Power motor; "N,w Tort Trlbaor. two IS haroe- 

■ obb **' Tin. Wheel Company. N« Tort. M. T . 

WWlArt# 


[▼oLXXlL Ho. 


T«B l_ B. KNOTT X-RAY APPARATUS. 

I' accompanying ramtl^ represents the compl.tr art 
fT m apparvtn. now being Introduced by the I. K. 

ot Ko,,0 °- Tha entire act of apparatus 
00 °>®*» apace than lb* coll with condenser. and not 
*° “*<' h «* Ibr atallc machine. 

Toe anuinMoi repreoenu the apparatua as now extra- 
wraljr naad In many of the loading boapltala where an alternat 
JF ”'T™|> *■ 1 available. In Ihla apparmioa (he required volt- 
**• * ohtotacd by a powerful step tip tranaformar. the second 
r7- * . h *• °rrd to ebargo a condenser, which In torn la 

'““"*7“ tb roach the primary of the Teala coll. The arc 
tha Toala tarmlnatea In the d lac barge polea ahown 
"a.®* transformer, coodenaer and Teala coll all being 
era mined In the case. 

. f * r Ibr Inatroment differs only In cnmpactneM from other 
sigh frequency colla which hare been made. The nnifonn 


P- E. BAILEY * CO. 

**“"• r - *• * Company, of Philadelphia. bar* m- 

.-urad tha coo tract with tba Blrdaboro Kleetrlc Light and 
Power Company, for the building of a complete electric light 
idant haring a capacity of 1.000 light* 

The Mine Bra. aa repreaenutlrm of the Aralngton A Him 
Kngine Company, hare recently recelred order, for the follow 
Ing angina.: One iso bora*.power «g,p,. connoted to Bn. 
•bafL for the electric light plant owned by the borough of 
Quahertown. Pa; one floo borer power engine to be 
directly connected to line .baft for the Nantlcoke Electric 
Light. Beat and Power Company. Nantlcufca. Pa One 130 
boeae power engine, direct connected to line shaft for the 
Blrdaboro Light and Power Company. Blrdaboro, Pa two 
40 horse-power engines and one 140 bora, power engine for the 
Mansion House Electric Light Plant Rending. Pm. 

Moat of these engines are of (he new self oiling type, with 
the Improved governor, which are In great demand at the 
present time. 

The Armliiglnri A Sim* Work* are running day and night 



Tmi L K. K.vorr X-Ray ArrAiAros, with Tula Coil 


■ 


of tha coodenaer. however. Is a point which hereto 
not baas sncresafally obtained. Tha combined 
apart gap and air blast attached to the motor shaft renders 
•hi# ahnolnta and sure. To ran this machine rocceaafully re- 
Tulrna only ampere# at 62 votta or amperaa at KM rolta 
By an may adjustment of tha binding poets on tba ouulde 
*< the -an* etthar 5 2 or 104 volto may be used without any ex- 
ermal reatoBanoe Tha opsratloo of tb# apparatus la controllad 
Vf ’A# two switches shown la tha sognrtng. While the sue 
■ewa V -Ma a st r o man* la unquestioned by tboae who bare 
ms It la operation, many have been debarred from using It 
arongh w* hawing aa alternating current accessible. This 
-fCmlcy i oMawar, has recently been oveveome by the devl# 
ng af a aaeeeaafa1 Interrupter with this latter device, which la 
vo Tha mate motor which bears the spark gap dls 
Tha eecnvoa ■ uttm i primary la interrupted 1 2A&) 

the Mad Ing peat, on tha outside of 
la produced he* w**n the terminals. In 
•ly In van direction In the »a* of this 
’vhe Ia employed >h« him ae 
arte maehla* 



w asm. vaag la the Mdwtha tot 1 g ar* 


w»« (*,upa nr bar# m 

H e w e d d»Mw in Id W*at Tae.n*y*eeond strant. Mew 

f-art 


of late Id order to be able to deliver 00 time the large number 
of engine* that they bare order* for. 


THE MICHIGAN MININO .SCHOOL. 

The Michigan Mining School baa recently Imurd a cala 
logue which for tboroughnraa In point of detail will be found 
difficult to rival. It has bran tbe aim of the compiler to anawrr 
rrrry question put to the director regarding lb* school *1 nci- 
lla establishment lo 1KH7. Tbe book coo Inina 2B pages de¬ 
scriptive of tbe different courses with cuts Illustrative of the 
buildings. II also embodies much valuable data on the into 
eral resource! of the Stale with oiapa abowing the location 
of Ibe varloua mlnaa 

This He bool, situated aa It la In the heart uf lb* mining din 
trlct, la on# of Ih* beat equipped rollegna of tha middle West 
and offera tba student .very opportunity for practical export 
rnenl and observation ... 

Tba alerlrlrul course was on# of tb* drat luatltutnd, and Ih* 
InstracOou la such aa to afford an exact knowledge or tha tab 
Jact lo Its many appllcailona lo lighting and power work 
The special object Is to Bl lha stndant to b# an engineer la 
tbe fullest sense of tb* tarts, rather than lo bar# biro devote 
all hlo lime on appllralWma whoa# datnlla am constantly 
- hanging sod which will not ultimately prvro of *4vaatago 
10 him. 
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tVcrmbvr a*. ihM) THE ELECTRICAL 

Roentoen Rays. 


engineer. 


Ml 


w 


UJRKH15 nor IONS IN A CROOK US TUBE, 
run ■ . .a. 11 * P " ,,K *'• •' I'WKIUU 

.""M? ** »ap«eur» upon ■ patient with Kootgen 

—•»«“• 

*** “ Tbo,a »o» double focus lulu- with Adjust 
sad . ^ ‘• ow ' rfu ' lut » Hvln, .iron* Ouonmocnce 

oo ths hut* ^ ***• ,,n *® referred to then was ijrinf 

piece of suiw * ihism “ IKlpr ,l>e *node a oraacrut-shaped 
la tbs lulwTlun,, ‘?,: , r h 'r J • ,,T * r - w* 11 ^ bad been left 
•Ms Mbs Vws?ch !u- If lay on Its rouu.led 

pmxlmalstr . Jdf fiLf conT ? x and was ap- 


Paftasr. Aftwa "V*'!* *" by IUlrlf w,,houI “ 

I* went tbrouch imH * Ji c * rue *° rp * t A|fslo sad yet again 
uuder the 7o«i/ h |..^ rf0 . rin * nC ' - • to PI >l,1 lf each Ume directly 
ward ooe of the . *. ni “ 1 ,r « ,n| cnl was to take a trap to- 

a half and lnimedlat^lV‘i. ,0 «n* dUt ,*^ " f P*»h«Ny so Inch and 
ping place aliehnr^ y * Jumped back again to Its usual atop- 
eWl U. XX'! IU «"™ T « aMa. after whlcb. of 
by myself. J Tbl * w *' • ePn Mr my patient as well as 

In this tubs the anode constats of a plate of platinum bent 


Q 



Kig*. i and 2 , —Cusiols Motions in a Crookzs Tube. 


totoa V-shape. The tube was horizontal and placed so that the 
' r*» ^wlae when looked down upon, and the ple«t 

V downwards of the bottom of the 

I. tubea Who * < ‘ ™°<*« the rndlnnin 

of the X-rnya. must bare noticed in tbe fluoroacopo tbe itrest 

aha«I«I apace os In the accompanying 
r** K ~ produce* wbat I am accustomed to tell 

elation la the only genuine X-ray. 

, °* ““ P***® °* » W “ which waa very 

“* a “d B * t * Indicates a greater Intensity of action on one of 
than tbe other. Or was U bombarded by msterlal 
°'jL f 7 I !v ,h< “ a C dC? By “■* w *y M waa 

•»noeraa visible la the dark room by Its own fluorescence It 
aroHld sot seem probable that cathode streams weretbTnaa.* 

ph^t!* f0n * Wl °“ the * DOde ‘’h 001 "" 
It might ha that tabes could he constructed In which such u 
a hsan t eroa cooid be produced with certainty by mouatlug a 
i*br ease of some dielectric directly under tbe edge of n V 

shaped anode. 

f/m tna follows* day the piece of (lass which had behaved 
wth so avl lency was found broken into several fragment* 
-<-a- w> say snore * 


PtVWRWOREVCfiNCf OF FLUORESCENT SCREENS 
nr sima p ntr r. 

*• tb* e» h>sct of phosphor**-#*,-. of fluorescent 
arrweua «e fsBowlw* <r» peel meet affords a food Illustration 
A revsma *«h- «tv>o* •• a bonds si a„p«|y of Roentgen 
■ays sf « *» geuetra' rs power was *x#-i«m| f, y a powerful | n 
enM A flwt row wrench was then placed sfalast the 
•' “■ * * twrew-a. sad viewed to the usual way On open 
•vf ewte* m -ae pel mar/ the hripht UlomlMtP.n of the 
m a «aae d ha* • »eay parewpriMa pVew -owl I owed maklaf 



25 appear surrounded by tbe fiowloa eurfse. ir . 
pletety itark<-oed room is available for the nru n- * - 
-•fee. after rw-rivtiic the Imprewtl^n. ... °*« 

a ml riewad by dlffervut persona” 1 ^ banded aroaad 
A number of different fluoconeope, wee 
for ttuorrmeoce, aod ail were found to oca 
« sresler or leas decree. 


ed to this way 
the property to 


X-RAYS HARMLESS WITH THE STATIC MACHINE. 

*t o a. raai 

r \BT *uturner I bad . couununlcatloo pubtishad In one of 
V ‘ b * J—-r-bna thT deleterious°eff«et 

of the rays oo the akin. a. 1 mud then. I bars alw.y. been 
skeptical oo the subject and at tbe time admitted the fact 
apalnat my own conrtrtloaa with wbat I thou«ht then to 
be the effect! of the rays oo my own hands It waa practically 
a QAturaJ cudcIuaIoq. j 

Since then I have persistently kept oo with my experiment, 
in that Hue and Anally came to the cooehmma that the effect, 
whlcb we parcel re oo the skin, tbe hair or nail, are not 
caused by the action of the X rays In any way 
Durlnc last summer, and before the publication of my for 
rncr communication, I carried on tbe experiments mostly with 
n 8-Inch Rubmkorff coll, reinforced at times by a steD-cc coil 
Since then however, my expert menu were raaSe^S^,^. 

dlaclia^tre"jdarw“* < ' hlDP *- » Tp ™kInf sn 8-1 neb continuous 
discharge. Mors time la devoted to them than last summer and 

« P n5 r " ,U * , 1# morf P° w *rf“l Uun that used at that tlm7 
yet neither myself nor any of the peraona 1 *rer MMrimpntmi 

u ?? l n w,tb f j} e • t ^tlcmAClUne bare erer felt any Ol-effecta 
The remark lua been made that poulbly by this time the 

ml. “snd 1 ^^ 0 ^ D< * ^ * 0 smslllve to tbe action of tbe 

™ yi1 “ nd .. ,hnt therefore oo effects are shown. To Hod ont 
whether there can be such a thing as X-ray-proof akin, and at 
iw,. t U ',l , whethe F there !• really no bad effect on the 

x“mv: h r.,:^ C nin< i!! e ® # * re ^ for U* production of 
i; ™ T *' 1 atarted a serlea of experlmenu with my left foot. 
For several weeks 1 subjected It to tbe action of the rays 
every four days from half an hour to an hour at a time. Tbe 
tube wss brought as near the foot as possible without touch¬ 
ing It but up to the present there la neither discoloration nor 
any other of the now well-known effects to be seen or felt 
This prove* conclusively, at least as far as my own obaerra- 
*1°“® f'*'®; ,hat whatever Ill-effects we get on our akin are 
m y w,M ‘ n . we "** Induction colls of one form or an- 
staUc machine.* * * re ppr ” ,TP<J wt »en we employ the 

tioi*or fh/ 1br1 I n < forth I Me argument that tbe appllca- 
th.f .'““I 1 proTe dAOflrrous to tbelr paUenta, 

,< i. b ® * rnpuIflte<1 ' thpn »«nie one's Anger 
nails dropped off. another has a sore of three months' stand¬ 
ing. etc. 8uch arguments can be met with tbe above fart that 

.M. r.‘U y *.*^.. n f l J tho dlr * ct caMe of M>e trouble and with 
this ract established remedies could undoubtedly be found to 
reduce. If not entirely eliminate, the affect oa the skin when 
'■oil* are to be employed. 


Letters to the Editor. 

THERnO-ELECTRICITY AND THE JACQUES CELL. 

l’rof. W. A. Anthony. In his letter to The Electrical Bu- 
glurvr. published Dec. tt. ai'pears to have mlalotarpreted some 
•>r my Mtntcnieuta In regard to tbe nature of the action In the 
Jacques battery. 

Had I stated that the electrical energy of the cell waa uro- 
■IucmI by the conversion of heat Into electrical energy, tbe ob¬ 
jection raised by I'nif. Anthony to tbe thermo-electric theory 
would be applicable. What I stated was that If the current 
obtained corresponds exactly to the olectro-cbemlcal equiva¬ 
lent of the carbon consumed and tbe carbon dioxide produced. 
Hie action Is thermo electric and the oxidation of the carbon 
J*'* u e lo the electrolytic action of the thermo-electric current. 
There la nothing In this statement to Imply that tbe energy of 
the carbon la, by slectrolytlc action, convartsd Into beat. On 
the contrary, tbe energy of the carbon most, by electrolytic 
oxidation, ae In Ibe electrolytic oxidation of ail othsr suit 
•lances be added dlm-tly In the energy of tbs elactrlc rlr 
cult without lha evolution of any has I and wltboul passing 
ihrongb the form of beat; or, ss staled bjr me. "tbe energy 
of the rnrhon would be roneiimed In nialnlalnlug the alactro 
•nwtlee ferew ea et.esd eirewH " On epen rirrnli nn rnrWn 
woold he rone anted 0. ), MRH 

Philadelphia. Pa 
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,1™" B-ktric Concur. 

— _ _ * CHICAGO. 

Fluoroscopes and 
Crookes Tubes 

FOR ALL KINDS OP X.RAY WORK. 

c«apim Stalk Machlno and Ralmkorf Coil Outfit* 

» Cooipkt* Lino of X-Ray Supplk*. 




OU« OUTFIT* ABB TMB CHIAP8BT AMD 

*** ■•• T that can bb pbocubbd. 


■ BHD BOB OUB 
NIW CATALOGUE 



C. A. FREI a CO., 

17 Bromflsld 8t., Boston, Mas*. 



IICIIIHI 


IKUIEHEIT 


LIMPSlcoimiDino 


IRSULiUO TUBE CO. 
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Tnnington & Sims Automatic Gut-Gtf Engine. 

FOB ALL PURPOSES WHERE POWER I* REQUlREO. 9 




■4u China *nil f'oiea. t.> Wall Si . Nm York City. 5o<leia General* luMau di Ekuiidn, Milan, Italy. 

MANl'PACTVRBftS: Canadian LoeatROtive ar.J Engine Co.. Kiasitso. Oatar.c Cacaia; G:~=v 
bailey. Irtda. England . Sot.tlf Alaai.annc da Coaali jetima M*<_»n.i )U ta. 
ruiariv ; Mailer It Co., Rourr. Franca. 


TESLA i : «ufwf-ftf i*i .tier full* it let... WiBVi ii». L.» • « 

C054C*. ;..U. ..... ....ii U tw «M *- -rwlftfttt !n Cr-. * .- tubes ter 

X.rnvia. 

KV.N2 .and h »'ll.* than »;l «lk auCLutlae* *hfc ill* **«* ra*-*!.****. ■> the 


l'; V vl VTIIWKRS *-.« .( I>w fcrar material Cnr tapU rrhulmf :ter hare: rer i «r 
T !« inr >•« rarhnmnduni In Urctrw I nmpn for producing llglil rajs, nnd 
n Cmokts' Tab** for producing X.Raj a. ia %*r> intcrealiiig, but 1m mal value 
* «<* PRODtCINC METALLIC HITS, at they are thrown Iront the revolving 

«'• roanuirr. It Ihr brat ibroslvr on the market. 

M voo arc •«' min< CAPRORV4DI1M WHEELS, you arte not uo to tha 
':sd for Ilium rated Catalogue arid Price List. 

THE CARBORUNDUM CO., Niagara Falls, N. Y 


Wrlto fo* Now Price H*l 
on Pross. It contains Now 
Prices. Very In'ernatlng 


o 

< 

IE 

S 

O 
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£§& Jewell Belting Co., 


QQ 





T. 1 NNKKX OF 

OAK BELTING LEATHER. 

HIGH GRADE OAK BELTING. 

HARTFORD, CONN. 


CHKAHO FUST WIRF. & MFG.l 

153 LAKE ST.. CHICAGO. 




J- - 






r^ IXO.VS Ci RAPHITE f MINT 


W< V«rM j —,——_ 

< - • T* 7 *- 

^WILLARD 

5T0RAQE 
BATTERY 

JOINTS 





• 40?t A**> I 0 OB worn*. I m IM. >.« i — r u.» m. >• 

gflif WrTMCVTMIdVAl. »■ K iag n i. . ' |ha>'l»- 
S tm mm mm aaa R «w m r* •» mml A. *t- 
;>fgfrf IHtfJWM tfl., Jrramy #Hf, If. J. 
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ST££Ti w^ X .^ 2 T?o-r ""'T 

^»rx« o ;^r at * nemt,y * ^ 

££p^tr^- 

{£?,* 1 °?^ The t'«mendous demand‘for 

^•f>ldUT°fh«» h .K* co " ,lnu * d to ,DC "M« With such 
double^ anH have found It necessary to 

double, and even treble their capacity J.ny 

6? &f* ( nrti- 

Araii 3, iStj* _ 

THE electri 
New Enoland Notes. 


*u>. J 
Ira. • 
»<■ ) 



jrL.^ °< T "« *»-«c»wc4i. Woacr,. 

H £*’ »«ddi«‘C. «0 Atlantic Aw.. 

Bnokl ^ ’•■«**“ o* phno. 

srffr=a=g JngMg&.-aa *ss 

WUh, » ^ .oath. ^ ha. 

IP^ demand for Hoot*,n ray apparatu.. aepectally by suryvon. 

h^a beat v.rv b2* ® Prt “f Pmrt laboratory, Jamah* Itala. Maaa . has 
b**t »st 7 baay eoprlyto* lbeat with ftuorvwreai K r«rM and aalu 

l ^ KS 1 7 l 1 *!~T l T% , tM 04>C * l ‘ , “ n * 0 wm boW lu annual 

~ will hT^Jved “UiJlitJTS! 3r a. W * ll, L iK! " 

-4 _... _ ^ m •o*rp rot low in* the dinner the elect t«a 

^ _ *^** r *bbrb the Important and Interest lay topic 

Mr C — •* Wtacara Talto/ will be predated by 

'‘.lias!!?!!.' 2 . *2 «»«trie A Man Ufa. turtac Com- 

p ~' r by the eterooptkwo a ad model* 

*• r . KNOTT AM*AKATl'* COMCANT, 14 Aehhurtea Mate. 

turlnc a very aeat stalk machine which la 
aa4 b to be rwa by sltber an iadur- 
r< **»y..y baa abo tbslinrd a IUai|»a 
_** **«l aad rampart, twaetallaa of an I Oder 

• T-oda btcb f r a^ weary rot I sa M4 roadeate*». 

# b e^ of the xtmyMf i dsaian aad eft 
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fHE KINRAIDE COII 



Unexcelled for 
X-Ray 

High Frequeue 
and Ultra- Vioh 
Work 

PRICES 

GREATLY REDUCED 

Coil cannot be broken dow 
work* in all climates; read 
portable; can be attached to a 
lamp socket. 


ft. Mo. l. 


SWETT & LEWIS CO., 

18 Boylston Street, Boston, Mas 
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ii» uuu«i ruujr 


U All 


iw muiiu 


. lpr * rd *° ’" 4,h s,rerl - At <«** the r<wd 

? T “L® branch**, tbe wettern branch, BB d«r 

b« Houkr.rd to Kln«.brtd** ; th* »a«t*r1y branch. eUrtlnr ft«m .«,th trtrart 

P !“ e pr ° P * rtJr ,D U » 0 « Aretmc .ml „cth Street, thence 
acm ertyMder Unon Arwta. to the o.-rth *.de of the H«t«» River .od 

. * P * rk ,tto locretMi the Knrletn River (a • tuorvl 

n—rth**od of the Lerton Avenue branch and by a bridge at Kln«»brldjfe 
It i» ectiaatml that theae linen coaid be conntracted lor aboat __ 

Buffalo and Niaoara Falls Notes. 

" bL’FPALO. N. Y., Jan. 6* ilof. 

CANADIAN NIAGARA 1*0WBH TtTNXKU—The Important statement is 
r A^a that the franchise of the Niagara Palls Powsr Company, for the baild- 
‘ n * o' the Canadian power tnnnd acrosa the river, has been extended for fonr 
Chief Engineer Breckenridge said hr understood that the extension 
wCI be mad a, if it is not already made, 

TESLA $ LECTURE IN BUFFALO.—An effort (i being made by the Buf- 
Bohnisty of Natural Sciences to secure Nikola Tesla for a lecture to beg Iren 
• soct,yr n Tbt* city, Mr. Tesla will be present at tbe electric banqncl on Jen. 
is. and it la hoped that he may speak In public while in the city. The invita- 
t ea extrnded to him is signed by many distinguished dtlsens, among them 
Jeureitb Dr. Roswell Park. Dr. Park Lewis and Mr. K. R Guthrie. 

EXTENSION OF NIAGARA FALLS * SUSPENSION BKJlMiB LINK.- 
PsUsA Husprosion Bridge Street Railway Company expects to 
* * the t4 R r, °R •• •«tsnd Its newly acquired Devil’s Hole line from its 
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t>L <J Jfl 1*7? 


and Mr. Field will be located at 6) Federal street. Boston. 

THE SWBTT ft LEWIS COMPANY baa succeeded O. A. Prei ft Co.. Boa* 
tun, mannfacturer of Rantgenrey supplies, and will continue the btisioets 
for the pressnt*at the same address. «? Brow field Street. Mr. Frei retires to 
engage in other branches of the electrical business. Mr. Frank M. Swett, of 
the company, hae been connected with the T. H. and Geoeral Electric Com pa* 
nle*. and ho has also held other important electrical connection*; Mr. Lewis is 
oew to the electrical field, but poss es s e s good business qualifications. and Mr. 
Albert W. Rant on), who will be connected with them, has had an active elec 
trical esperienoe. all of which ensures success for the new company. 

HUNTRESS ft EWING lathe style of a new firm introduced with the new 
year. Its basinets Is that of electric railway equipments of all kinds sod 
motors and dynamos, new and second band. The business address of the firm 
is I Oliver Street, Huston. Both Mr. Huntress and Mr. Ewing are widely aod 
favorably known in the electrical field, and have for quite a time been in* 
terested together in the Neal Electric Headlight Company, at ottcials, and 
the closer business relations now established will undoubtedly result in 
greater mutual advantages, while the concentration of their energies should 
also prove of advantage to the electrical field in the way of better service. 

THE PBTT 1 NGELUANDREWS COMPANY. Boston, is sending to its cut* 
tessera,friends and the electrical trads generally a most beautiful 1*07 calendar, 
the handsome engraving upon which la really an artistic gem. Its conspicuous 
feature is the goddess of electricity standing In Ihe centre ot the globe collect¬ 
ing electricity from the clouds and distributing It around the world, a com* 
plete circuit being made between the Eastern and Western hemispheres 
fepreeaated respectively by the palm and pine trees as terminals. An arc 
lame Is held In the right bend of the goddess, old Oceen is the foreground end 
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PniLADtLPfiiA Notes. 


«4 Tm luiiaxi W«i 



fM»tainu,r> . FA •*. it 
HU.OU MULTUCU UUMTANT. L.TU. 

■Mil la • kills i 



awnucr. run amuukitk niwuo.-** m 





NOTICE. 

We be leave to announce that we have purchased the business and good 
will of the American Roentgen Ray Co. of Bedford street, this city, and nave 
removed the same to 11 Bromficld street. 

We hope that you will continue to favor us with your patronage, which will 
receive prompt attention. 

We are prepared to furnish, immediately, anything in the line of Static 
machine*,' parts and supplies, X-ray tubes, fluoroacopes, spark-gaps, tube- 
stands. etc. Also everything in the line of Elect ro-mcaical apparatus. 

Our new Barium flnroseopo* are very brilliant and will last indcBnitoly. 


440 


Thk Kashas Citv Medical Indbx-Lawgbt. 


Special static tubes price $5.00 and $6.75, ulso type M. for the largest ma¬ 
nes, price $8.00. These tube* aro superior to any on the market for bril¬ 
liancy, penetration and life. 

Thanking you for past favors, wc arc, very truly yours, 

SWETT & LEWIS CO., Boaton, Maas. 
Successors to American Roentgen Ray Co. 
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r#» «iMtu 

A Large Six* 


W* illustrate herewith a Urfr w»« Crook** lobe, manufactured by the 
Sw»«« A l4»ia Company, succmaor to Q. A. Kr*t A Ca. Boston, Mm 


A 



Ctookti Tu»r or SrnrtAL Duion. 

freqnrat Tbe tub* ha* been specially designed by a laading physician (or 

largo static machine* and induction coils, and will easily cover a 16 -tach t 
mjceiwou* JO-inch plat*. Tbe electrode* are m placed as to get the full beuaAt of tba 
miag and rays. When desired lb* terminals esn be furnished with metal caps to pro- 
era The tect the wires. Many hospitals are availing tbemMlves of thia large tube, 
sppuctiog which, when used to connection with the company's new adjustable spark- 
t an open* cap, will give at least ‘Jf» per cent, iucreasad brilliancy. Hankies giving a 
{ lowered greater volume of light the large tubes do not ran up in vacuum, aa do the 
dint rods small ooes. and will last longer. 


if vug im 


i m iiMtMii 


2 Y 


New Enolano Notes. 


Branch CHHce of The Kt kctmical Wohuj, 1 
oom «1. Hathaway Building, tt$ Atlantic Are , > 
Moot o«. Mm*.. May ft, U07. J 


MEW KNIFE SWITCH -The Hop# Electric Appliance 

•- !-. Mm jwt I ssu e d a very neat and artistic circular containing an ti¬ 
ed it* near instantaneous maht-and beeah safety 



•03T1rotx mat specialties 

Ci. A Fret A Co., lodm, 

Arrange meat* have been |u«t 
m ppiy knawi, and 
•f Mew York, will handle the 

f* LAELtE gUAM FEES -Tba 


The Swell A 



•am t* Ms 


M cevtaiaiv 


Lewi* 

very gratifying sales of 
pitted whereby one of tbe 
• lending suffice! instrument 
X ray ipmta h i M . 

Kiffiricai Company, Anaonln, 
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COMPLETE X=RAY OUTFIT 



CATALOGUE "K.** 

Static Machine, Two Tubes, Tube Stand, 6x6 Fluor- 
oscope, Electrodes for Therapeutical 
Work, $9.00 per Set. 

— ITTI THIS OUTFIT THE PIIBST KURD OF 10RI III BB DOIB.-- 

on rt * hlltltlnn mnd tor mmlm hy 

J. N. SCOTT A CO., 

ttmyyr Hid fin ttulldlng, KASHAS CITY, MMO* 


8WETT & LEWI8 COMPANY, 

7Q Frmnklln Htrmnt, HOHTttS, MASS. 




[• if 
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Static Machine and X-Rays. 

Ihr School Journal of Nov. 6 . 1897 . published a cut and de¬ 
scription of Stanley** Toenler-Holtx machine. e»pecially de- 
*igncd for x-ray >vork. and manufactured by Swett Sc Lewis 
Co. ( 11 Dromficld street, Boston, Mast. The ordinary sta¬ 
tic machine in use in many schools may be used for x-ray» 
by the addition of a small Crookes lube. Observe the follow¬ 
ing directions: Attach the tube to a support. Connect the 
concave terminal (cathode) of the tube to the negative iod of 
the machine. (The negative side show* a blue flame on the 
collecting combs.) Connect the slanting disk (anode) of the 
tube with the upright spark gap post. If this is not on the 
machine, it can be easily erected, midway between the other 
two posts, with its ball just a little below their top. Then 
have the positive pole about three-fourths of an inch Irom the 
ball of the erect post. Start the machine, let the spark jump 



at first between the regular positive and newtive pole*. Uten 
pull the negative pole away four or five inches, and the cur 
£t, £!l pJL through the lobt. Tht «.,«"< «M.*£** 5 $ 
by changingthe position of the positive adirk 

thow • high floorescence between the terminals and 
b«Z UlS th« .no*. Pl.« • photourmph.c pint »~l" 

the tube, and a radiograph may be taken ,hould be 

To »hme with the Auoroacope^ the 
twatd toward the observer and the object to wr 
placed against the bottom of the flu or os cope, wh 
beheld close to the tube 


(C) Jeff Behary 2019 


19 



























SWETT ft LEWIS VACUUM TUBE. 

The Swell St Lewi* Company, of Boston. have Juat got out 
a new adjustable vacuum lube; llie form of which la the name 

aa that put out by them before. In addition to tltla. however, 
la a chemical bulb and a pointer. The pointer work* upon a 
hinge, and can he aet ao that when the vacuum In the tube 
geta to the proper height, a spark will paas from the pointer 



Switt Sc. Lewis Vacuum Tise. 

to the chemical bulb, and hold the vacuum at that point. By 
thla me ana the tube may be run for houra without any per¬ 
ceptive change In the vacuum. The tube la very atmple and 
eaay to operate, and not liable to Injury. I^arge numbers are 
bHng sold, and they are hearlug very favorable coOUUcnta 
from them. To f|uote from a letter received recently: **l 

hove need the tubea contluually, and think them the Ideal 

tube." 
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Adjustable Vacuum Tube. 

Tbt Swett & L«wj» Company, of Boat on, the well-known manufacturer 
of X-ray and photographic supplier baa just put upon the market a saw 
adjustable vacuum tube which ia attracting much attention. It is a eery 
atmple thing, aa will be seen by the cut shown herewith. The tube ia of 
the regular type made by this firm, with the addition of a chemical bulb 



Adjustable Tube. 


and a pointer. To operate the tube, it » connected up in the usual way. 
The pointer ia set to that no spark paaaes from pointer to chemical bulb. 
Wbeu the vacuum gets up to the desired point, set the pointer so that an 
nwaalnusl spark jumps across the air space. This will force a small 
amount of gaa into the tube and lower tbe vacuum. This continues at In- 
tarrala while the tube la in use. With this attachment, a tube can be run 
for a long time without attention or Increase in vacuum. These tubes are 
Mtag very rapidly. 
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Advertisement 13 — No Title 

Scientific American (1H45-I90H); Sep 18, 1897; Vol. LXXVTII.,No. 12.; 
American Periodicals Series Online 


pg |90 


- * • • VI • 




9 \0 * 4 * 





DRILLING MACHINES , of ; 

all Klnas and sl^es, lor 
drilling wella for house, 

- farm, City and Village 
Water WorkB, Facto- . 
rlea, lee Plants, Brew¬ 
eries,' Irrigation, . Coal ;,and . 
Mineral Prospecting, Oil and. 

Gas, etc. Latest and Best 80 
years experience* WRITE US 
WHAT YOU:WANT. I; 


•* tm * 



Stifle macMtl«$,G«ils, ,1 
Cubit and flttoroKcptt* 




• ; 


fWT Bead tot oetalogQe A. \ 

a»(tl 4 k Uwl« fjo., BooMMOrstO 
'* A. rr«t fc Co. tl HromB«ld SL. Uoatort 


L K 

I *•..■1 1 
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Other 21 - No Title 

Scientific American (1845-1908); Mar 6, 1897; Vol. LXXVT., No. 10.; 
American Periodicals Series Online 
pe 159 

CROOKES' TUBES 

PRICE, $2.60 EACH. 

One hundred experimental Tube* suitable for small 
soils and statlo machines. Tubes sold as experimental 
mJ j . Tubes exhausted to suit purchaser. X-ltar Supplies 

OU/CTT CL I CliflO nn Mucceasor* to 

one I i a LfcWlo liU. «. a. fkki & co. 

11 DltOMFlBIfD ST., BOSTON. 


TDipp METALLIC PACKING. 

’ll I uir ., PRESSURE- ENGINES 

GUARANTEED FOR HIGH WRITE. FOR CiRCUl ar 

WM. Q. MERRILL ACO- . 

- 'L&S 5T POSTON 


CQf^GIt 


permission of the copyright owner. Further reprtx 
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\d>ertl*enwnt 23 — No Title 

Sstmn/k'Amtrkxm tlMS I9Mt. Apr 3. IK97; Vol LXXVl .No 14 
VmcrKun PerKHlieaU Series Online 
IS 222 



CR00KE8 TUBES 
X-RAY 


Ruhrakorll 


cataioeu* 4. .'APPARATUS 




C 4 SH BCTXS 8 * UlQO*, U8 W. Tu 


BOMIES,^ 

ud teddies shippedC. u. D. 
anywhere to anyone with 
prirl lego to examine at low¬ 
est wholesale prices. Ouar- 
iteed as represented or 
Bend for 
end testi- 
full) 
06 



IC1( 



Headquarters for 

DUMPING 

||orse Carts. 

Wldo and narrow tires. 
Low rates- of freight from 
oar worta-'Taiamy, Pa.— 
to all points. 

HOBSON a CO. 

No. 4 Slone SI.. New Tor*. 


£ aBliSHF C 10 f iC 

T HE DEFIANC E MACHINE WORKS 

:... 40 '- defiance. ohio us a. 

lfl ..‘/XN jPai.Ti-P CPS or SPECIAL 

■ « V( ^ ** 1 ■ WOOD WOMN'Nr, M*CHISf RV 

L Jb " < 4 | IV« 4 'idb ;.P 0 P| WMUL BENO 

* W-. * B *« .VAO.Vw f AHh AM S H AI I. 

mil * * ", < fm • ~ ■ » n( • «■ r> t •> no.i i 

■P JuHm *'' f S «'OP rAI lOK'li. 

1 if I 'lYflfl 1*K,IST l INl IN THl WORLD 

ACTION r ,UARANTetO 


japaiuK Patents 


••• 


• • • 


rndr marks. 
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Scientific American (I845'IW>&)> Apt 17, 1897: Vol. LXXVT.. No, 16.; 
Ancrican Periodicals Serieft Oolite 

CROOKES' TUBES 

PRICE, *2.80 EACH. 

hundred experiment*) ftfbe* suitable 
and static machine" 

Tubes exhausted U 

8WETT ft LEWI8 00. eSCT«m<>, 

U BDOUFIKliD Wf «t BOSTON. MASS. 




E M M-"' . '.•-" i - . - . 


SI EEL STAMPS 

1 l< URL A ALT’ HA EM T T?F r * JT LOWIM VV V'\ 
• SCHWAA»STAMP*SLALC- 

it -.3 fO* C-RC'-H AR fd \ l-Vv/A UK 1 - 1 ! 


•m»uuumimmamm 


Perfect Bewtpaptr file. 

i \ \ m • • 


Subscribers to (he BCHOWflC AMKBIOAN and SOTWN 
rone American Soppmiment, who wtab to pmerv* 

.heir paper* tor biotflmr. may obtain tho Koch Patent 
me at tba eOce of thl* paper. Heavy board Eldon, in¬ 
ert ptlon “8ct«u till 0 Amerloan M and ” Sclentlflo Annul* 
an Oapplement" In (lit. , PHO* IRSO. by mall, or.fUO 
tt Uda office. Address* p 
MUNN a CO., 361 Broadway. New York 

HmmtK owl with parmi.tfon of lh* copyright owner. Further r*produOI 
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Advertisement 15 ~ No Title 

St isntifk' 4i**rfrvu« (IH4S-I90H). Jim 12, 1897: Vol LXXVT .No 24; 
American Periodical* Scrien Online 




?°u USE GRINDSTONES? 

If so, wo con supply yon. All sues 
tnaunirri tad mi mounted, always 
kept tn stock. Remember, we make a 
ipocslalcyof aeleoclnrstonea for all spe- 
ca al purposes. I3T Aik for catalogue 

’ Ths t^KTEIiANl) STONECO. 

2d Floor. Wilihln. Cleveland. 0. 


FREEDOM FROM FIRE 


No few of being burnt out In residence, 
offloe, or factory aa long os you use thp 

Stempel FIRE Extinguisher. 

On equaled for simplicity, certainty, quickness 
and power to motion. Adopted and tnaoraod 
by leading manufacturers. Best and most dur¬ 
able on the market. Illustrated catalogue fret, 

H. R. BENNETT, 

121B Filbert Street, PHILADELPHIA, PA. 



ELECTRIC STOVE. 

Enameled slate base. Hot 
to two minutes. JcrocrKenoy 
cooking or beating-always 
ready. Price 98*00. 
Complete, ready for use, with 
oord and plug. Give make ot 
lamp socket and voltage. 

AMERICAN ELECTRIC HEATING CORPORATION, 



BRAN 

Haremeyer 


ch orriOK»: 
rBldg., New" 
t Bldg.. Chlca 


ewTork. 


Monadnock Bldg.. Chicago.. 


GKNRRAL OPFICBj 
Bears Building, 

• BOSTON. 


THE NEW BRISTOL COUNTER 




CROOKES TUBE8 
J”-X-RAY 

APPARATUS 























. 4 PcbruArjr. UT 


PUBLIC . 


pology. at Geneva, Switzerland, he gave the results of his in- 
vestigations, which have extended over a long period of years, 
and showed how this disease, like any other bodily defect, is 
transmitted from drunken father to appetite-enslaved son, how 
in such degenerate soil the seeds of crime and madness de¬ 
velop. and ripen in the last generation into sterile idiocy and 
the final extinction of the race. Dr. Legrain traced the effects 
of the disease in 315 families and found a surprising percent¬ 
age of crime. He summed up results as follows: First Gener¬ 
ation-Alcoholic excesses, moral degeneracy, brutalization 
Second Generation—Hereditary habitual drunkenness, attacks 
of mania, softening of the brain. Third Generation—Hypo- 
chrondia. melancholia, suicide, homicide. Fourth Generation 
—Imbecility, idiocy, sterility, and the extinction of the species. 
5 och a scourge is worse than war, for war's horror ceases 
with the generation that suffered it. But this goes down to 
‘ children's children, even unto the third and fourth gener¬ 
ation. But it is all done according to law. 


EUctricai Rfrtrtv, Xrw York: Until quite recently the scien¬ 
tific world. and particularly those who have devoted time and 
study to the nature and theories of Rontgen rays, has ac- 
epted as a conclusion that fluorescent crystals could not be 
otherwise than phosphorescent. After a long series of ex¬ 
periments carried on bv Mr. T B. Kinraid. a combination of 
chemical elements was found which is much greater in fluores- 
power than tungstate of calcium or any of the other 
* b *oUnely non-phosphorcscent. So fully is the 
attnbwu o f phosphorescence elim.nated. that when the screen. 

fl . uofe “ <n ‘ crystals. i» exposed to the rays oi the 
'* 'n*t»ntaneous. showing the most vague 
is tufH * Ti*V an °°* j racc ^ when tungstate of calcium 

rsf°.7 ery ; # J lkc, y to prove of great value in 

daawnosM it* *° an< ? particularly in medical 

0 4 i Qualities will be realized, because the perfect 

Jfli J * rajr| l% possible, and no afterglow on the screen 
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CWh fufBIl kb.trt.al Knuioiwo. Oil. 
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A IV*.. M., Nr. Y..-W 

W «iA «ii.w Kiri I H.p.('.,i?lr*Twk A I libago 
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'blM.I.- A |*« « u S.-» V.rl 

PVmK k. Carer A Milan*. Philadelphia. I*a 
K>Or>|ri New YoA 
’••••rjr A t'tllrrwin New Y o*k 
Ytar Klwiftt i'a. Kin, lanit >n. New York 

M«or« IU.I.n.1 IV. Uu.|....Mo. 
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INTRODUCTION. 


This pamphlet is addressed to any person who may be interested 
in the subject of the Roentgen rays and the approved methods of 
producing and making use of them. It presents the claims of a form 
of static machine which has had a successful trial of more than a 
year, and which stands to-day, all things considered, as the most 
practical high voltage generator yet produced, suited not only for 
use with Crookes tubes but also for all purposes for which static 
machines are employed. It describes also the latest improvements 
in all x-ray accessories, and gives some suggestions upon the methods 
of applying the x-rays to examinations for surgical and medical 

9 

purposes. 

The plates are illustrations of work done by the “ Standard ” 
New Holtz Machine as used in the laboratory of the Cambridge 
Manual Training School, covering a wide range of cases about 
three hundred in number. In no case has the time of exposure 
been hastened, as is often done, by fluoroscopic sheets placed upon 
the photographic plates. All are examples of genuine x-ray photo¬ 
graphy. For such parts as the hand and arms the time of 
exposure has been from one to three minutes; for the knees, three 
to ten minutes; for the trunk, ten to thirty minutes. Fluorescent 
screens, in certain exposures, will reduce this time almost to as many 
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Thom ax or am A dclt. 

C 1pT 04 *** *’*** June 14. i8g7. on a » x 74 inch place uting the M Standard " New Holt* Machine. Ao equally 

satisfactory ftkiayranh of the pelvia of the name subject has been made. 



» '•■ri# *e 1 Ptf*r #f 99 iv« (fi««fn a 14 Mpnth 
* • r n« . « »«w4 l"ff •# la <lu itf ib* I M «»»»»•! I Miaini 

^ • M 4l# \$ *• *»H- «« | t\ Ml«N«« id # M.#NI fit* )4«lt I !»• ItMrt •»»! "<Im» 

## ^ < *** < '*• •*» 9»« | A» ‘ Mfl #* h um M III NH4NIN l*Nl »!••> «|»|«* »»••! 
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Ht'I.LKT N'KAM THK HkAKT. 

«|7 “°Tt! i C!! reM - V* bU "''- ,rnm " J * tal,,,re ""*•*« «• «=•«* range, entered the antertor 

™ M T'jt'Z ? j" ,h * P ° in ' marWw1 Wi * h * '"**■ ™ b Y »h« nb and lodged again,, the 

^ !Z ^ , riKh ' ,hC med,an ' ,nC - Th ' ""»>"« pn.it ton ol ,he hear, 

H. nr* ' i, f 4 ^ buUe ' CO, ‘ d h* ' race<, ** Probing and waa located by the •• Standard" New 

,he Pene,,,,i ° n by ,he *"V "» comparatively op,„ue 

he-n *7 1 : h * T»“‘H <>‘^ ahadowa ol the nb. are due to the 

**, y. hf " ,b * e *P°‘"r« Th'* ca*e. with other,, i. fully dencnbed in Anna], ol 

“-*— n * Prtl. ,896. It w«b Irnra the Cambridge City Hnapital, I»r». Taylor awl 


PLATE II. 


(C) Jeff Behary 2019 


34 













THE ROENTGEN RAYS 

And the Conditions Necessary to Produce Them. 


I. PROBABLE NATURE OK THE ROENTOEN RAYS. 

Very little is positively-known about the nature of the x-rays of Roentgen. Ex- R 
perimenters have learned much about the properties of this wonderful agency, its uses, ^ 
the conditions necessary for its production and the various methods of application-, but 
the real nature of the transformation which takes place within the Crookes tube, while it 
is sending forth the x-rays, is still as much a matter of hypothesis as it was when 
Koentgen first announced his now famous discovery. A full discussion of the subject 
would be foreign to the purposes of this pamphlet; but a passing reference to one or two 
points in the dominant theory may not be out of place. 

From the first, scientists have generally agreed that the Roentgen rays are probably Are pcofaabt) 
due to a wave motion in the ether, in kind not essentially unlike light waves, which Hertz very short 
and others have proved to be electrical. They are known to differ from ordinary light et ^* T wavrs. 
waves principally in being much shorter and of much higher frequency than any waves 
hitherto observed. According to the measurements of Fomm, the Roentgen rays, although 
they undoubtedly vary considerably in length, have in general about one-fifteenth the 
wave length of ultra-violet light. Before the publication of these results Dr. Oliver 
Lodge expressed the belief that the x-ray wave length, when determined, would be found 
to be much shorter than the shortest waves of the spectrum and, indeed, comparable with 
atomic dimensions. The observed parallel between the relative transparency to x-rays of 
certain substances and their atomic weights rather than their specific gravities is perhaps 
worthy of note in this connection. Roentgen’s original suggestion that the direction of 
vibration in the new rays may be along the line of wave propagation instead of being at 
right angles to it, in other words longitudinal instead of transverse, as it is in ordinary 
light waves, remains still open to question. No observations have been reported either 
as opposing this hypothesis or as a sufficient foundation for it. 


II. Crookes Tubes. 

Turning to the practical side of this subject we find that two pieces of apparatus are 
essential for the production of Roentgen rays,— first, a properly constructed Crookes 
tube, and second a suitable source of electricity in the form of the disruptive discharge. 
Some of the special requirements which must be met by apparatus designed to secure 
the best results in skiagraphy according to modern standards will next be explained. 
The real nature of the action which 
goes on in a Crookes tube when pro¬ 
ducing x-rays, as has already been 
seated, is unknown, but it may be pos¬ 
itively asserted that some small area 
within the tube, which receives that 
mysterr*** force emanating from the 
negative terminal or cathode, becomes 
the source o 4 the Koentgen radiation. 
tm modem tubes this source is a very 
•mail portios of the surface of a piece 
of plartn — foil attached to the positive terminal or anode of the tube, or suspended in 
'-he «oode w i*hotit electrical connection. With regard to the peculiar action of 
fhg earVvde jmt referred to, it may be well to say that about twenty years ago Crookes 
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discovered that when an electrical discharge is passed through the socalled high-vacuum 
tubes, a form of energy is developed at the cathode terminal which seems to throw out a 
stream of some sort from the surface of the cathode in lines perpendicular to it. The 
direction of these cathode rays was observed to remain normal to the surface of the 
terminal from which they were thrown out. whatever angle that surface might present to 
the line of direction of the current through the tube. It was therefore possible, by 
changing this angle, to throw the rays in any direction and, by using a concave disc for 
the cathode, to focus them upon any point. They were Shown to cause mechanical 
motion, heat and fluorescence, and to be deflected by magnets. 

In order to produce the cathode rays, which are a necessary condition for the gene¬ 
ration of the Roentgen rays, it is essential, as is well known, that a very high degree of 
exhaustion be obtained in the vacuum tube. Ordinary vacua, such as serve for incan¬ 
descent lamps, will not do because they are too low; and,on the other hand, the exhaustion 
must not be carried to the highest degree practically attainable, for, in that case, the 
resistance of the tube will become so high that sufficient current cannot be forced through 
it to produce the desired effect An exhaustion to about one-millionth of an atmosphere 
is generally conceded to be the proper condition so far as it is possible to express it in 
figures. But in reality it is a matter of careful experimental adjustment rather than of 
exact measurement Experience in the use of vacuum tubes for x-ray generation has 
shown that slight variations in the tenuity of the residual gas, even after the required 
exhaustion has been reached, alter the character of the rays and thus modify the results 
obtained by their use. Indeed, this point is of the greatest practical importance in skia¬ 
graphy. In pumping tubes it is observed that, when the vacuum is at the lowest state at 
which it is possible to produce x-rays at all, the flesh of the hand and fingers casts a dark 
shadow upon the fluoroscopic screen, the bones being entirely invisible. As the pumping 
proceeds, the flesh gradually loses its opacity and the bones appear, — at first dimly and 
with ill-defined outlines, then more clearly until, finally, they become distinct and well 
defined in the faint shadow of the flesh around them. For a tube intended only for use 
with the hand and thinner parts of the body we should stop here and, if possible, main¬ 
tain the exhaustion at exactly this degree. But a higher penetrating power is desirable 
for examinations of such thicker parts of the body as the knees, shoulders and trunk. 
This is accomplished by producing a slightly higher degree of exhaustion. Such a tube 
as is suited to this latter purpose, however, would give a weaker skiagraph of the hand, 
because the rays thrown off by it would penetrate the thinner bones of the hand almost 
as readily as the flesh. A tube may be exhausted to such an extent that, when driven 
with a powerful coil, it will render the bones of the hand only faintly visible on the fluor¬ 
oscopic screen or the photographic plate. Such a tube, even if a generator of sufficient 
power to force a current through it is accessible, is nearly or quite useless for Roentgen 
• ay photography. Desirable tubes are those properly constructed and exhausted to a 
•egree suited to the character of the work they are expected to do. 

Since the introduction of the Mxalled focus tube, the first great improvement, de¬ 
signers ve been busily employed in devising ways to secure a proper condition of 
/zru im. durable and capable of easy adjustment; for it was universally recognized that 
awmg this !me the next great step in advance was to be taken. The importance of this 
^ ^ ' n fh< d< * irabi,it y of having a tube properly adjusted to the work 
*** ' n economical considerations. In use, especially with coils, 

.' ** ' ,n *** high, even in a single examination sometimes, as to become useless. 
" */**' 1 a *cnbrd to the occlusion of some of the residual gas by the walls 

^ and by the terminals against which the gaseous particles have l>een driven by 

norgt wi Win »he *ul* It may l»e corrected in a measure, generally, by healing 
** hot over a Bunsen or alcohol flame, But this is not a thoroughly 

<•> 
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satisfactory method The use of large tubes, which must contain a considerable store of 
residual air to start with, has !>een an improvement, as also have been smaller tubes with 
attached reservoirs. Hut these all run up sooner or later and require re-exhaustion. 
Another method of controlling the vacuum is that employed in the Uowdoin College tube. 

In addition to other unique fca 
tures this tul>e has a fluorescent 
substance deposited upon its inte¬ 
rior. w hich is designed to reinforce 
the vacuum when it Incomes too 
high. The latest device, and one 
which seems to be very successful, 

is the so-called self-regulating tube. p, ^ 

The operation of the regulating *•* 

device depends upon the increase in the resistance of the vacuum as it runs up in use. 
I'here are several forms, the simplest of which is illustrated in Fig. 2. The end of the 
movable arm is set at any required distance from the small bulb which opens into the 
tube near the anode terminal. This bulb contains a substance from which a vapor is 

readily thrown off 
when a spark is 
passed through it. 
Now when the vac¬ 
uum of the tube 
has increased, so as 
to make its resist¬ 
ance higher than 
the resistance of 
the air between the 
end of the mova¬ 
ble arm and the ter¬ 
minal of the bulb, 
the current takes 
the path of lesser 
resistance and 
sends a succession 
of sparks across the 
gap. This causes 
a vapor to be 
thrown off from 
the substance in 
the bulb and thus 
furnishes the need¬ 
ed reinforcement to 
the residual gas in 
the tftbe. The re¬ 
sistance of the tube 
being thus brought 

v, •* sormal condition, the current returns to its original path through the tul>e. 
r ng fto f* proper function. The spark-gap of this tulte can l>e easily varied In 
Hy this rr.e arts the vacuum is not only self regulating but adjustable, within 


By using 
large tubes 
ana reservoir 
tubes. 


By an interior 
coating. 
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ONE OF OUR MANY TESTIMONIALS. 

Tni Wavxbly Tnaiwm© School, 

Wavuu, Tihn, July 6, 1S97. 

Mr. Ckmrlti F. Warmrr, 

Pa«a Siu : — I ilrairc t» write you and tell you of the wonderful aucceu I tchlered with the lube you 
•eat me. I have u»ed it for three he«vy exhibitions, nnd it U apparently as food aa ever, it gave the moat 
beautiful reaulta, throwinf out a atrnng light, which enable one to aee through the cheat, aa international 
dictionary, and to diaeern the shadow of a piece of metal through the head. This last was quite plain. I 
have had one fifteen dollar tube, and have teen others, but this was superior to any of them. 

Yours truly, 

W. E. MILLER. 


III. Static Generators and Roentgen Ray Production. 


Sa 'Vi'f 

of the 
New Holtz 
Machines. 




The first successful static machines designed especially for Roentgen ray production 
were put upon the market in October, 1896, by Mr. F. 0 . Stanley of the Stanley Dry 
Plate Co., Newton, Mass., and by Mr. Charles F. Warner of the Cambridge Manual 
Training School, brief as the time of trial has been, they have demonstrated their high 
efficiency for use with Crookes tubes, as well as for all other purposes for which static 
generators are employed, through the varying climatic changes of an entire year in various 

sections of the United 
States; and, on account of 
their convenience, safety 
and inexpensiveness, they 
have placed themselves 
in the front rank among 
the several types of elec¬ 
trical machines offered to 
purchasers of Roentgen 
ray outfits. 

The superiority of the 
discharge from static ma¬ 
chines for the peculiar 
requirements of the 
Crookes tube in x-ray 
generation was suspected 
from the first on account 
of its high tension, its 
freedom from heating ef¬ 
fects and consequent 
economy of tubes, the 
simplicity of its produc¬ 
tion, its oscillatory char¬ 
acter, and the suddenness 
of its interruptions. 
These admitted proper- 
f ties of static discharges, 
^ V * MK ' e ** ful e *P«'’'«nte of the past year, justify us, we believe, in recom- 
M ° ,rZ Machine * ln ,he highest terms. In this belief we are also 
L. , Vy fh * of many disinterested experts. We will mention a sin K le 

. * U ’*- whkh appeared in th t Af„/na/ K«cor,l( New York) for June z6, 

Aj. r. an artkle by tf. H. MoneII, M I), The statement is as follows 
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i. Apparent Greens lick fracture. 


(Illtiatratinfi the necessity of two views in x-ray examinations) 


a. Another view of the same. 



*• "*** hmH ,a pW 



A 0»x t nr At m,u *, Cmh. 
U*wm*r*n0 ol > ray ..amm.tirm.) 
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I • 

jr -r-adna* -«a/> fS* rnna Drill III j«« IMMM, N«, i (how* il emerging apparently Irotir pulp *»vity 

N« », laltan al a iliHcranl anglr, a bn* a II In Ira belwean lb* f«*>l» •« 
>»n»r»| and lateral II wan arm raafully »*mova«l altar baaing liaan 
in lHa law mnra iban a yaaf, raining aavri* «l«t» 

Oai*» nr rrtrrrai. agiar.iiarwa. 

— ■«* •»>«-.. t«N aaarW gfttvrvnUr by fW ftwlgbt M, ( laftfi, of Hnatntl, ualng lira •* Slarvlar.l" Nan »Ml« 

»•“ ”’*» 41 ny.naai ayyla aaa> nl V.«al|aa c«l«'*M|Ay In il« trial dlagnnaaa 
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** the HoltM Machine with tubes adapted to its maximum discharge -will readily and 
economically equator surpass the best x ray effects producible by any or all other means 
off electrical excitation with any design of tubes that can now be obtained. 


IV. Specific Fkatukks of the. New Holtz Machines. 



In order to explain definitely the claims on which we base our recommendation of 
this type of electrical generator for the production of x-rays, we will describe their 
special features in detail. Most of the forms of static machines existing when the prob¬ 
lem of the New Holtz was undertaken were unable to produce discharges of sufficient 
power and frequency to maintain an x-ray tube in action; and those that were able to do 
the work were too cumbersome and too expensive to be practical. The mechanical 
design of these older machines 
was such that powerful dis¬ 
charges could only lie obtained 
by using a large number of 
plates, on account of the slow 
rate of motion attainable. To 
overcome this defect Mr. Stanley 
conceived the idea of so design¬ 
ing a machine that it would be 
practicable to employ a high rale 
of speed in the revolving plates 
and thus make one or two do 
the work generally done by five 
to ten times that number. This 
was successfully accomplished 
by using two rubber revolving 
discs. 17 in. in diameter, mount¬ 
ed on ball bearings and driven 
by a set of gears so that a speed 
of 2.000 to 2.500 revolutions per 
minute could lie easily obtained. 

The accompanying figures will 
illustrate the simple mechanism 
employed to produce the desired 
speed. 

Other unique features of this 
design, which were developed 
by careful experimenting, may 
be summed up briefly as follows: 

1. The use of specially vulcan¬ 
ized rubber in the discs, which 
prevents warping, and a special 
preparation of the surfaces. 

2. T wo armature plates of the 
s ghest specific inductive capacity, coated with a varnish of uncommonly great insulating 


feature. 


Other 

specific 

features. 


Fig. 5. 


p ermect 

l A case to protect the essential part* from dust and moisture. 

«. LzgM running parte and a licit that cannot slip. 

j f,en*r». ftwchankaf firmness and durability combined with light weight. 
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6. Easy adaptability to various forms of motive power though designed to be run 
l>y hand. 

7. Low first cost and small cost of maintenance. 

Three elements of special value have been established by a year’s experience with 
the New Holtz machines: — 



Efficiency. 


Economy. 


Safety. 


Static 


1. They give a torrent of oscillatory discharges of great volume and constant poten¬ 
tial. easily held at the maximum, and capable of exciting Crookes tubes powerfully and 

producing results never inferior 
and often superior, in depth and 
definition, to those given by the 
various methods employing the 
dynamic current. 

2. The discharge from these 
machines does not heat the tubes 
appreciably; it does not require 
in tubes so high an exhaustion to 
begin with as is needed for coils, 
and it does not affect the condi¬ 
tion of vacuum so readily as the 
current from Ruhmkorff and high 
frequency coils; it never bums 
out the terminals; it is not so 
liable to puncture tubes by exter¬ 
nal discharges. 

3. It does not generate a great 
excess of current which cannot be 
utilized in the Crookes tube. It 
is a feature of static machines in 

| 1 they an 

tljj^ tory discharge of very high poten- 

_ H * small current, which is precisely 

■■ the condition generally admitted 
to be required to produce the 
Roentgen ray effect. It is this 
r • quality of discharge that the va- 
J rious forms of coils strive to imi- 

A jyftliiii * H talc but are never able to attain, 

^ excepting in the case of the high 

»•*- |Jpr frequency or Tesla coils, which, 

Fig. 6. however, greatly overdo the mat- 

„__.. , . . ter and have been generally aban- 

IVJhT' T W X - ray J r . 0duCtU)B * The burns and other deleterious 

f* attribute 7 k rep ° r / e ^ ,n cor, nection with x-ray examinations and which should 
tHe ' XC '** of f ,ec,rical di «* a 'Ke and not to the x-rays themselves pro*. 

.JJ?' CO ! U haV * h “ H MS “* an<t not Witk ttatic gators, 

i-mY-rsi n i y ,ttTX *' n C ** € * o/ excessive and unnecessary exposure. With these 
y 7!, P y knt and 0pera,0r ^O^CUfd from the so-called x-ray burns. 
,l AtT ; A „7* , *!"* conductors may I* handled, if necessary, when the machine is 

^r'he sTrM JZftT r° nven,ence ™ § ’• an «**»*»*« of no small moment. 

Marh.nes, varying somewhat from the original design In some cases, 


<U» 
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<rc now offered for sale by <tcvcnl dealer* in various parts of the United Stale*. Tut Headquarter* 
American Roentgeo Ray Company will furnish them, either directly or through its author- 
• red agents, in three tints or styles, made according to the original designs juat described, fgjjj 1 * N * w 
with the latest minor improvements, and guarantee them to be genuine in every respect. Machines. 

Style A. — The Standard. This has two rubber revolving discs. It was with this 
style of machine that the work illustrated in this circular was done. The “ Standard is 
recommended as the most generally useful of the three styles. 

Style B» This has four rubber revolving discs. It is designed for therapeutical pur¬ 
poses; but it may be used for the excitation of Crookes tubes especially when unusually 
powerful x-ray effects are sought. It is believed to be equivalent to a twenty-four plate 
Toepler Holt* Machine of the form employing glass revolving discs. 

Style C. This has a single rubber revolving disc and one glass armature plate. In 
ali other respects it is the same as Style A. It is capable of producing good x-ray effects, 
but it requires longer exposures. It is recommended as entirely satisfactory for illustra¬ 
tive purposes; and it is undoubtedly the most efficient single plate static machine ever 
put upon the market, 


V. Fluoroscopes. 

The substance which fluoresces most brilliantly and with the best definition under 
the action of the Roentgen rays, so far as chemists have been able to determine, is 
barium platino-cyanide, freshly prepared and properly applied to the screen surface. This 
was the substance used for fluoroscopic tests by Roentgen in his investigations, and it 
has been employed by all his followers to a greater or less extent. Not only does this 
substance give the most brilliant fluorescence, but it is practically non-phosphorescent; 
i. e., when once excited it does not continue to emit light, even faintly, after the Roentgen 
rays have ceased to fall upon it. This quality of non-phosphorescence, it will be readily 
seen, is of great importance in cases where nice distinctions in detail or opacity are to be 
made out; for. if phosphorescence is likely to be present, it will be impossible to distin¬ 
guish a faint shadow from an area which, though actually out of reach of the x-rays, may 
be faintly shining on account of previous excitation. For this reason surgeons need a 
non-phosphorescent fluoroscope. 

No known substance, as has been implied, exceeds barium platino-cyanide, properly 
prepared, either in brilliancy or in the quality of non-phosphorescence; but there are 
certain difficulties in the way of its exclusive use for fluoroscopic screens. Its expensive¬ 
ness and its tendency to easy decomposition, in common with all cyanides, are the princi¬ 
pal drawbacks. Although both these objections have been largely overcome by the 
untiring labors of experimenters during the past year, so that a durable fluoroscopic 
screen of the platinum salt may now be obtained at a reasonable cost, there is still a 
demand for a less expensive screen, even at slight loss in brilliancy. Calcium tungstate 
:* the only substance yet found to meet this requirement. The ordinary preparation of 
this sa.: gives a very brilliant fluorescence, and on account of its low cost is much used 
n rnak ng screens for exhibition jhirposes. But for the use of surgeons a non-phospho¬ 
rescent preparation, first made by T. B. Kinraide of Jamaica I’lain, has given excellent 
satisfaction F or a standard outfit we would recommend a small fluoroscope with barium 
ptaMVxyar. de screen and a large fluoroscope having a screen coated with the non- 
^rvysprorescent preparation of calcium tungstate. It 1 * well to have the large screen 
able so that it r*n h< easily removed for exhibition purposes. 

The pcoper mounting of fluoroscopic screen* is a matter not always given due con- 
».d^rar.nn T r e ordinary pyramidal \u>n (see cut, outside cover) with a leather shield 
true s perHapn all that m needed for general use; but with such a mounting the 

UD 


Fluorescent 

substances. 
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platino- 

cyanide. 


Importance 
of non-phos¬ 
phorescence. 
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tungstate. 


Non-phos¬ 
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substances. 
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visual distance is absolutely Axed. For a careful and accurate examination of delicate 
gradations or slight movements in shadow, with a screen capable of bringing out these 
finer details, it is essential to have a - 1 — -ai.-»-ku •- •«-_-»- 


The 

diaphragm 



Fig. 7. 


visual distance adjustable to the peculiar require¬ 
ments for keen vision in the individual 
observer. The open box, with the 
head shielded by a black cloth, meets 
this need to a certain degree. But a 
more convenient arrangement is illus¬ 
trated in Fig. 7. The screen is at¬ 
tached to a camera bellows which may 
be easily opened or closed. The shield 
for the eyes is held in position by a 
stout elastic band slipped over the 
head. This allows an easy movement 
of the head towards the screen or 
away from it, in order that the best 
visual distance in each case may be 
found. When folded up, the instru¬ 
ment makes a parcel about one inch 
thick and may therefore be carried 
about conveniently. 

Another important accessory to the 
proper fluoroscopic outfit is some ar¬ 
rangement for cutting off the x-rays 
from all portions of the screen ex¬ 
cepting the one area, small it may 
be, where a particular detail is to be 
examined. Many observers have 


failed to see the finer shadows that are really present on account of the general glare of 
the screem This is easily remedied by employing a diaphragm of sheet brass so con¬ 
structed that it may be placed in front of the fluoroscopic screen, with its opening, which 
may be varied in size, over the part where the examination is to be made. 

VI. Roentgen Ray Photography. 

anv khid " qUir t m ? ntS f ° rRo f nt S en ra Y Photography are of the simplest sort Probably 
any kind of a photographic plate or film will serve the purpose. Bromide paper has been 

T'T d Wi,h ' he adVln,a8 ' 0f giving a .Ti.ive when devT^d 

°» -y duplication, since a large numbered enbre 

paper coeel In i,w 'T “ ,h ' sam ' ,im ' moving them from ,heir 

, g p CS 11 ,S necessar y ™ke individual exposures on account of 

»ith the film sid *** * ° r th,s pur P°se plates are put up in individual wrappers 

ever, ^efer th 1^"^ th" ^ 'T' ™ ^ h °* d - ManyZw- 

ol tie** pial and 17 , ^ PUteS fr ° m breakin K- The relative positions 

a -simple Method of m ktn ^. sk,a « raphed ar e ‘Hustrated in plate VIII, which shows 
P.aded w.th a^le 2 7 , * sk,a K ra P h of ‘he hand. The plate holder having been 
placed directly on the slide h *1! * ° U,ward ’ M for ord 'nary photography, the hand is 
1 he rays frj the ** IT** S'™ ** ^ but not from the 

manner as light executing • h 1 UP ° n tbe * cns ' l ' ve affecting it in the same 
tome*byert more or n ^ **1* "? CU * or ab * ,rb « d . partially or wholly, by 
» * gr.z «r,r ZlJlTZ' , Ti ^ C “* ‘ hc <* ‘he silver nail is^ 

Axed m m ordinary * f ‘ Cr a '« n ‘ exposure the plate is developed 

ordinary photography. fhe result is a shadow picture or skiagraph of 


(I)) 
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The relative position ol tube, plate and object. 
Klunmwrnpc folded up. 
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MAWSON & SWAN 

lT«t\c always on band an extensive and varied assortment 
of l’JIILOSOPIII' Al. ik^rkUWCNTS. Ctik.micai Aitakati S. 
ike., including 

Pneumatic Apparatus Atr Pumps, Anemometers, «&c. 

Meteorological Instruments Barometers, Thermo¬ 
meters, &c. 

Balances-Standard Metrical and other Weights and 

Measures, Hydrometers, &c. 

Microscopes, Microscopic Apparatus, and Olyecis foi 

the Microscop?. 

Telescopes, Opera and Field Glasses, Magnifying and 

Reading Glasses. 

Magic Lanterns, Dissolving View Apparatus, Mag A 
Lantern Slides. 

Mathematical end Drawing Instruments. 

Pure Chemicals and Re-agents. 

Phot- .graphic Apparatus of every description. 

Complete Sets < f Apparatus for General Chernies i 
Analysis. Agricultural Analysis, Alkalimetry, 

Acidiliter ey, Chlonmotry, 

I.ABORATOR1F.S FITTED UP. ANALYSES PERFORMED. 

MAWSON & SWAN. 

13 & 15. MOSLEY STREET. MEWCASTLE-OM-TYNE. 
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Mawson & Swan, 

1MFURTERE AN1> MANUFACTURERS OF 

PHILOSOPHICAL INSTRUMENTS, 

CHEMICAL AND PHOTOGRAPHIC APPARATUS, 

PURE CHEMICALS, &c., &c. 

CATALOGUE 

OF 

ELECTRICAL AND GALVANIC APPARATUS. 



13 and 18, MOSLEY STREET, 
NEWCASTLE-ON-TYNE. 
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MAIN LI3.-AGRX. 

TERMS, &c. 


On Invoices amounting tQ £$ and upwards, for prompt 
easily or for payment within one month, a discount of 
2)4 per cent, is allowed. In all other cases, the prices 
quoted in the following List arc strictly net. 

Packages are credited at full invoice price if received 
carriage paid and in good condition. If damaged, the 
depreciation in value will be deducted. Returns should 
have the sender’s name and address attached, and their 
despatch should be advised by post. 

Damage to Goods in Transit . — No deduction can be 
allowed in such cases, as all Goods being most carefully 
packed and in perfect condition when they leave our 
Warehouse, arc forwarded at the risk of the purchaser, 
who, in the event of loss or damage, should immediately 
send his claim to the carriers. 

The Prices of many articles in the following List 
being liable to variation, they will be either increased or 
diminished according to the fluctuations of the market. 










Ms 


I N D E X. 


Ampere’s Stand . 

rA<;K | 

•• 34 

Astatic Needles . 

• 39 

Aurora Borealis Apparatus . 

. 12 

Aurora Flask 

. 12 

Batteries, various . 14 , r 5, 22 , 

23. 35 

Battery Cells 

. 19 

Bells, Set of Chimes . 

. 12 

Bells. Electric 

4=. 43 

Bells Telephone Call . 

. 41 

Ucrtch Machine . 

. $ 

Binding; Screws . 

. 20 

Biot’s Apparatus . 

. 12 

Bra-» Balls . ' . . 

• *3 

Brass Chains 

• 13 

Brass Clamps 

• <3 

Brass Conductors . 

• >3 

Breguet’s Telegraph 

. 38 

Bregucl and CrovdcyV Telegraph 3 S 

Bucket and Syphon 

. »3 

Butterfly Net . - . 

. 12 

Carbon Block-- 

20 , 21 

Carbon Blocks and Holders 

. 26 

Cat Skins .... 

• 5 

Cement, Electrical 

• »3 

Coils, Medical 

. 22 

Coils, Intensity . 

. 24 

Commutators 

. 21 

Compasses .... 

• 39 

Contact Breakers . 

. 21 

Cooke’s Telephone Alarum . 

. 41 

Copper Wire 

. 21 

Cylinders, Glass . 

• 13 

Cylinder Machines, various . 

. S 

Danicll’s Batteries 

15. » 6 

Dipping Needles . 

• 39 

Dischargers .... 

11 , 34 

Door Triggers 

• 45 


Ebonite Discs 

PAGE 

. 14 

Ebonite, Rods of. 

« 

5 

Egg Stand .... 

• 

*3 

Electric Bells and Fittiugs . 

42 , 

43 

Electric Clocks 

• 

3« 

Electric Light Apparatus 


26 

Electric Thermometers. . 

• 

45 

Electrolysis .... 

• 

36 

Electro Magrrct 

• 

3* 

Electrometers, or Electroscopes 

ii. 

12 

Electro-Motive Models 

32 . 

34 

Elcctrophorus, Gutta-pcrclia Base 

5 

Eleclrophorus, Resin Plate . 


5 

Elcctrophorus, Volta's . 


5 

Electro-Plating, Sundries for 


25 

Electrotype Apparatus . 


25 

Faraday’s Butterfly Net 


12 

Faraday’s Rotating Needle . 


35 

Figure Plates 


13 

Fire Alarms.... 


45 

Floating Battery . 


35 

Frictional Electricity, Sets for 


9 

Fulminating Pane 


•3 

GailTe’s Batteries . 


22 

Gaifte’s Electric Lamp. 


26 

Galvanometers 


32 

Gas Lighters, Electric . 


45 

Geissler's Tubes . 


24 

Glass Handles 


14 

Glass Rods .... 

5 

M 

Gramme's Dynamo Machine 


26 

Grove's Batteries . 


15 

Gutta-percha Tissue 


2 ( 

Hand, Spiral 

• • 

13 

Head of llair 


13 

Hittor's Apparatus 


35 

Holtz and Bertch Machine . 


S 


mi air? 
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Index. 


Holtz Electrical Machine 


PACK 

. S 

Indicators 



46 

Insulators 



46 

Intensity Coils 



24 

Kinncrsley's Therraaraeter 



*3 

Leclanche Jlalterie-. 


16 , 

2 3 

Leyden Jar-, Batteries. 



10 

Leyden Jars, Conductors 



10 

Leyden Jars, Dischargers 



it 

Leyden Jars, Insulators 



10 

I.eyden Jars, various . 



10 

Magnetism . 



39 

Magnetic Needles 



40 

Magneto-Electric Exploder 


• 

30 

Magneto-Electric Machines 

24 . 

25 . 

29 

Magnets, Electro- 



35 

Magnets, various . 



39 

Meidenger Batteries 



16 

Metallic Roller 



12 

Microphones. 



4 * 

Oersted’s Apparatus. . 



35 

Orrery . . ? . 

* * 


13 

Phosphoru- ( up . 



13 

Pistol .... 



13 

Pith Balls 



14 

l’ith Figures. 



13 

Pith Ball Stands . 



*3 

Plate Machines, Sets . 



9 

Plate Machines, various 


6 , 7 

. s 

Plates for Machiues 



>4 

Platinized Silver . 

. 


21 

Platinum Foil or Sheet 



21 

Plante's Secondary Battery 


18 , 

19 

Tress Buttons 



43 

Proof Plane . 



12 

Pushes .... 


43. 

44 


Resistance Coils . 


35 

Rheocord, Wheatstone's 


35 

KhumkorlT Coils . 


23 

Rods of Ebonite, &c. . 


5 

Rubbers, Fnr 


5 

Sealing Wax, Rod of . 


5 

Siemen’s Apparatus 


26 

Skin, Cat 


5 

Smce's Batteries . 


i/ 

Solenoid . . 


35 

Stohrers Battery . 


23 

Sulphur, Rod of . 


5 

Switches 

21 , 

44 

Tangent Galvanometer . 


32 

Telegraphic Instruments 

• 

38 

Telephones . 

40, 

4* 

Telephonic Experiments, Materials 
for. . . ' . 

4' 

Thermo Piles 


19 

Thief Detectors . 


45 

Thunder House . 


13 

Tibbit's Batteries . 


22 

Tin Foil . • 


»4 

Vacuum Tulres 


24 

Vibrating Wire . 


35 

Voltaic Apparatus, Sets 


37 

Voltaic Electricity 


34 

Voltameters . 

36. 

37 

Whirl .... 


«3 

Wire Gauze Cylinder . 


»3 

Wires, various 


47 

Winter's Electrical Machine 


7 

Wood Caps . 


t4 

Veates’ Inductorium 


22 

• 

Zinc Cylinders 


21 

Zinc Plates . 


21 

Zinc Rods . 


21 
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MA 1VSON & SWAN, 5 

- 

CATALOGUE OF 

♦ 

* 0 

Electrical and Galvanic Apparatus . 

—— .- ♦ : — — 

FRICTIONAL ELECTRICITY. 

APPARATUS TO PRODUCE ELECTRICITY. 

Rod of Sealing Wax, for the production of negative electricity, r/6 

Rod of Glass, smooth, from 1 /- 
Rod of Glass, roughened, from r /0 

Rod of Glass, half smooth, half roughened, j /- and 2/6 

Rod of Sulphur, r /- 

Rod of Ebonite, 1 /-, 2/-, 3/6, and 4/6 

Volta’s Electrophorus, for obtaining the electric spark by induction, 
consisting of 12-in. ebonite plate with 8-in. brass plate and 
glass handle. Pest finish, £1 is. 

Electrophorus, same construction, second quality, 13/6 

Electrophorus, 12-in. resin plate, brass cover, - glass handle, 10/- 

Electrophorus, 12-in. gutta-percha base, and ro-in. disc of tin, with 
glass handle, 47- 

Cat Skins, 4/6 each. 

Fur Rubbers, i /- 

13 and 15, Mosley-strcct, Ncwcastle-ofi- Tyne. 
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AT A WSON & S\VAA\ 


PLATE MACHINES. 

Cheap form, French make, xo-in. plate, single conductor, on wood 
' stand, 15/6 

Ditto, ioj-in. plate, double conductors, with Leyden jar, 25/- 
Ditto, 13-in. plate, ditto, better finished (Fig. 71), 50/- 



J-’io. 72 . 


13 and 15, Mosley-street) Ncwcastle-on-Tyne . 


(C) Jeff Behary 2019 


8 




























MAJVSON & SWAN, 7 


Plate Machine, best make, with double rubbers and brass con¬ 
ductors, mounted on mahogany stands (Fig. 72) — 

12 in. Plate... ... ... ^£3 10 o 

?> ••• ••• ••• 5 o o~. 

1 3*m* ,, ... ... ... 6 6 o 

Similar construction, but not so well finished, 15-in. plate, 78/- 

»i >» »» »* 1 8-in. ,, 105/- 

These can be supplied with discs of ebonite in place of glass, when desired, at 
a small advance in price. 

Winter’s Electrical Machine (Fig. 73), with condensing ring for in¬ 
creasing the length of the spark, 12-in. plate, jQ2 17s. 6d. ; 
16-in. plate, 10s.; 18-in. plate, £$ 5s. 



Fic. 73 - 


13 and 15, Mosley-street, Newcastle-on- Ty?ie. 
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3 MAWSON & SWAN, 

Holtz Electrical Machine (Fig. 74), working by induction without 
rubbers, iC-in., 2 plates, £1 10s.; 4 plates, ;£io. 



Fig. 74 . 


Bertch Machine with ebonite plate, £4 ids. 

Holtz and Bertch Machine combined, a very handsome instru¬ 
ment, £5 1 os. 

lioth the Holtz ami Bertch Machines are worked by a multiplying wheel, and 
produce a spark of great thickness and intensity. 

CYLINDER MACHINES. 

Cheap form, with cylinder 10 in. by C in., brass conductor, and teak- 
wood framework, jQ 1 is. 

Similar, with cylinder 11 in. by 7 in., on mahogany stand, jQi 15s. 
Machine, best quality, with cylinder bin. by 4 in., A 1 5 s - 


* Do. 

do. 

. do. 

7 in. by 4 J in., 

1 

1 os. 

Do. 

do. 

do. 

8 in. by 5 in., 

1 

15s. 

Do. 

do. 

do. 

10 in. by 6 in., 

3 

3 S. 


Improved Frictional Machine for Submarine Operations : an exceed¬ 
ingly simple instrument, constructed of ebonite, and capable of 
firing 30 fuses at one time, ^16. 

A set of Apparatus to illustrate the First Principles of Electricity. It 
consists of two sticks of sealing wax, two rods of smooth glass, 
one roughened glass rod, one rod of elxmite, one rod of brass, 
a lath, flannel, and silk rubbers, box of amalgam, and an arrange¬ 
ment for suspending the rods. Packed in a box, 22/- 

13 and 15, Moslcy-slrcet , Newcasllc-oti-Tync. 
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MAWSON & SWAN. 9 

EDUCATIONAL SETS OF APPARATUS, 
FOR STUDENTS, &c. 

These Sets arc made up of First-class Instruments. 

Cheaper can be supplied, but are not here quoted. 

FRICTIONAL ELECTRICITY. 

No. 1. — Electrical Machine with cylinder 0 in. long and 4 in. diam., 
mounted on mahogany stand, Leyden jar, brass discharger, glass 
lube, coloured glass hand spiral, brass chain and box of amalgam, 
in neat black box, £1 tas. 6d. 

No. 2. — Same Apparatus as No. 1, but with larger machine and Ley¬ 
den jar, and in addition six pith balls and pith ball stand, £2 5s. 

No. 3. — Electrical Machine of superior construction, with cylinder 

7 in. by 5 in., on mahogany frame, with brass conductors, 

1 Leyden jar 7 in. by 4 in., r do. 5$ in. by aj in., brass jointed 
discharger, with glass handle, glass cylinder, coloured glass hand 
spiral, image plate and pith dancing figures, 12 pith balls, head 
of hair, electric whirl, brass chain, and box of amalgam, in neat 
black box, £3 3s. 

PLATE MACHINE SETS. 

No. 1.— 1 2-in. Plate Machine, Leyden jar, head of hair, whirl on 
mahogany.stand, coloured hand spiral, jointed discharger, quad¬ 
rant electrometer, brass chain, amalgam, &c., in neat black 
box, £4 17s. Gd. 

No. 2. — 1 2-in. Plate Machine, large Leyden jar, head of hair, whirl, 
coloured glass hand spiral, jointed discharger, quadrant electro¬ 
meter, diamond coated jar, brass image plates and pith dancing 
figures, set of 3 bells, insulating stool, gunpowder vase, pith balls, 
brass chain, amalgam, &c., in black box, £(> 15s. 

No. 3. — 15-in. Plate Machine, jointed dischargers, set of 3 bells, 
whirl on mahogany stand, head of hair, 2 large Leyden jars, 
diamond.coated jar, coloured glass hand spiral, set of 5 spirals 
on mahogany stand, coloured tubes arid revolving Kails, brass 
image plate and pith figures, aurora or luminous flask, apparatus 
for showing the falling star, syringe for exhausting these vessels, 
insulating stool, gold leaf electrometer, thunder house, pith ball 
stand, brass chain, pith balls, amalgam, See., in neat black box, 
complete, ^13. 

13 and 15, Mosley-strcct ; Neivcaslle-on-l'yne. 

• 

« 

• 
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MA WSON & SWAN , 


Lkydbn Jars, h pint, 2/6 ; 1 pint, 3/6; 2 pint, 5/6 ; 4 pint, 10 - 
Lf.yden Jar Batteries, consisting of combinations of Leyden Tars, 


in tray, with connecting rods — 

Set of four, about a pint each, French make, jars or bottles, 
with narrow mouth ; the inside coating is gold leaf 
loosely put within 
Set of four, pint size, i 
Set of six, do. 

Set of four, quart 
Set of six, do. 

Set of six, 4 pint 


£ s. d 


do. 

do. 

• ■ • 

... 1 

TO 

0 

do. 

do. 

• • • 

... 1 

8 

0 

do. 

do. 


... 1 

18 

0 

do. 

do. 


3 

6 

0 


o J4 

1 I 


6 

o 


J3 



Fie. 75- 

Leyden J ar, with movable Coatings to show that the charge is not 
in the coatings, 6/6. Do., do., superior form, 10/6 

Leyden Jar, diamond spotted, pint size, 5/-; quart, 8/- 

Conductors. 

Conductors of 3 different forms—cylindrical, conical, and spheri¬ 
cal, made of wood covered with tinfoil, and fitting on the 
stand * 6/- 

Cvlindrical Conductor, made of polished brass, with glass 
insulating support and iron foot, 14/6 
Spherical Conductor, made of polished brass, 5-in. diameter, 
mounted on a glass insulating support, with foot, 16/- 
Insulators. 

* Insulating Table Stand, with hollow glass support, 8 in. high, 

and capable ojf being raised to 13 in., 4 6 
Insulating 'Fable Stand, suj>erior make, with loaded foot, .7/6 

• Insulator of Gutta Percha, 12 in. square, thick, 5/- 
Insulating Stools of Black Wood, on four solid glass legs, 5/6 
Do. do. of polished mahogany, 7/6 

Set of Glass Feet for Stools, 3 - 


13 and 15, Mosley-strcet , Ncwcastlc-on-Tyne. 
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MAIVSON & SWAN,\ m 


Dischargers. 

Single Discharger, 3- 
J ointed Dischargers, 5 - 
Do. do. with two handles, 8,6 

Henley’s Universal (Fig. 76), with table and press,'9/- and 18 
with insulated handles, pair of carbon holders, and pair of 
forceps for holding fine wires, 25/*; larger size, 40/- 



Electromlteks or Electroscopes. 

Henley’s Quadrant, a useful instrument, to measure the force of 
accumulated electricity in electrical jars and batteries, 3 6 
The same, better finished, ivory arc, &c., 7'6 
Lane’s Discharging Electrometer, 5/-; larger, 7 6 
Bennett’s Gold Leaf Electroscope, for showing minute quantities 
of electricity, 7 6 and 12 6 
The same, large size, superior make, 21 - 

Volta's Condensing Electroscope (Fig. 77), with 6-in. condenser 
and glass handle, 27 smaller size, 16 



Coulomb’s Torsion Electrometer (Fig. 7S), for accurate measure¬ 
ment, >£3 3s. 




13 and 15 , Moslcy-strcet t Newcastle-011-Tyne. 
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12 MAWSON & SJVAA\ 


Electrometers or Electroscores— continued . 

Peltier's (Fig. 79), for measuring the tension of electricity by the 
deflection of a needle, ,£3 10s. 

Harris’ Balance Beam, for estimating in grain weights the 
attractive power between two oppositely electrified sur- 


F \ g . 80. 

Cuthbertson’s Compound Discharging Electrometer, 35 - 

Thomson’s Electrometer (Fig. 8o), £6 6s. 

% 

EXPERIMENTAL APPARATUS. 

Aurora Flask, 4/6 

Aurora Borealis Apparatus, consisting of an egg-shaped globe, adapted 
to fit on to the air pump, with brass foot, 25/- and £ 2 . 

Bells, for showing the attractive and repulsive power of electricity, 
set of three, 5,6; of five on stand, 14/- 

Bells, set of eight, tuned for Electrical Chimes, 27/- 
Biot’s Apparatus, to show that Electricity is distributed only on the 
surface of conductors and not on the interior, consisting of a 
hollow copper sphere mounted on an insulating stand, and two 
corresponding half spheres, with handles, £1 15s. 

Apparatus for the same purpose, consisting of a hollow copper 
sphere, 5 inches diameter, with an aperture at top, the whole on 
insulating stand, 16/6 

Metallic Roller, with glass handle, and roll of tin foil, on insulating 
stand, for the same purpose as the two preceding, 25/- 
Proof Plane, or Electrical Carrier, for use with the above apparatus, 1 /- 
Faraday’s Butterfly Net, with glass handle, 1 6 
Do. do. on insulating stand, 3,6 

13 and 15 , Mosley-strcct ,, Newcasilc-on~ 7 ) *nc. 
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MAWSON & SWAN, 13. 

Wire Gauze Cylinder, on insulated stand, with Ball, 8/6 

Bucket and Syphon, from which before being electrified the water 
drops slowly, but when electrified runs freely, 2 9 

Egg Stand, for showing the passage of the electric spark through a 
column of eggs, 5/- 

Figure Plates, for pith figures, 5/- and 7/6 

Pith Figures, various kinds, from pd. each. 

Fulminating Pane, a simple form of condenser, for giving strong 
shocks, 6/6 

Hand Spiral, 3/- and 3/6 

Head of Hair, 3/6 

Kinnersley’s Thermometer, for showing atmospheric disturbance 
caused by the passage of the electric spark, 12/6 

Orrery, to illustrate the revolution of the moon round the earth, and 
of the earth and moon round the sun, 4/- 
Phosphorus or Spirit Cup, 5/6 and 7/- 
Piih flail Stand, 2/-, 3/-, and 4/- 

Pisfol, for the explosion of mixed gases by the electric spark, 4 
Thunder House, to show the effect of the electric discharge, 6/- 
Whirl, 2,-; Ditto, with revolving spiral, on stand, 11/6 

Words “ Fire M or “ Light,” also various other devices on glass, in 
mahogany frames, 4 6 and 6 ‘6 

MATERIALS FOR THE CONSTRUCTION 
OF ELECTRICAL MACHINES, &c. 

Brass Balls — 

Inch § it * i i t ij 2 diam. 

Price 2d. 3d. 4d. 3d. 6d. 8d. tod. 1/3 2/- each. 

Brass Clamps for fixing apparatus to tables, &c., 3 6 each. 

Brass Conductors . 5 6 7 8 jo inch. 

Price 3/- 3/6 4'- 5 16 9/- each. 

Brass Chain, per yard, 6d. 

Cement, Electrical, for cementing caps, &:c., to glass rod, in tins, \j- t 
and 2/6 each. 

Cylinders, Glass — 

Approximate I g x „ 1 6^x4 7x5 8x5^ 10x6 11x7 inches, 
measures. ) T * ' J ' 

Price - - - 1/6 2 6 3 - 3 6 4/6 6/- each. 

__ _______ _ _ __:- 

13 and 15, Mosley-slreet , Newcasilc-on-Tyne. 
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14 MAWSON & SWAN, 

Plates for Machines, of patent plate, hole drilled through centre and 
edges polished. If over {-inch thick and with square holes, an 
extra price will be charged. 

Inches 9 12 15 18 24 diam. 

« Price 6/6 9/- 14/- 20/- 33/- each. 

Ebonite Discs for Electrical Machines — 

• * -inch thick 12 15 18 inch diam. 

Price - - 6/9 9/3 12/9 each, 

i-inch thick 21 24 30 36 inch diam. 

Price - - 28/9 35/- 50/. 70/- <;ach. 

Ebonite Discs for Electrophorous Plates— 

i-inch thick 12 15 18 21 24 30 36 in. diam. 

Price' - - 9/6 1 3/9 19/* 26/6 31/6 49/- 65/- each. 

Glass Rod, for the insulating supports, 1/4 per lb. 

Glass Handles, for dischargers, each ij- and 1 6 

Pith Balls, per do9d. 

„ large size, coloured, per doz., 2 

'Pin Foil, per lb., 2/6 and 3/6 

Wood Caps, pair and handle for cylinder machines, 2/6 

GALVANIC APPARATUS. 

BATTERIES. 

Bichromate Batteries. — Small size, in glass jar, 2/6 and 3/6 

0 Bottle Form : single element signifies two carbon and 

1 one movable zinc plate; double element signifies 

three carbon and two movable zinc plates. 

Capacity - - J \ 1 2 348 pints. 

Price, singlej , ,, , 

element j 4 9 7/ ‘ 9 ‘ 1216 I4/ * l6 ' 3<v each ' 

Jjlj. Double - --— — 20/- 23/- 38;- „ 

Very useful ^ omi » cons ‘ s t* n g of a number of elements, 
(ilM 1 iItmI cac ^ c4ement composed of one carbon and one zinc 
lEvI-JJ® plate, each 2\ in. by 1 in., fitted on to a wood bar, 
so that they may be readily removed from the ex- 
• citing liquid which is contained in glass cells, the 

Fig. S7. whole mounted in a simple wood frame. 

X umber 2468 elements. 

5/6 9/- 12/6 15/- 

The same with windlass arrangement to withdraw the plates, 
eight elements, 18/6 

13 and 1 s;, Moslcy-strcct , Ncwcastlc-on- Tynt. 
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MAWSON & SWAN, 


Bunsen's Batteries .—These consist of an outer cell of glass or earthen¬ 
ware, with a cylinder or curved plate of zinc, within which is 
a porous jar and block or plate of carbon. The exciting fluids 
are diluted sulphuric acid jn the outer, and strong nitric acid in 
the inner jar. Complete with clamps, &c., best make. (Fig. S8.) 

Size of Carbon ajxAxflr 4 ? xQx ? figxtj j xj in. 

Price each element 2,6 3 - 4 * 5 .' 6/6 



Fio. SS. 


FiC. 90. 


Fig. 89. 


With fiat outer cell, bent zinc plate (Fig. 89), 5/- each. 

Cheaper form, round earthen or glass jar, zinc cylinder, without 
clamp, but with copper strap soldered upon. (Fig. 90.) 
Height in inches 3 4 5 h 7 8 8^ 10 12 

Price each - -2 - 3/- 4/6 5/- 6/6 8/- 10/- 12/- 18/6 

Ten Cell Pun sen Battery in Tray, jQz 15s. 

Arrangements smaller ©r larger to order. 

Grove's Batteries .—These consist of a square glass or earthen outer 
cell with a bent zinc plate, a fiat porous cell with a sheet of 
platinum within; it thus resembles the Bunsen form, platinum 
being substituted for the carbon; the exciting fluids are the 
same as for Bunsen’s.—Price 9 - per cell, pint size. In trays of 
four, 38 in trays of ten, 84 -; superior finish, 105 - 

Da null's Batteries .— Outer cell copper," porous jar with zinc rod, 
exciting fluids, solution of copper sulphate in the copper cell, 
diluted sulphuric acid in the porous cell. Pint size, 4 6; 
quart size, 6,6 


13 dud 15, Jlfoslcv-s/n'd, Ncivcastle-on- Tyne. 
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16 MAWSON # SWAN,\ 


Meidenger Battery (Fig. 93).—This element is much used on the 
continent for electric bell and similar purposes; it is excited 
with solution of sulphate of magnesia in outer, and sulphate of 
copper in inner cell, and will keep in action for a long time if 
left undisturbed. 


Height without Balloon - - 6 7 9 in. 

Brice -.4/6 5/6' 7/- each. 


Leclanche Batteries .—The most useful form for Electric Bells and 
other purposes where constancy is required, and is now also 
much in request for medical use. The outer cell usually of 
glass, with a zinc rod ; porous cell sealed, containing a plate of 
carbon, with a mixture of broken carbon and peroxide of man¬ 
ganese; the exciting fluid is a solution of sal-ammoniac. 



Fig. 93. 


Fig. 92. 


Danicll's Batteries .—Of Glass (Fig. 92), with balloon holding reserve 
of copper solution, 5/- 



Nos. 1 

2 

3 

Cells complete ~ - - - 

6/6 

4/6 

3 / 6 

$ supplied separately, thus— 

Charged Torous Jars - - 

- 3/* 

2/10 

2 /3 

Glass Jars. 

2/2 

1/3 

-/10 

Zinc Rods. 

- -/6 

■Is 

'/4 

Sal-ammoniac - . 

-/4 

■13 

•;3 
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13 and 15, Mosley-street , Ncwcastle-on- Tyne. 


Fto. 0 ;. 


The Silvertown Firing Cell, a powerful form of the Leclanehe 
Batter}', in ebonite case, 15/- 
The Xaval Firing Cell, for firing Torpedoes, &c., 

£\% 10s. 

Further particulars on application. 

Smtts Batteries. —Two zinc plates, with one of 
platinised silver between, the exciting liquid 
diluted sulphuric acid, 1 to 7. 

To keep these batteries in good order the zinc plates 
should be amalgamated frequently. 

Very best finish (Fig. 94), 6/-, 12/-, 17 6, 
and 24,- each. 

Ordinary form, square earthenware cell, half¬ 
pints, 4/-; pints, 5/6; quarts, 8/-. Set 
of six, pint size, in tray, 35 -. 

A ‘ A FrG - 94 - 
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18 MAWSON & SWA 1ST, 


Plante's Secondary fiatlery . % —With this battery, charged by two of 
Bunsen’s elements or *a Gramme machine of medium size, all 
the experiments in diamagnetism and the electric light can be 
produced for which large batteries are usually employed. The 
battery’ will require recharging after some minutes, but will 
remain in action long enough to allow of all these experiments 
being observed. 

Plante's Secondary Cell, surface of lead about 125 square inches, 15'- 



13 and 15, Mosley-s lred, Newcastle-on-Tyne. 
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MAWSON & SWAN, 19 

Plante's Secondary Cell , large size, surface of lead about 620 square 
inches (See Fig. 95, page 17), £1 8s. 

Plante's Secondary Cell of 20 small sized cells, with Commutator 

to join them all in tension or quantity (Fig. 96), £\2. 10s. 

• 

Thermo Piles for Generating Electricity by Heat.— Thermo 
Piles of 24 pairs of bismuth and antimony, in brass frame, 
and mounted on brass rising stand, £ 1 5s. 

Ditto 28 pairs, with silvered cone, £1 12s. 

Ditto 80 pairs, provided with silvered cone at each end, leather 
caps, and mounted on brass stand with universal movement, 

£\ *2S. 

Thermo-electric pair of bismuth and antimony, V shaped, with 
wires for connecting it.with a galvanometer, 7/6 

Clamond's Thermo-electric Pile supplied to order. 

% % 

• — --— . 

SUNDRIES FOR THE CONSTRUCTION 
OF BATTERIES, &c. 

Battery Cells, Outer. —Round earthenware for Bunsen’s— 

4x3 8d., 6x4 1/-, 8x6 1/4. each. 

Round Glass — Inches 4568 high. 

6d. 8d. if- 2/- each. 

• 

Battery Cells, flat earthenware, for Grove’s or Smee’s — 

41 * 3 * i* 5 5 1 x *1 i x 1 i 

1 /- 1/3 1/6 each. 

Battery Cells of various other materials, ebonite, gutta-percha, &c.. and in sizes 
loo numerous to detail. Any kind not in slock procured to order. 

Battery Cells, round porous — 

Length in inches 3 4 5 6 7 S 9 10 11 12* 

Diameter- - - i\ ik *2 if a *£ 3 3 a’ 3 * 3 i 

Price - * - - 3d. 3d. 3d. 4d. sd. 6d. ;d. 9d. 1 2 1/4 „,. h 

Batter)' Ceils, flat porous — 

Inches 4^ x 2 £ x A 5 * 3I * J 6x4x1 7 x \} s x i 

Price 5d. 6d. * j/3 1/3 each. 

13 and 15, Mosley-strect , Newcastle-on-Tyne. 
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20 MAIVSON & SWAN, 


Binding Screws. 

Brass Pillars, to screw into wood, 41!, sd., and 6d. each; 
3/6, 4/6, and 5/6 per dozen. 

Brass Pillars, with loose steel screw to come through wood into 
the brass pillar, French pattern, same prices. 

Brass Clamps for Zincs, 6d. each ; 5/6 per dozen. 



Brass Clamps for Carbon, 6d., 8d., and xod. each; 5 0, 7,6, and 
9/6 per dozen. 

Clamps with two screws to join wires, 6d. each; 5/6 per dcz. 

For large wires or cable, 1 /6 each. 

Clamps for various other purposes. 

Any of these Clamps and Screws can be had nickel plated at small extra cost. 

Carbon Blocks— 

ri x 1 7 x r x 1 8 x i}xit 9x1$ x 1J inches. 

Pric e_ 8d. _ r/- 1/6 2/- each. 

13 and 15, Mosleystreet, Ncwcasllc-on-Tyne. 
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MAWSON & SWAN,\ 21 


Carbon Plates, 4x2 6 x 3 8x4 

Price 6d. 1 /- 1/9 each. 

Copper Wire, per lb., No. 16, 2 6; No. 24, 3 4 

Copper Wire, covered with cotton, conductivity of copper guaranteed 
90 per cent and upwards. 

Nos. - - 14 16 18 20 24 28 32 36 

Feet to lb. 48 yo 128 220 420 960 1,300 3,810 

2 9 29 29 3/- 4/- 5/6 8/6 10/- per lb. 

Copper Wire, covered with silk, the silk specially prepared for 
insulation. 

Nos. 1 6 24 28 32 36 40 42 

6/6 8/6 10/6 13/6 18/- 28^ 3^- per lb. 

These covered wires, though not the cheapest, are the best procurable. In 

smaller quantities then t lb. a slight advance in price is made. 

Copper Wire, covered with India rubber and gutta-percha, see Electric 
Pells. 

Copper Strand, covered with cotton, plaited, very flexible^ useful for 
battery handles and a variety of connections, 6d. per yard: 
double strand, rod. per yard. 

Commutators, or Switches, for turning off or diverting the current, one 
way 3 two way 3 6, three way 4 -; for affixing to coil, 6 - and 
8 6; on separate stand, best quality, 10/6 



Fio. 92A. 


Contact Breakers, 3 6, 4'6, 5 -, 6/6 each. Berlin’s (Fig. 92 A), 35'- 
Gutta-Percha Tissue, 2 - per yard, about 24 inches wide. 

Platinum, Foil or Sheet, 5 - dram ; price varies. 

Platinised Silver, for Smee’s battery, 1 2 /- oz. 

Zinc Cylinders, for Bunsen’s— 

Height in inches 3J 6 7 ^8 

1 - 2 /- 2/3 2/6 each. 

Zinc Plates, bent for Grove’s or Bunsen’s, 1/6 and 2 - each. 

Zinc Plates for Smee's, per pair, 1 - and 1/6 
Zinc Rods for Daniell’s, 4H n * 6d., 6-in. 9d., and 9-in. 1 /- 
„ „ star shaped, 1 / 3 each. 

13 and 15, Mosky-strcet, New castle-on- Tyne. 
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22 MA JVSON & SJVA/V, 

COILS AND BATTERIES FOR 
MEDICAL USE. 

FOR INTERMITTENT CURRENT. 

Coil, small Medical, on stand, 14/- 

Do. do. more powerful, 18/6 

Very compact, for Pocket, in handsome mahogany box, handles 
within, with regulator, requires a separate batter)’, 20/- 

Fitted in mahogany boxes, with Smee’s Battery—No. 1, 18/-; No. 2, 
30/-; No. 3, 50/- 

Gaiffe’s Chloride of Silver Battery, for travelling (outside size 
64 x x i£ inches), £2 2s. 

Yeates' Inductorium, £$ 3s. and £5 5 s. 


DR. TIBBITS’ BATTERIES. 

Induction Instrument, in mahogany French polished case, with lock 
and key, brass handle, hooks and eyes, coil, break circuit, 
graduator, till for sponges, insulated conducting wires, pair of 
disc rheophores, wire brush, steel lever, &c., £6 6s. 

VOLTAIC OR CONSTANT CURRENT INSTRUMENTS. 


15 Cell Battery, in mahogany French polished case with brass handle, 
lock and key, hooks and eyes, till for sponges, graduating dial, 
pair of cylindrical rheophores, insulated conducting wires, sponges, 


&c. 

- 




5 

0 

20 Cell 

do. 

do. 

do. 

6 

6 

0 

30 Cell 

do. 

do. 

do. 

- ' - 8 

8 

0 

40 Cell 

do. 

do. 

do. 

10 

10 

0 

5o.CelI 

do. 

do. 

do. 

- - 12 

12 

0 


And an addition of £2 2s. for each jo Cells to the large 

Hospital Battery of 100 Cells, price - - - 23 2 o 

All Batteries of more than 30 Cells are furnished with tin Interrupter and a 
Commutator of the Poles, but these fittings are only affixed to the smaller Batteries 
when specially ordered, and at an additional charge of £\ is. 


13 and 15, Mosley-strcct , Newcastle-on- Tyne. 
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MAWSON & SWAN, 23 

COMBINED INSTRUMENTS. 

Combining in cue instrument bath Voltaic and Induction Batteries. 

Combined Batter}-, consisting of 30 Voltaic Cells and an Induction 
Instrument, in mahogany French polished case, with brass 
handle, lock and key, hooks and eyes, graduating dial, battery 
break, commutator of the poles, till for sponges, insulated con¬ 
ducting wires, a pair of cylindrical rheophores, pair of disc 
rheophores, wire brush, sponges, vkc. • - • ^14 14 0 

Do. do. 40 Cells and Induction Instrument 16 16 0 

Do. do. 50 do. do. do. iS 18 0 

A variety of other Patterns, ar.«.l every improved form, added to stock as 
introduced. 

FOR CONTINUOUS CURRENT. 

The Leclanch* Medical Batten- is strongly recommended as the 
most constant form at present made ; it requires also no atten¬ 
tion, is always ready for use, and emits no unpleasant odour, 
and will, if fairly treated, continue in action for two years or more 
without any attention, when it can be recharged at a small cost. 

Prick— 

Simple Batteries—’20 cells, .£4 10s. ; 30 cells, £6 ; 40 cells, j£ 7. 

With Current Breaker — 20 cells, ,£5 10s.; 30 cells, ^7 10s. 

With Current Breaker, Commutator, and Pole Reverser—40 cells, 

50 cells, jQiz 10s. ; 60 cells, ,£14 10s. 

All the Batteries are fitted in Polished Teak or Mahogany Boxes. 

Riiumkorff’s Intensity Coils, for working vacuum tubes and 
other experimental purposes ; well-made instruments. 

Length of spark h \ * 1 2 inches. 

Price - - - 13 6 22,0 45 - 63 - 84/- £7 ^8/10/- 

Larger sues we quote for specially. 

13 and 15, Mosley-slrcet, Ncwcasilc-on-Tyne. • 
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VACUUM TUBES. 


£ s " d. 

Set of 4 different Tubes, in 

cardboard box . 060 

Set of 6 do., 2 varieties . . 010 o 
Do. 6 do* larger . . . . o 1 S 6 

Do. 5 do, double envelope 0186 
Do. c do., larger .. .. r 20 

Gassier? Cascade — 

7/6, 11 /-, 16/- and 1 4 o 

Flat Spiral in Globe, with or 
without liquid— 

8/-, o/-, 13/-, 20/- and 1 4 o 

Marguerite Spiral— 

8/;, 9/-, 13/-. *>/* and 1 4 o 
Conic Spiral .. 10/-, 16/- and 140 
Ganot's Tube — 

ro/-, 15/-, 20/-and 1 4 o 
Tube with 2 Concentric 
Globes, with different gases 

S/- and 016 o 
U Tube, with or without 
liquid..9/-, 1 1/-, 15/.and 1 4 o 
Bent Tube, with 6 fluorcsceut 


liquids .2 0 o 

Do. do. do. .. 1 10 o 


Egg-shaped Tube, with cross— 

8/-, 16/- and 1 4 o 

Long Tube, with uranium 
bulbs .. lo'., 14./, 20/- and 1 4 o 

SpiralTube, 8/6. io/-,24/.and 1 ia o 


£ *• d. 

Flower with 4 petals— 

11/*, l 6 j- and 1 4 o 

Flower with 2 petals — 

u/-, 16/- and 140 
Coquille Dentelee— 

10/', 15/. and 1 S o 
Tetc de Diablc .. J 0/6 and o 14 o 
Do. Chinaman .. .. o 14 o 

I loltz Tube, lo show the direc¬ 
tion of currents .. 20/- and 200 
De la Rive’s Apparatus, to 
show the rotation of cur¬ 
rents .24/- and 1 16 o 

Spectrum Analysis Tubes, 

Hydrogen, Oxygen, Nitro¬ 
gen, Iodine, Cyanogen, Am¬ 
monium, Carbonic Acid, 
and Protoxide of Nitrogen 

each 060 
The above in box complete 2 o 0 
Numinous Diadem— 

20/-, 40/- and 3 IO O 
Do. Aquarium,20/-and 1 JO o 
Do. Miner's Lnipp .. 014 o 
Medical Tube to illuminate 

the Throat .o 16 o 

Luminous Inscription on 
black board, each letter ac 
cording to size, 2/-, 4/- and o 8 O 


MAGNETO-ELECTRIC MACHINES. 

In these instruments the electricity is produced by the rotation of a 
coil of insulated wires in front of or between the poles of a permanent 
magnet, therefore no Battery is required ; the strength of the current is 
adjusted by the position of the armature or keep. 

Magneto Electric Machine, in mahogany case, and drawer containing 
set of directions, ^£2 5s. 

Magneto-Electric Machine, on marble slab, 27/- 

Do. do. first-class make, with handles, complete, 

24/-, 28/6, and 35/- This is the kind in very general use. 
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Magneto - Electric Machine, very portable, in mahogany case, 
5 x 3 x aj inches (can be recommended), 25/- 

Magneto-Electric Machine, with two magnets and multiplying gear, in 
polished walnut wood case (a very powerful instrument), capable 
of heating platinum wire to redness, decomposing water, and 
for blasting purposes, &c., 63/- 

Gaifte’s Magneto-Elcctric^Machine, giving a current in one direction 
(a beautiful instrument), 63/- 



ELECTRO-METALLURGY. 

Electrotype Apparatus. 

Single Cell, one-quart size, complete, 4 

Do. very superior construction, for small work, 5/6 

Quart size, in deal box, with moulds, plumbago and bronzing 
powders, brushes, and three bottles of chemicals, 15/6 

Stoneware Troughs, for depositing, 8x8x3 inches, with brass bars 
and screws,. 7/6 

Do. do. do. 12x8x3 inches, 9/- 

Larger size Trough, 12x8x8, complete, with one-quart Daniell’s 
Battery, 21/- 

Apparatus for Electro Plating and Gilding, complete, with four Smee’s 
Batteries in tray, depositing trough circular, 10 inches deep, 
8 inches wide, 35/- 

Books on EUctro-Plating. 

Gore’s Metallurgy, 6/-; post free 6/4 
Electro-Deposition, 1/6; post free t/S 

SUNDRIES FOR ELECTRO-IT.ATING. 


Gold Solution .. 

.. per pint 

6 

0 

Boxwood Sawdust 

.. per lb. 

s . 

d. 

Silver do. 

• • ft 

3 

0 

Porax . 


2 

0 

Nickel do.' 

• • »» 

1 

6 

Plumbago . . 


2 

6 

Copper do. 

• * It 

■ 

0 

Brushes for ditto 

.. 6d. and 

< 

0 

Powdered Futnicc Stone, per lb. 

0 

$ 

Silver Solder 

. . per or. 

6 

c 

Furnishers. Steel 

.. .. each 

1 

4 

Soft do. 

.. per lb. 

1 

6 

Do. Agate 

* • • • »f 

5 

O 

RotteD Stone 

* • It 

0 

S 

Scratch Brushes. . 

• 

1 

0 

Caustic Soda .. 

* * M 

1 

0 

Chamois Leather 

• • • • »» 

0 

9 

Medallions .. .. 


3 

0 
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ELECTRIC-LIGHT APPARATUS. 

SlKMEN*S ELECXRIC-LiGHT APPARATUS. 

(A) Patent Dynamo Apparatus, giving the light of about 2,000 
standard candles at about 850 revolutions per minute of the 
induction cylinder, and an absorption of about 2A HP.; dimen¬ 
sions 23 in. x 22 in. x 10 in.; weight 298 lbs. Price^65. 

(B) Patent Dynamo Apparatus, giving the light of 4,000 to 6,000 
standard candles at about 650 revolutions per minute of the 
induction cylinder, and an absorption of about 3A HP.; dimen¬ 
sions 29*5 in. x 27-6 in. x 10‘6 in.; weight 419 lbs. Price^ioo. 

Siemen’s Patent Self-Regulating Electric Lamp (small size), 
without reflector, for use with Machine A. Price JT 14. 

Do., large size, for use with Machine B. Price ^30. 

These prices are in London, exclusive of packing, and for cash on delivery. 

Gramme Dynamo Machines, for Continuous and Intermittent 
Currents.— These are of French manufacture, and are coming 
into use in France for the lighting of factories and large areas. 
Prices on application. (Sec Illustration of Continuous Current 
Machine attached.) 

When any of our clients contemplate the introduction of the Electric.light, we 
shall be very happy to assist and advise them; our experience in this direction 
enables us to do so very thoroughly. Improvements and alterations are constantly 
being made, so that the particulars above are applicable only to tire time of pub¬ 
lishing this list. 

Electric Lamp, Duboscq’s (clockwork arrangement), 10. 
Electric Lamp, Serrin s, with automatic regulator (See Illustration 
attached). This is a very convenient Lamp. ;£i8. 

Hinged Reflector to use with this Lamp, ^3. 

Special form, opal globe for diffusing the light. 

Holder to attach to Lamp. 

Gaifff.’s Electric Lamp (See Illustration attached), ,£10. 

Cheaper Forms of Electric Lamps (Fig. 104), 42/-, 50/-, and 60 - 
All the various modifications as introduced. 


Carbon Holders, per pair, 2/6. 
Do. 10/6. 


No 


1 

2 

3 

4 

5 

6 


Diameter. 


in. 


Per ft. 



Di.imcler. 

Per ft. 

s. d 





S . ( 1 . 

. 0 s 

No. 10. 


.... I 0 

. 0 $ 


11 . 


»» 

.... I 4 

. 0 s 

ft 

12 . 

. *468 

• » 

....1 4 

. 0 s 

11 

13 . 


11 

.... l 4 

. 0 8 

1* 

*4 . 

.' 5+6 

»♦ 

.... 2 O 

. 0 S 

1 9 

G . 

.' 5*5 

ll 

- 2 O 

. 0 8 

l» 

16 . 


tl 

.... 2 O 

. 1 0 

II 

17 . 


• • 

...» 2 6 

. 1 0 

99 

18 .... 


• • 

.... 2 6 


. t >39 

. -07$ 

.-117 

. *156 

. **95 

.' 23 + 

. 2/3 

.‘312 

9.'331 

Carbons for Serrin’s and Siemens Lamps, 1 /- to 1/4 per foot. 
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1 'IG, IO4. 


Maoneto-Electric Machine (Fig. 106), with Jamin’s Magnets, for 
demonstration for laboratories and science classes, to work by 
hand. Equal to 5 or 6 ordinary Bunsen’s Cells. £$5 and jQ 40. 
This .Machine will serve also for Telegraphy and Electro-Metallurgy. For 
these different purposes it is supplied with bobbins, wound with wires of different 
sizes—fine for tension, thick for quantity. 



Kic. 106. 


13 and 15, Afoslcy-strcct, Newcastle-on- Tyne. 
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30 MAWSON & SWAN, 

Magneto-Electric Exploder, for Firing Mines (Fig. 107 )— 
Breguet’s Exploders, for filing 2 Abel’s Fuses, jT(>. 

Do. do. 8 do. j£io. 

Do. do. 12 do. A 1 5 - , 

Fuses, experimental, per dozen, 3/- 
Do. for dynamite and blasting, &c., each, Od., 1/-, and 1/6. 

Cable for conducting the Current from the various Machines re¬ 
quired, price according to size. 



Fig. 107. 


13 and 15, Moslcy-strcct, Ncivcasilc-on-Tyne. 
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MA JVSON &_ SWAN, 
ELECTRIC CLOCKS. 



Electric Clock, as illustration above, to be worked from a Normal 
Clock, with glass face for the lecture table, £3 3s. 

Various other patterns for house use. public institutions, factories, &a, pro¬ 
cured to order. We undertake also the fitting up and supply of the Regulator 
Clock, and shall be glad to furnish any information upon application. 

Clocks, Teli-tale, or Watchmen’s Recorder, constructed to show on a 
sheet of paper the time and number of the watchman’s visits 
to the various stations he has charge of. 

Clock and Instrument for six stations - ^2 4. 

Each extra station, 


ELECTRO-MAGNETISM. 

Electro-Magnet, with Armature, length of arms, 3 in. 2/6, 4 in. 4/-, 
5 A in. 7/6, 6 h in. 12/6 ; large size, very powerful, 21/- 

Electro-Magnet, 9-in. arras, with 1A-in. core, mounted in a wooden 
frame 3 ft. high, with scale pans for weights, ^4 4s. 

Electro-Magnets of any kind made to order. 


13 and 15, Mosleys treet, Neivcas tle-on- Tyne* 



(C) Jeff Behary 2019 


33 
















MAJVSON & SWAN, 


Galvanometer, horizontal index, 3 6 and 6/- 

Do. do. with silvered dial, brass frame to/6, 

nickel plated 11/6 

Do. do. with silvered dial, very delicate, 18/- 

Do. under glass shade, vertical index, 10 6 

Do. Lineman’s (Pocket), for testing Telegraph Work or 
Electric House Wires, 30/- 


Do. 


Do. 


with suspended astatic needles, silvered dial, levelling 
screws, and glass shade, 40/- (Fig. 107). 
do. do. very delicate, 70/- 



Fig. 107. Fig. 10S. Fig. 109 . 

Tangent Galvanometer, with 12 inch ring and silvered dial, 65,'- 
(Fig. 108). 

Mirror Galvanometer, for testing purposes, £7 10s. (Fig. 109). 

Sine Galvanometer, large size, with circle divided to two seconds, 
^15 (Fig. no). 

ELECTRO-MOTIVE MODELS. 

Electric Pump, for lifting water by means of the electric current 
(Fig. jii), high-class finish, 32 6 
Do., another make, 27/- 

The same, with rod to revolve vacuum tubes at same time, 32/6 
Engine with tube holder, 21/- (Fig. 112). 

Electric Mill, with wheel and grindstone (Fig. 113), -27/- 
Electric locomotive, with brass rails, on a mahogany stand, 63/- 
F.lectric Zoolropc, with various sheets of comic figures, 25/- 

13 and 15, Mosley-street, Newcastle-on-Tyne. 


(C) Jeff Behary 2019 


34 































13 and 15, Mosley-street,' Ncwcaslle-on-Tyne. 


F10. 110 


Fig. 112. 


Fig. 113. 

Balance Knginc, very effective, 70 - (Fig. 114). 


Fig. i 14. 
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Electric Tilt-hammer, 27/- 

Barlow’s Rotating Wheel, for showing the mutual attraction and 
repulsion of galvanic currents and permanent magnets, 7s.; 
superior, 18 /- 

A variety of other patterns. Every novelty as introduced. 


OTHER APPARATUS FOR SHOWING THE 
PHENOMENA OF VOLTAIC ELEC¬ 
TRICITY. 



Fig. 115 . 

Ampere’s Stand, with solenoid, circle, and rectangle, simple form, 
24/-; best finish, 50/- (Fig. 115). 

Apparatus to show the Currents of Electricity produced in a copper 
disc rotating between the poles of a magnet, 31/6 
Apparatus to illustrate the construction and phenomena of Induction 
Coils, 30/- (Fig. 116). 

Bent Wire, capable of rotating about an axis in its own plane, to 
show the mutual action of electric currents, S/- 3 better finish, 10 
Bobbin of Wire, to show induction by magnets, 6/- 
Chain.of alternate links of Platinum and Silver, to show the unequal 
heating effects of a current of electricity in the two metals, 
r ft. long, links 1 in., 2/6 ; 3 ft. long, links 3 in., 6/- 
Discharger or Table for Experiments with RhumkorfFs Coils, 8/- 
Diseharger, Henley’s Universal, with holders for carbon ) 

electrodes, 18/- , Seepage zj. 

Do. do. more complete, 25/- ) 

Faraday’s Apparatus, for electro-chemical decomposition, 10/6 and 15/- 


13 and 15, Mosley-strect , Newcastle-on-Tyne. 


(C) Jeff Behary 2019 


36 




























MAIVSON & SWAN , 35 

Faraday’s Rotating Needle, 7 6 

Floating Batter)’, with solenoid, 6/- 
l)o. do. with circle of wire,. 6- 

HittoFs Apparatus, to illustrate the difference in the passage of the 
electric spark through the ordinary atmosphere and through the 
same rarefied, 18/- 

Magnet, callable of rotating about a current parallel to it, 20/- 

Magnet, Electro, revolving in a magnetised ring, 10/6 

Magnet, Electro, to show the rotation of an electro-magnet between 
the poles of a permanent horse-shoe magnet, 14 - 

Oersted’s Apparatus, to show the action of an electric current upon 
a magnetised needle, 5 6 

The same, the needle mounted on a rising pivot, the whole on 
insulating stand with brass foot, 27/- 



Fig. 11 6 . Fig. 117 . 


Rheocord, Wheatstone’s, for measuring electrical resistances, 25 /- 
(Fig. 117)* 

Do. do. better finished, 42/- 

Resistance Coils of any kind to order, single bobbin, from 10 6 

Solenoid, for converting a bar of soft iron into a magnet by passage 
of the current, 2/-, 6 and 10 - 

Vibrating Wire, Marsh’s, 5 - 

13 and 15 , Mosley ^street, Ncivcas tle-on- Tyne. 
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Fki. 119. Fio. 120. 

Apparatus to illustrate the Electro Dynamic and Electric Magnetic 
rotation of liquids, with movable stage and Berlin’s Commutator, 
60/- (Fig. 119). 


VOLTAMETERS—TH E ELECTROLYSIS OF WATER. 

Apparatus for the decomposition of water by Galvanism, small size, 
having two graduated glass tubes, 3/- and 3/6 

Do., larger size, supported over circular glass trough, on stand, 
8/- and ro/- 

Do., superior make, and larger, for lecture table (Fig. 120), 1 S/6, 
21/- and 25/- 


13 and 15, Mos ley -street, Naucastle-on- Tyne 
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Fic. riS. 


Apparatus to show action upon a rectangular current movable round 
an a*is perpendicular to an indefinite current, 15/- and 20/* 
(Fig. 118). 
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Apparatus, Hoffman’s, on stand, 14/6 

Do. ' same principle, 16/- 

Apparatus for the decomposition of water and delivery of the mixed 
gases into a gas holder, consisting of a large glass jar 14 inches 
long, 2 inches wide, with large iron electrodes, two binding 
screws, caoutchouc cap, and gas delivery tube. (To be used with 
weak solution of caustic potash.I 7- 

Bunsen’s Apparatus for the preparation of pure Oxyhydrogen Gas for 
analytical purposes, 12/- 

Bunsen’s Apparatus for Hydrogen alone, in a pure condition, 12/- 

SKI’S OF VOLTAIC APPARATUS. 

Xo. j. Consisting of 2 Bunsen’s half-pint batteries, galvanometer, 

4 in. horse-shoe electro-magnet, bar of iron and coil, single cell 
electro-fdating arrangement, copper solution for ditto, 12 yards 
copper wire, electric bell, water decomposing apparatus, in box, 

£1 10s. 

No. 2. Consisting of small 10 cell Bunsen's battery, electric carbon 
holder, single cell electrotype arrangement, copper solution for 
ditto, 6-in. electro magnet, water decomposing apparatus, upright 
galvanometer, Ruhmkorff coil, 4 vacuum tubes, 20 yards of 
wire, bar of iron with movable coils, 2 electric bells, commu¬ 
tator, in box, £(>. 

Xa 3. Consisting of set of 20 Bunsen’s pint cells in 2 trays, 
automatic electric lamp, water decomposing apparatus, jar for 
exploding mixed gases, large coil, set of 7 spectrum tubes, 
box of 6 tubes, tourniquet, S-in. horse-shoe magnet, astatic 
galvanometer under glass shade, thermopile, dipping needle, 
galvanometer (simple form), 2 model telegraphs, 220 yards 
rubber covered wire, 2 electric bells, 2 pushes, 20 yards thick 
wire, in box, ^20. 

• 

• 

13 and 15 , Mosley street, Nczvcastle-o?i- Tyne. 
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TELEGRAPHIC INSTRUMENTS. 





Model of Single Needle Telegraph, 

5 / 6 , 10/-, 17 0 

Needle Telegraph, with japanned 
dial, alarum, reverse and trans¬ 
mitting instrument, £2 10s. 

Pair of Morse Sounders, with two 
batteries, £2 10s. 

Commercial Pattern, for offices, fac¬ 
tories, &c., short distances (up 
to ten miles), see illustration at 
side. £3 the pair. 

Single Needle Instrument, best 
quality, as used by Railway 
Companies, suitable for any 
distance, £\o 10s. the pair. 

1 >0. do. for short distances, £5 
the pair. 

Brcguet’s Alphabetical Telegraph, 
with instantaneous adjustment, 
the 2 sets, .£20. 

Breguet and Cross ley’s Patent Tele¬ 
graph, receiver, manipulator, 
and bell together in one box, 
the 2 sets, £i-j 10s. 


13 and 15 , Afoslcy-street , Ncwcasik-on~ Tyne. 
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MAGNETISM. 

Astatic Needles, 3-inch 2 6, 4-inch 3/6 
Do. on stand, 6,6 

Bars of Soft Itotj, for magnetic induction, &C-, 12-in. lotfg, 6d. each. 
Bars of Antimony, Bismuth, and Nickel, the set, 4 6 
Compass, small for the pocket, the needle with agate centre, 4 - 
Compass and Galvanometer combined, small size for the pocket, 
in polished mahogany box, 5 6 
Dipping Needle, with vertical movement only, on stand, 3 6 

Do. with vertical and horizontal movement, on brass 
stand, 15.6 

Do. with’graduated arc, A 1 

Do. for very delicate observations, with vertical and 
horizontal divided circles, spirit level, and adjusting screws, 
£12 12s. 

Iron Filings, for use in experiments with magnets, per lb. 8d. 

Sieve for do., for sifting the filings on to paper, &c., 3s. 

Magnets, natural (or Lodestone), i - to 5/- 
Magnets, bar— 

Inches long 6 8 10 12 18 24 

Price - - 2 - 3- 46 56 18/- 30/- per pair. 

Magnets, Horse shoe— 

Inch 2 J 3 34 4 5 6 7 8 10 12 

Price 4d. TT 8d. ij- 1/6 2 '- 2/6 3 - 5/- 7 - each. 

Magnets, horse-shoe compound, 5-in. long, 3 magnets, 7/6 
Do. do. 6 „ 5 „ 15/* 

Do. do. 12 „ 5 „ 42- 

J a min’s Compound Magnets, composed of steel bands magnetised 
and fixed in a frame (see Illustration on next page)— 


Xo. 

Xo. of 
Udwlt. 

Width. 

Length 

Round. 

Weight. 

Lifting 

Fowcr. 

PfilCK. 



inches. 

inches. 

Ibs. . 

Jbs. 

£ ». 

it . 

t 

17 

*39 

20 

•56 

II 

1 to 

0 

2 

20 

*39 

60 

•8i 

•31 

2 0 

0 

3 

'7 

*59 

2 5 

1-27 

20 

2 10 

0 

4 

IS 

78 

2.8 

2*40 

2SI 

2 17 

6 

5 

«9 

ri8 

3>1 

3*30 

391 

3 5 

0 

6 

9 

1-57 

354 

470 

46 

3 15 

0 

7 

IS 

1 97 

39 

17-20 

176 

10 0 

0 
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Magnetic Needles, with brass centre — 

. Inches long 23469 
Price each 1,6 1/6 1/9 1,9 2/6 

Stand for above, t /- and 1/6 
Ditto, Single, with Agate centres— 

Inch 1 -j 2 3 4 

Price .3 4/. 5/- 6 /- 0 

Star Shape and circular discs of sheet iron, the set, 2 6 
Steel Wires, for temporary magnets, per doz., 6d. 

Set to Illustrate the leading principles of Magnetism, consisting of 
one pair bar magnets, horse-shoe magnet, magnetic needle on 
mahogany stand, dip needle on mahogany stand, soft iron 
bars, &c., to show induction, electro magnet, Oersted’s experi¬ 
ment, in neat black box, 10s. 


TELEPHONES AND MICROPHONES. 

£ s. d. 

Pell’s Patent Telephone, the pair—price on application 
Electric Call Bells for above, with key and switch com¬ 
bined, and two 2 cell batteries, the two sets. 3 o o 

Ditto, with terminals and brass-w’ork nickel-plated ... 3 10 o 

Battery boxes for the above batteries ... ... ...060 


13 and 15, J\fos ley-street, Newcastle-on-Tyne. 
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41 

Magnetic Call Bells, dispensing with the use of a battery, 

jC 

s. 

d 

for use with the Telephone, the pair... 

6 

0 

0 

Microphone, 

with 2 cell battery ... ... . 

0 

12 

0 

Do. 

lever form 

0 

4 

0 

Do. 

on ebonite 

0 

2 

6 

Do. 

lever form, with fly box 

0 

4 

0 

• Do. 

with sound box 

0 

4 

6 

Do. 

with 2 cell battery and Telephonic receiver 

3 

0 

0 

Cooke’s Telephone Alarum 

0 

8 

6 



MATERIALS FOR TELEPHONIC EXPERIMENTS. 


liar Magnets, 4 * ", per pair 

Do. with adjusting screws 
Diaphragms... 

Binding Screws, per do2. ... 
Bobbins, empty, per pair ... 

Do. wound with No. 36 wire ... . 


/j 


s. 


d 


..020 

..030 


0 0 2 


030 
o o <5 


..030 
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Single Stroke Bells for Minks. 
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MAWSON & SWAN, 


ELECTRIC BELLS 
AND FITTINGS. 




Trembling Bells, for domestic and 
other purposes, in mahogany case, 
the wires well insulated anil 
provided with adjusting contact 
breaker. English or French 
manufacture same price, — 


2* in. to,'6, 3 in. 12/-, 3* in. 15/-, 
4 in. 18 5 in. 25 6 in. 35/-ea. 


The English make can be con¬ 
verted into Indicating Bells, Single 
Stroke Bells , Continuous Action 
Bells, to indicate as shown, to 
strike the dome but once, or to 
continue ringing until stopped, 
4/- each extra, three smaller sizes; 
6/- the three larger sizes. 

J,arge Bells or Gongs, for Sheds and 
Factories, 6 in. 35 -, 7 in. 45 '-, 
8 in. 60/-, 9 in. 80/-, 10 in. 100/-, 
12 in. 120/-. 


Single Stroke Bells, for Mines, -as 
illustration at side, 6 in. 60'-, 
7 in. 75S in. 90 '-, 9 in. 105/-. 


13 and 15, Mosley Street, 
Ncn'castlc-en- Tyne. 
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Fig. ioS. • 


Portable Bell Case (Big. ioS), con¬ 
taining Bell, Battery, Push, and 
Silk Wire Cord, for invalids or 
other temporary use between 
rooms where no communication 
exists. 

N’o. i, with 15 yards silk wire cord, 
40 Xo. 2, with 20 yards silk 
wire cord and larger bell, 50 - 


PRESS BUTTONS OR PUSHES. 

Small, of Hardwood, Walnut, Oak Varnished, or Mahogany, 1/2 
each ; 1 2/- per doz. 

Better make, Oak, Cocos, or Black — 

Inches 2$ 3 3J 4 

Price 2 - 2/3 2/8 3 4 

These arc nude of well-seasoned wood and with extra strong springs. 

China Pushes, under 2] in., plain, 1/2 and 1/6; with gold lines, 2 
ornamented, 3 3 6, 4' , 4 6, 5/- 

China Pushes, white and gold, black and gold, and various patterns, 
2$ in. 2/3, 3 in. 3 4, 4 in. 4/6 each. 

China, as above, but with ebonite backs and brass flanges, 3 in. 5 
4 in. 7 6 each. 

Ivory, 2.4 in. 6 6, 3 in. 8 6, 34 in. 12 6 each. 

Enamelled, or Silver-plated Faced Metal Pushes, on black bases, 
4 in. 8 5 in. 10 6 in. 12/- each. 


13 and 15, Moslty-strccl, Navcastlc-on-Tyne. 
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^ Bronze Sunk Front Door Pushes, with “Visitors” or 
“Servants,” 6 in. ia/-, 4! in. 9/- each. 

I f ^ouzc Flat Pushes (Fig. 109), size 4 in. x 3 ia, 

k fjH® ' 7/ 6 each - 

Bronze Flat Pushes, small size, 3.J in. x 2 in., 6,- each. 

Fig. 109. 

Push Boards or Stands (Figs, no and in), of any shape, and 
mounted with engraved ivory tablets or numerals. These are 
priced from 2/6 per number. 





Fig. no. Fig. m 

Pulls for Hall Doors, &c., from 8/6 to 35/- each. 

^ Galvanometer Pushes (Fig. 112), for showing that 
the current has acted, 15/- each. 

China Centres, for push buttons, with “ Up” and 
“ Down,” 6d. each. 

Fig. 112. 

Pedal Contact, to place under dining room table, 

4/6 and 10/- 

Pear Pushes, in cocus, box, mahogany, &c., 3/6 each. 

Rosettes for do., 2/- each. 

Pear Pushes, ivory, 15/-; rosettes for do., 4,- each. 

Ivory Press, with if yards silk wire rope, 8/6 

Bed Pull Boxes, for attaching ordinary bell ropes to, 

3/- and 3/6 each. 

Switches (Fig. 114), for turning off or altering the 
direction of the current, best make, 8/6 

One way 3/-, two ways 3/6, three ways 4/- 



Fig. 114. 


13 and 15, Mosley-strcct, Nciucastlc-on-Tync. 
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THIEF DETECTORS OR BURGLAR ALARMS. 

This admirable contrivance provides for the disconnection of the 
circuit by the pressure of the door or window on a small spring. On the 
removal of the pressure by the opening of the door or window, the circuit 
is completed and the bell continues ringing. 

Ordinary size 3 6, small size, 2/9 each. 

Larger or smaller sizes can be supplied for Ixxlge Gates, Bankers’ 
Strong Rooms, Cash Boxes, Tills, &c. 

DOOR TRIGGERS. 

Specially adapted for shop doors, 4 f- each. 

A Set for a Shop Door, comprising trigger, 3 in. bell, 40 yds. wire 
and two Leclanche batteries, with screws and staples provided 
complete, for 30 /- 


FIRE ALARMS, OR ELECTRIC THERMOMETERS, 
8/- and 12 - (Fig. 115). 



Fig. 115.' Ftc. 117. Fig. 116. 


FOR LIGHTING GAS BY ELECTRICITY, &C. 

Gas Lighter for Ordinary Gas Burners; contact made in turning the 
gas on ; to work with two No. 3 Leclanche cells, 5/6 (Fig. t rO). 

Long Distance Gas Lighting Apparatus, warranted to work up to 
"150 yards; suitable for lighting sun burners, 15/- (Fig. 117). 

13 and 15, Mosley-street , Nczvcastle-on-Tyne. 
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INDICATORS, 

TO SHEW FROM WHICH ROOM THE BELL HAS BEEN RUNG*(FlG. 119). 



Flu. 119 . 

The illustration is intended to show the general form, the outward em¬ 
bellishment being altered from time to time. 

In plain mahogany case, three numbers and under, 15/- per number; 
above three and up to six numbers, is/6 per number; above 
six and under twenty, 11/- per number. 

Special quotation when over twenty numbers: 

A cheaper make of Indicator can also be supplied when required, but we do 
not recommend them. 


INSULATORS. 



Single Shackle, Porcelain, each, 2/- 

Do. do. best form, 3/6 

Double do. do. „ 3/8 
Brownware Bolted Insulators, with saddle, each, 2/8 
Insulator, with steel hook, 2/3 each. 

Wall Bracket, for Insulator, each, 1/8 

Small Insulator for electric bell work, or Telephone lines, each. 4<1., 
Gd., and 8d. 

Small Wall Bracket and Insulator, ditto, each, r/3 

13 and 15, Moslcy-strcet , Neweastle-011 - Tyne,, 
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WIRE, 

Specially prepared for Electric purposes, insulation perfect, and conduc¬ 
tivity of copper guaranteed 90 per cent, and upwards. 

For Cot ton-cove red Wire, see p. 21. These wires, however, should 
only be used where no damp exists. 

Caoutchouc Insulated Wire: best tinned copper covered with India- 
rubber, .and over that cotton, variously coloured for distinction 
in fitting up a House; it is very flexible, and for general bell- 
work the most highly recommended. 

Copper Wire. Ter 100 yards. Fer mile. 

No. 39.—18 B. W. G. ... 17 6 ... ^13 15 0 

No. 38.—20 B. W. G. ... 15/- ... 11 0 0 

Xo^37. — 22 B. W. G. ... 9/6 ... 7 15 0 

The same diameters of Copper Wire, taped and waterproofed for outside work, at 

„ the same price. 

Gutta-Percha and Cotton-covered Wire. This is rather thinner than 
the caoutchouc-covered, and though preferred by some, cannot 
be so well recommended, owing to the perishing nature of gutta¬ 
percha. Covered outside, green, red, white, blue, or black cotton. 

Fcr loo yards. Per mile. 

No. 700. — 22 B. W. G. ... 10/- ... JTj 15 0 

No. 705.—20B.W.G. ... 15/- ... 11 0 0 

Gutta-Percha-covered Telegraph Wires. Nos. 22, 20, and 16. B. W.G. 
copper, single, covered with gutta-percha, to Nos. 16, 14, 12, 

11, 10, 9, and 8 gauge; and No. 16, double covered, from 7 to 
No. 1 gauge. Prices vary ; quotations on application. 

Silk-covered Wire Cord, for Pear Pushes, for bringing a contact from 
mantel push to dining table, &c. 

Green, two-cord, best quality, 6d. per yard, doz. yards 5 6 

Do. threc-cord, do. 8d. do. do. 76 

Other colours to order. 

Batteries to work the Electric Bells ; the Leclanche form is the one 
most recommended for its constancy and the little attention 
required. See page 16 for prices. 

The Battery Power advised for different requirements is as follows:— 
For a single bell, short distance, two No. 1 cells. 

For three or four bells, three No. 2 cells. 

For small house, four No. 2 cells. 

For large house or hotel, six No. 2 or six No. 3 cells. 

For mines, &c., varies according to length of circuit, &c. 

13 and r5. IToslcy-strcct, Newcastle-on-Tyiic. 

0 


* 

t 


(C) Jeff Behary 2019 


49 













EVSia-Sr REQUISITE 

FOR TUB 

PRACTICE OF PHOTOGRAPHY. 


COMPLETE SETS OF APPARATUS. 

No. j. For Plates X3^ in., and two sizes smaller, 
consisting of Sliding-Body Camera, Double 
Combination Lens, Tripod Stand, Bath and 
Dipper, Three Plate Boxes, One Dozen 
Plates of each size, Scales and Weights, 

Funnel, Graduated Measure, all the 
necessary Chemicals, &c., and Book of 
Instructions, in case with lock and key. 

Price ... ... ... ... ^3 10 o 

No. i a. A more Complete Set, with Glass Plates, 

Chemicals, &c., sufficient for the produc¬ 
tion of 100 Pictures, 4^ x 31 in. size, with 
Sensitized Paper, and other Materials 
required for Printing, in box. Price ... ^£4 15 o 

No. ia For Plates x 4J in. and under ... ... jT0 10 o 

No. ic. For Plates 8 ^ x 6 | in. and under ... .. JQ12 13 o 

Of Superior Quality; suitable for Portraits 
4* *3i ' n - ^d under, for Views 5x4 in., 
and for Printing; consisting of Mahogany 
Camera, warranted Lens, with Waterhouse 
Diaphragms; Tripod Stand, Glass Bath, 
in deal case; Dipper, Three Plate Boxes ; 

One Dozen each Best Polished Crown 
Glass Plates, 3^ in. x cf in., x 3L and . 

5x4 in.; Set of Developing Glasses, 

Scales and Weights, Graduated Measures, 

' 2 drachms, 2 oz., 10 oz. ; Two Funnels, 

Plate Vice, Pneumatic Plateholder, Three 
Porcelain Dishes, Two Printing Frames, 

Forceps, Six Wood Clips, Glass Rods, 

Dusting Brush, Chamois Leather, Focussing 
Cloth, all the necessary Chemicals, &c., 

Albumenized Pai>er, Filtering Paper, Test 
Papers, and Argentometer; in case, with 
lock and key. Price ... ... ^,10 10 o 


I 


N T o. 2. 
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them. This want of preeiu coincidence between the superimposed 
or coinciding direct and reflex images is associated with the idea of 
solidity, and is reproduced in stereoscopic pictures. 


Fomr hundred and ••▼•atf.ItTiaUk meeting. 

March 6 , 1860 . — Special Meeting. 

The President in the chair. 

Mr. E. 8. Ritchie exhibited a series of experiments in Mag¬ 
neto-electricity. He gave a brief account of the several steps 
which had led to the invention of the Ruhmkorff apparatus, 
and spoke of the effect of the condenser first introduced by 
Fizeau, which at once converted the instrument into a pow¬ 
erful source of tensional electricity. After alluding to the 
increased energy which he had been able, by certain modifi¬ 
cations, to impart to the apparatus, he proceeded to show its 
effects by a variety of experiments, exhibiting the spark as 
transmitted through the air, the charging of the Leyden jar, 
the illumination of the Torricellian vacuum and of various 
gases and vapors when greatly rarefied, and the influence of 
the poles of a powerful magnet on these luminous discharges. 

In the course of these experiments he showed the effect of 
a current of air upon the form of the spark as first observed 
by Du Moncel; the brilliant explosive spark of the Leyden 
jar in the outer helix, discovered by Grove; the common 
and stratified discharges through a tall vacuum-tube contain¬ 
ing vapor of turpentine; the same through a tube of uranium 
glass displaying the characteristic fluorescence; the phenom¬ 
ena of Gassiot’s cascade, with the purplish fluorescence of the 
outer glass and the' green of the uranium goblet within; the 
various-colored light and its stratifications in the rarefied 
gases of Geissler’s Tubes; the strong fluorescence of solu¬ 
tion of sulphate of quinine when illuminated by some of 
these lights; the spectra furnished by others; the attraction 
and repulsion of a magnetic pole on the luminous strata; 
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and De la Rive’s experiment of the revolution of the lumi¬ 
nous streams in vacuo around the poles of a magnet. 

Professor W. B. Rogers called attention to the nature and 
extent of the improvements which Mr. Ritchie had made in 
the Rubmkorff apparatus. 

In the construction used by Ruhmkorff and others, the outer helix 
is wound in strata or courses parallel to the axis of the coil, separated 
from one another by layers of insulating material This brings into 
proximity parts of the circuit which are really remote from each other 
as measured along the course of the wire, and by the unequal tension 
of the electric wave at these points tends to produce discharges within 
the helix or around its ends. 

In instruments having a moderate length of wire, the insolation is 
sufficient to prevent such discharges ; but when the cdil is made up of 
a great number of these superimposed courses, the enormous difference 
of tension between the ooter and inner parts of the helix overcomes 
the resistance of the insulating material, and either destroys the action 
of the instrument by an internal discharge, or wastes a great part of its 
energy by frequent sparks around the extremities. If to obviate these 
evils we increase the thickness of the insulating sheets, we augment in 
the same proportion the distance through which the primary coil exerts 
its inducing power upon the outer helix, and thereby in a still higher 
ratio impair the energy of the induced current. Thus constructed, 
therefore, it would appear that the power of the instrument is unavoid¬ 
ably restricted within moderate limits. 

It is bat just to state, that Professor Poggendorff was the first to 
point out this defect in the Ruhmkorff apparatus, and to attempt its 
remedy by dividing the helix into short sections. But he made no 
farther application of the principle than to construct instruments with 
eight short coils placed end to end, which, although somewhat more 
effective, were still, as he confessed, too mpeh exposed to “the 
disturbing effects of internal sparks" to present a very decided 
advantage. 

Mr. Ritchie, abandoning the attempt to improve the apparatus on 
the old construction, determined on building up th* htlix from a tenoo 
of ikim ttrala or ringo placod porpondieular to tMo axis. By this ar¬ 
rangement the distance between the points of a stratum increasing with 
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their difference of tension, the resistance is augmented in proportion to 
the tendency to discharge, and thus each stratum is effectually precluded 
from the production of sparks within itself. It only remains, therefore, 
to interpose a sufficient insulation between the successive strata to pre¬ 
vent discharges from one to the other, and the instrument becomes 
secure from the enfeebling or destructive losses incident to tho old con¬ 
struction of the coil. Such was the theory of the improvement; and 
Mr. Ritchie soon devised a contrivance for winding the helix in planes 
perpendicular to the axis, carrying the wire alternately from the inner 
to the outer circumference, and from the outer to the inner, and at the 
*ame time securing perfect insulation within and between the strata. 

The new construction proved eminently successful, conferring on the 
coil a tension much greater than had hitherto been attained. By fur¬ 
ther improvements in details, Mr. Ritchie has continued to add to its 
power, so that now, while the best European coil cannot be relied on 
for a spark of more than five inches, Mr. Ritchie’s firstrdass instrument 
projects its luminous flash across an interval of fiAeen inches, and ex¬ 
hibits other electrical phenomena on a scale of corresponding magnitude 
and splendor. 

Among the subordinate improvements devised by Mr. Ritchie is a 
new construction of the break piece, in which a spring, bearing the pla¬ 
tinum plate and pressing it firmly against the “ anvil,” secures a closer 
contact than by the ordinary arrangement The separation is made 
by the blow from a spring-hammer worked by a small ratchet-wheel. 
In this way the time of contact is sufficiently prolonged to allow the 
iron core to be fully magnetized and the electricity to be developed 
throughout the wire, which, in a helix of thirty miles, must require an 
appreciable time. This advantage is of course lost in the automatic 
interruptor of De la Rive, where the armature is so instantly with¬ 
drawn •• m a moment to break the current. In Mr. Ritchie’s plan, 
moreover, the manipulation of the instrument is placed entirely under 
the control of the operator, so that by varying the intervals of interrup¬ 
tion bo can vary the length and character of the spark, and by proper 
ad/o*/nent obtain tho greatest length of spark of which the apparatus 
ia capable. To prevent the discharge taking place through the primary 
ee*J or its eove, Mr. Ritchie, as a substitute for the insulating tube, in- 
lerpr^es a befl-gi sm clewed at the top, and with its lower edge turned 
eoOwaH >• a flange. He makes the secondary helix in one or several 
v#u iv. 48 
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portions, each wound upon a gutta-percha bobbin, so that one or all can 
be lifted from around the glass bell, which in like manner can be lifted 
from the primary. The secondary helix of his first-class apparatus 
contains about thirty miles of wire; that of the apparatus giving a ten- 
inch spark contains eighteen miles. 

Another novel feature in the construction of the instrument, found 
by Mr. Ritchie materially to augment its power, is the extension of the 
primary helix and tie core to some distance beyond the ends of the sec¬ 
ondary. In the smaller instruments he adopts the proportion of two to 
one, and in the larger, of about one and a half to one. 

Mr. Ritchie, moreover, separates the condenser into several portions, 
each connected with a screw upon the base of the instrument, enabling 
the operator to vary at will the amount of condensing surface, or to 
dispense with it entirely, and by these changes giving rise to many 
remarkable varieties in the phenomena. 

In addition to these peculiarities contributing to the superiority of 
the instrument, it should be mentioned that Mr. Ritchie uses a much 
finer wire in the secondary coil, and a much coarser in the p rima ry, 
than have heretofore been employed. It should not be omitted in the 
comparison, that while the European apparatus requires for the full 
development of its action a large intensity-battery, his coil is excited by 
a fe\o cells to the highest display of its power. 

Professor Rogers called attention to the peculiar characters of the 
spark of the induction coil when transmitted through the air at dif¬ 
ferent distances between the terminals. When the distance is short, 
as, for example, one or two inches in the instrument exhibited to the 
Academy, the spark has the peculiar twofold character first noticed by 
Du MooceJ, and since minutely studied by him and Perrot and others *, 
that is to say, it is formed of a slender, brilliant thread, enveloped by a 
mu<:h wider and less luminous space of a somewhat ruddy, fiame-like 
aspect. As the striking distance is increased, this surrounding glow 
beeooMa leas conspicuous, in comparison with the brilliant thread of 
light, and at last, when the interval has been sufficiently extended, it 
nsarly or wholly disappears, leaving tho spark to consist of a slender, 
jagged, brilliant line. 

n»a*5 two parts of the luminous discharge, which wc may call tho 
^ rm0 *f a '* the thread-spark, present remarkable differences of 
cfceraet nr, ind taring very onlike stales of tension in the currents or 
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portions of current to which they are severally due- Thus the flame 
•park possesses great beating power, while the thread-spark is almost 

1 “‘" U " of U .‘ beo “ with which paper and other combat 

■ e. are ignited, when placed in a abort epark, and the entire failure 
o lhu * effect wh<m ^ey are made to intercept a long one. 

The fact of the spreading out of the flame-spark under the impulse 
° a transverse blast of air, while the luminous thread experiences no 
change, would naturally suggest the comparatively slow motion of the 
ormer; and accordingly Robinson of Armagh, by applying the test of 
me revolving mirror, has proved that the velocity of the flame-spark is 
very much less than that of the thread-spark. 

Recently, Du Moncel and Perrot have made numerous experiments 
on the two kinds of sparks, and the latter, availing himself of the effect 
of a current of air on the flame-spark, has succeeded in separating the 
two so completely as to be able to mark more certainly their respective 
peculiarities. These observations have shown that the current belong¬ 
ing to the flame-spark is endowed with decided magnetic and chemical, 
as well as heating powers, while that of the other is as little efficient 
in these respects as that of common frictional electricity. In view of 
these various characteristics, we are entitled to conclude that the flame- 
spark is due to a current of low tension, like that of an ordinary voltaic 
arrangement, and the thread-spark to one of high tension, comparable 
to the discharge of an electrical machine. Whether these currents are 
to be regarded as simultaneous or alternating in their transit through 
the coil, remains to be determined. 

The very different character of the discharge through the air when 
the terminal wires are near each other, and when far apart, is no doubt 
dependent on the different degrees of resistance which the interposed 
air presents to the passage of the current. When the terminals are at 
a short distance asunder, the induced current, having comparatively 
sma.l resistance to overcome, begins to pass across before its tension 
■.JA much exalted, and thus discharges itself continuously during 
a short time and at a low tension. But when the terminals are widely 
separated, the current is at first unable to make the transit, and has to 
Mssmeiaia a very high tension at the terminals in order to overcome 
*e greatly mereneed resistance j and when at length it forces a pas- 
1 **» ** BB »ght be expected, with a correspondingly greetor 

~ 4$ discharge more nearly in an instant. Thus, 
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in the former case it shows itself chiefly as the flame-spark, in the 
latter, as the thread-spark. 

Tbo remarkable difference of tension according to the distance be¬ 
tween the terminals, or, in other words, to the length of the spark, is 
no doubt one, and perhaps the only, reason for the effects observed in 
attempting to charge a Leyden jar by the inductive machine. When 
we connect the outer coating of the jar with one of the terminals, and 
bring the knob quite near the other, we see the broad flame-sparks 
passing in quick succession; but only a feeble charge is imparted, 
however we may prolong the experiment When, however, the knob 
is held at a much greater distance from the terminal, a few of the long 
thread-sparks are sufficient to charge the surface strongly. 

The beautiful phenomena of electrical light in rarefied, gases, as ex¬ 
hibited in the electrical egg and Gaasiot’s and Geissler’s vacuum-tubes, 
afford many interesting subjects of inquiry. As the color of the light 
is dependent on the specific nature of the gas, and as this is reduced to 
an extreme degree of rarefaction, we have a means in some cases of 
identifying such substances when their quantity is so minute as to defy 
all other means of detection. With tubes of slender bore, affording, as 
has been seen, a light of great intensity, we may obtain a brilliant pris¬ 
matic spectrum, which, as Pliicker has shown, is marked in case 
by some characteristic peculiarity; and with the same arrangement we 
are able to trace the chemical changes which the enclosed gas or vapor 
undergoes while subjected to the electrical action. 

Perhaps the most important observations in this connection are those 
recently made by Gassiot, whose ingenious application of the absorbent 
power of potassa has enabled him to approximate more nearly to an 
absolute vacuum than any previous experimenter. In a tube thus pre¬ 
pared, he has found that the gas may be so excessively rarefied as to 
be unable to transmit the current, at this stage ceasing to be luminous. 
We may therefore conclude that the old notion of a vacuum being a 
ir/s*i conductor, which was founded on the electric illumination of the 
fwric«jlufl space, is entirely erroneous, and that in all cases oonduc- 
1400 *• dependent on the presence of some form of ponderable matter. 

Adverting to the new evidences which these and other recent ex¬ 
periments afforded of the electrical character of the Aurora, Professor 
'* iw5 attention to the action of a magnet on the electric light, 
■nd mom pavtvroia/Iy to its power of arranging the illumination in roe- 
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rid ion*] bands, and impressing upon them a movement of rotation, as 
exhibited in I)e la Rive’s experiment; and mentioned the ingenious 
suggestion of Grove, that the height of the aurora above the earth’s 
surface might perhaps be inferred from a knowledge of the degree of 
rarefaction at which like luminous effects were obtained in the vacuum- 
tubes. 


In connection with the fluorescent influence of the light of some of 
the tubes, he mentioned the fact, that, daring the brilliant auroral 
displays of August and September last, he found that a solution 
of sulphate of quinine showed its characteristic fluorescence quite dis¬ 
tinctly when exposed daring the height of the illumination. 

In regard to the stratifled character of the discharge, as exhibited so 
strikingly in some of the experiments, Professor Rogers remarked that 
this phenomenon, supposed hitherto to belong exclusively to the cur¬ 
rent of the induction coil, has recently been produced by Gassiot 
with machine electricity, and with the continuous current of a vol¬ 
taic battery of very high tension. As to the conditions in which the 
stratification originates, physicists are as yet undecided. The grada¬ 
tion of the phenomenon in different stages of exhaustion does not seem 
to have been sufficiently considered, and would naturally suggest an 
hypothesis which may not be unworthy of attention. 

When the experiment is made, while the process of exhaustion is 
going on, the following stages in the effect may be observed:_ 

1. While the rarefaction is yet very incomplete, the tube is dark, and 
no current transmitted. 

2. When the exhaustion has advanced to a certain point, the current 
passes and the tube becomes filled with a colored electrical light, which 
as yet shows no appearance of stratification. 

3. At a still higher stage of rarefaction, the column of light begins to 
exhibit a multitude of extremely thin closely contiguous strata, discern¬ 
ible with a magnifier before they become apparent to the naked eye. 

i. An the rarefaction is pushed still farther, these strata become 

larger and more distinct, with wider intervals of comparatively obscure 
•paee between them. 


5. Approaching the extreme limit of exhaustion, a fow waves occupy 

the wbofo extent of the tube, and finally the light ceases as the current 
fau* to he teaman it tod. 


la view these facts, may we not believe that, in every case where 
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the current passes, it is accompanied by stratification, — in other word?, 
b y a molecular vibration, or the formation of waves rapidly propagated 
through the gas or vapor, — and that the increasing rarefaction allows a 
greater amplitude for the oscillations, and thus gives rise to longer and 
longer waves ? 

In referring to the actinism of the electric light. Professor Rogers 
described some experiments which, with the aid of Mr. Ritchie and 
the distinguished photograper, Mr. Black, he had lately made on the 
photographic energy of the different colored lights of the Geisaler 
vacuum-tubes. These, he stated, were but preliminary to more ex¬ 
tensive observations on the subject, which he hoped, through the same 
kind aid, to be able to report on hereafter. The most striking results 
thus far noted are the following: — 

1 . The faint, bluish light surrounding the negative wire is superior 
in actinic power to the more brilliant glow of the opposite bulb of the 
apparatus. 

2 . The actinism of the rays emerging from the tube is greatly in¬ 
creased by passing them through a solution of sulphate of quinine, so 
as to impress them with the Jluorescent character. 

3 . The time required for a distinct photographic impression was 
greatly less than by the ordinary daylight. In the case of a narrow 
tube transmitting a bright purplish flash, a strong picture was made on 
the collodion plate in less than half a second. This corresponded to 
one turn of the ratchet-wheel, or twelve successive flashes of light 
passed through the tube. Allowing each flash to occupy tenfold the 
time of an electric spark, as measured by Wheatstone, we should have 
an aggregate of time daring which the twelve flashes acted of less than 
TvaWvth of a second. 

A number of positive impressions on paper, printed from 
the original collodion surfaces, were exhibited as results of 
tbeae preliminary experiments. 

On motion of Dr. C. T. Jackson, the thanks of the Acad¬ 
emy were voted to Mr. Ritchie for bis interesting and brilliant 
exhibition. 
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PREFACE. 


The Instrument# enumerated in this Catalogue are almost 
all of our own manufacture. Wo have nddwl many instruments 
which have not appeared in former editions, although many of 
them we have made for years past. 

The quality of our apparatus, Itotli in the materials used 
and in workmanship, will lie kept up to the high standard we 
have adhered to for over twenty-live years. 

Our manufactory is the largest in the United States, and is 
furnished with every facility obtained by the liest machinery; 
there is. however, a class of apparatus (made chiefly by hand- 
labor) which can be produced in Europe at lower prices than 
we can make them of equal quality, and we have received from 
the llrst makers of London, Paris, and other cities agencies foi 
their productions, which wc will import to the order of Col¬ 
leges and Schools free of duty. Wc give for the articles of 
this description the approximate cost. 

Our Instruments arc n ot for sale by dealers in hooks and 
apparatus; we do not deem it advisable to add to our prices 
to enable us to give such dealers a large discount, which of 
course would Ik* paid by the purchaser. 

It is our aim to make, ns far as possible, nil the new instru¬ 
ments which modern research requires; and wc are prepared 
to make other instruments not included in this catalogue. 
I’rices of articles left blank will be given on application. 


E. S. RITCHIE & SONS. 


Edward 8 . Hire 
Thomas P. Rtrei 
Jons Kitciiik. 

ASDHKW Jl itm 


cmiK. I 
miik. y 

<11 IK. j 
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ADVERTISEMENT. 


Terms, ('ami. 

Orders can be made by simply giving the numbers, with 
prices. 

Drafts at sight to onr order, on New York or I’hiladel- 
pbia. received at par. For small sums, post-oilier money - 
orrlers are convenient. 

Tile expense of boxing, packing, and delivery to railroad, 
will Im* added to the bill; it usually' amounts to tivo and 
a half |»er cent. 

Great care will be used in packing; but unless we in- 
our responsibility ends with the delivery in good order 
to the public carrier. The risk of injury by ordinary ffehjht 
lines is far less than by Express. 

We insure, when desired, and the amount exceeds ?2. r », 
against damage by transportation and lire; the premium will 
de|H‘ii<l on the distance, ami the nature of the instruments; 
on an average invoice and risk it will be two per cent. 
Marine insurance will lie effected, when desired, from under¬ 
writers. 

Purchasers are requested to give particular directions by 
what route and lines to forward. 

Oiirolliee is at No. I.jtl Trcmont Street. Manufactory in 
lirnnkliuc. a short ride in steam-cars from Albany Hailroad- 
Station, or in horse-cars from Tremont Street. 


K. S. HITCH IK & SONS. 



F.. S. RITCHIE & SONS - 
CATALOGU E. 


LAWS OF MATTER AND MECHANICS- 


Molecular Force*. 


' « 


No. I. 

NVMHKR 

1. Cohesion Plates, of "lass, three inches in diameter.$0.7.5 

2. Cohesion Hemispheres, of lead, two inches diameter, ... .75 

3. Adhesion Disc, of glass, four inches diameter, with brass hook and 

silk cord, .. .75 

i. Capillary Plates, of plate ({lass, four inches diameter, held together 

by mahogany damp., showing the hypcrliolic curv e,. 1.50 

5. Capillary Plates, of pinto glass, with brass clamps and screws, and 

glass cistern.3.00 

6. Capillary Tubes, a set of six glass tubes of different calibres in a 


box.. 

7. Capillary Tubes, six tubes sealed into a l>nr, to rest upon a tumbler, 1.25 
S. Capillary Tubes, a set of six of different calibres, mounted on a 

frame, with water-pan,.... 1.75 

9. Iliidosmcter or Osmose Apparatus, a glass la-11 over which to tie 

a membrane, with glass tube aud rubla-r cork.1.50 

10. lCndosineter, mahogany Iwae and pillar, with adjustable screw 

clamps; graduated glass tube, with bell and jar,.6.00 

It. Cohesion Figures, u set of wire forms, with bars ami supisirting- 
rods, including the tetrahedron, cube, octahedron, prism, ami cyl¬ 
inder, for immersion in solution of soap or I'latcau's glycerine, , 3.50 



No. i. No. s. jfo. 1. 


FRICK 












I.roturl rlc I 01111% 


Oo a qi 


12. Cieometrienl Nolidv. of twelve, im hidin;' tlirif noil *i\-»idrd 

pHjm*, rylimlctM, rune, pyramid, fru-tmu- of eone nml py tumid, 
sphere, hemisphere, ohlute ami prolute *|iheroid<; neatly made in 
fine woimI, in liot, . ... 

13. .HodeU of CryutnI*, »»f tliin ifla***, of lw« to three inehe* diameter, 

with iIiivhiU n*|»tv«eiitiii^ the axes, carli. 

14. Model* of Cry*litU, in w*»«»d, to order, • . • • •. 

|ft. Model* of ('ryiitnh, thirteen pieee», jrivhltf tin primary form*, ae- 

eonlin*' to Dana, in linyc wise,.. 

10. Mod (tin of C'r>*tulv of *M»lid tfla***, nrenratcly ground nml |M»li*died; 

thirteen pict'e*, . ..... • 


ground uml jm* li-lM-«l; 


17. Cube Hoot Solid*., *»et of ei^lil pim*, illustratin'.' the extraetion of 

*i|imre ami eul»e root*; of niulio^any, in Ih»\,.. * 1*25 

IS. I>i**eeted Cone, ilhi«tnitiu^ conic eeetions vi/.. the eircle, ellipse, 

IwraUda, nml hyperladu; of line wood and of Ur^c sixe, . . . 3JS0 

ID. Directed Cone, smaller tutv, neatly made of maple wimhI, . . . ‘2.00 
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21. Inrrliii Apparatus. rnaliocunv stand, with sprinjr anil hall, ... 1 

22. Inert ill Apparatus, untal Imie and pillar, bra« sprint; and ball. . 

23. Collision Hull*, u *et «f five celluloid bulb, one un<l ii half inches iu 

diameter, suspended upon a metallic liar, which i* fit to I to attiuli 
to the |>ill»r <>l the Illustration of Pulleys .3.00 

24. Collision llall*. mnlio/any liame with live 1‘,-inrh celluloid kill*, 

suspended hy double silk cord*, ..4.50 

2a. Collision llnll*, maliotnutr frame with five l'.-im li ivory I mil* sus¬ 
pended by two silk cords; imuhiated arc,.10.00 


20. III ti» t rat ion o| M omen I uni. two tin 11 pendulum*, one of which 
contain* a •prill" hammer, the other i* of half the wciptit; two 
additional hall*, of one thud ami one fourth proportionate weight; 
the *prin" i< to be held I nick by a thread, which in the experiment 
is huriied, an eipial force i* expended on each of the I mil*, which 
are throw n dUlnnce* proportionate to their mas*.12.00 



No 




No. at. 


27. Kellection of Motion Apparatus, *ctnicimilar base with sprint; 
pistol, ivory halt, and receiving-nip; showing that the angle of re- 

fiectiou i* equal to the angle of incidence.1.5.00 

23. He*itItutil Motion Tuttle, mahogany table; two vertical rod* arc 
placed at om- corner, u;am which slide bra** hall*, which iu falling 

impinge upon a hull, ... 10.00 

29. Marble Plate and Bull, plate ten iuebe* diameter, ivory ball, . . . 2.00 


is S 













DO. Centre of (•ruvity, a wl of illustration*, imludiui' Irianjrular Mock, 
with liuli^ drilled at the angle*, from which line* arc draw n, r,p- 
rcseutlnjf the vcrtiral* thiouu'h the several point-, ami the common 
centre of gravitt ; *<piarc hlnck, with centre*ami line*; two lalU 
of uncipml iii»«, with centre in the connecting ml; loaded wheel, 
a disc of w<H>d which linn a mao of lead near one edge, with 
centre* of magnitude ami gravity, and stand; (diinih line; learn 
in" tower, with movable capital,— without the capital the centre 
fall* within the lio*c; with the capital, it fall* beyond, — Imtli 
centre* ore drilled; lionc mid rider, with halanee-hall and stand; 

a handle aud pin for balancing the pine*.. 

30a. Centre of (Irnvity, n*et of ilhi«tration* including triangularblock, 
huded wheel, handle with pill, hone and rider with stand, , , 

31. Lttaanli; Tower, separately, (*oo No. 3d.) .. 


32. Double Cone and Inclined Plane; the cone roll* up the inclined 

plane, the lair* of which diverge so that the a\i* of the cone 
actually descend*... 

33, Horae and Itider, balanced by toll with stand (see No. 30), . . 

31. Cone, of cherry wood, four inehe* diameter, polished, illustrating 

stable, instable, and imliirerent equilibrium, .. 

33. 11 nltzern, two little figure* attached to a lens, which rotates upon 
an inclined wet plate of gloss,. 
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UnTlUtlon. 



No. tr. 


No. W. 


40. Illustration of I hi 1 Pendulum, mahogany lax - ami pillar, two 

pendulums of csjual length, with hall* of lira.*.* anil boxwood, two 
other pcmluhmi* w ilh linu< hulls of one fourth ami one ninth of the 
proportional length, . .. BJiO 

41. Illustration of the Pendulum, four pendulums similar to No. 44, 

supported upon a hnr fitted to attneh to the pillar of No. 91, . . . 2.75 

42. Torsion Pendulum, two brass halls attarhed to a lair, to the eentre 

of which a brass wits' is secured, and a clamp to attach to the 


pillar of No. 40 or No. 91,.. 2.50 

43. Clock Kscupement, mahogany base and pillar, pendulum, wheel 

with deud-la-nt escapement, dial anil |Miiutcr,.12.00 


44. Knter's Pendulum, mahogany base and pillar, a bracket with agate 

planes for the sup|airt of the |M'iiituhiiu, which consists of a hrass 
rod ami I will, two knife-edged liars, and a weight adjustable with 
fine screw motion.. 

45. Hitter's Pendulum, of more simple mechanism. 

40. Tate's Pendulums, Upon two erosa-formed frames, with two hara, 

each four feet long, are suspended two repelling hnr-mngnets, 
each held hy four cords. U'hen one is set in motion, it soon comes 
to rest by imparting force to the other, thus producing the alter¬ 
nate motion and rest of each pendulum.. . 

47. Cycloid Franc, mahogany liasr and pillar, between which are sus¬ 
pended two halls hy silk cords. At whatever distances the balls 


are released, they will meet on the eeniral line.5.00 

4K. Cycloid Frame, with curves ami halls similar to No. 47, fitted to 

attach to the pillar of No. 91,'.... .3.00 

2 











U K A V I T A 11O N . 


n 


Brachystoehrone, mahogany fount' supporting three inclined ways, 
straight, circular, will cycloidal; over their upper emit it* a holder 
for three halls, which are let fall at the same instant by withdraw¬ 
ing a slider; a movable box to receive the halls, which arrive by 
the cycloid the first, and by the are, ami straight line, together. 
A hall set free at any |>oint on the cycloid will reach the bottom 

in the same interval of time, .. •••••• 

Atwood's Machine, Uitchic'*Automatic Action; turnedmahogany 
pillar with Itaac, levelling screws, graduated ro*l, aud sibling plat¬ 
forms. The large pulley is sup|Mirtcil upon steel pivot* ami deli¬ 
cately finished Itcarings; balanced weights of brass, aud weights 
for impulse; *ts-und* pcudohim. At the instant of pussittg the 
perpendicular, a pin in the extension of the rod altove the centre 
strikes a detent, releasin'; the drop-table without striking the hell; 
but at each return of the pendulum to the centre of oscillation, 
the Im- 11 is struck, marking the seconds of time during the cx|>cri- 

■ncut with the greatest precision, ... 

Atwood's Machine, Uitchic'* Improved Automatic Action; heavy 
metal base with levelling screws, polished mahogany pillar, grad¬ 
uated rial, ami slidiug platforms of brass; large pulley ou steel 
pivots delicately lini-hed ami balanced; seconds |H*u*lulum, with 
automath* drop-talde which falls on the instant that the pendulum 
reaches the perpendicular without striking the hell, hut marks the 
subsequent seconds with precision; balance ami impulse weights 
of brass. The machine is finely finished, ami every law can he 
illustrated as perfectly and, easily as with the most elaborate 

machine...* * * * 

Atwood's Machine, similar to No. .12, substituting a polished black- 

walnut pillar, .. 

Atwood's Machine, similar to No..12, without the pillar, fitted with 
bracket* for attachment to a permanent pillar, or the wall of the 
room; au adjustable graduated rod for the sliding platforms. Iho 
fixture* arc simply two small brass plates for the wall, by which 
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the movable bracket* are sustained, and a small step fur the rod. 
This arrangement is very eonveuient, ami dispenses with the *|«acc 

required for the machine, .. 

Atwood's Machine, similar to No. .11, lilted with rleclro-mnjfnetic 
action, the rireuil hoiiqr made by a |»>in1 n|»m the pendttllim*rod 

passing through a drop of mercury; additional price,. 

Friction Hollers to either form of Atwood’s Machine, with ({lass 
cover over the pulley; additional. 
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SI KC II A N ICS. 



Centrifugal I'otCf 


L < 4 . 


60 . Whirling King ; an clastic hm«« ring, twelve inchesindiameter, with 

spool anil eurd; supported on a heavy japanned iron base, and 
linm n*t, . . * * ... * 3.00 

61. Whirling .Machine, mahogany frame, steel spindle, with brass 

gcaml wheels j eight illu-tratioiis, consisting of a double elastic 
bran rillK, globe, oblate and prolate spheroids, double cone, brass 
rim:, ling of ehain, and glass glol>c for liquids, ... 11,00 


So. ft.*. 

62. Whirling Table, mahogany hose, iron driving-pulley, steel spindle 

supported in a brass frame with screw fittings for revolving. 

1st. A brass frame with win*, upon which ate placed — 

(it) Two brass balls connected by a tube; 

(A) Two of unequal mass, connected by a rubber eonl. 

2d. A glass open globe for liquids, 

3d. A double rlastie bniss ring, twelve inches in diameter, .... 2S.00 

63. Whirling Table, base of inm, handsomely japanned, giving great 

steadiness anti firmness, with geared wheels and attachments, same 
us in No. 62, .JMO 


No. ft). 


No. At. 
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CENTRIFUGAL FORCE. 





V 


- 


fit. Whirling Tnble. polished mahoganytable ami frame, a steel -|>iinll«- 
mi bras* bearing*, wilh accurate tatw fitting- ami japanned iron 
driving-pulley. A t/nrernor i« attached in such nuumer that in a 
Mnr< of c\jH'riments Ihr same velocity (or that of two or three 
time* grcnlci or |r«) can lie oUtaineil with rertaiiitv, ami the laws 
of centrifugal force illustrated. To the spindle an attnelird the 
following illustrations: — 

1st. A brass frame, U|n>ii whieh is stretched a wire, upon which arc 
placed — 

(n) Two equal bra" India connected by a tithes 
(6) Two of unequal *i*e connected by a rublier coni. 

2d. A frame of bra**, with incliurd glass tube*, for liquid* of differ¬ 
ent specific gravity. 

3d. A double rla-tic brass ring, twelve ineliea in diameter, upon a 
spindle. 

1th. A circular table, with a hall which is secured hv a cord and swivel 
to its centiv. 

Ath. Apparatus for determining centrifugal force, t’pou a wire, 
stretched on a brass frame, i- placed a heavy brass lull; a cord at¬ 
tached to it passe- under ami over pulleys to a weight, which is 
placed in the line of the centre of motion, guided by two brass 
pillars; the weight is in several sections, so that a greater or less 
amount may be applied. The tail may lie placed at pleasure at 
different distances from the centre of motion, ami the comparative 
force measured by the amount of weight raised, ....... 70.00 


Not*. To the spindle of either of the Whirling Tablet ran tie attached oilier 
apparatus requiring rapid revolution. 
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(K Platena** Vppnriitnv >> .'In** jrlntte ten inrhe- in diameter, with 
lira— eap, -haft, and iii«r, I Hrection- for ea-ih operatin'.* it will 

lw -cut, . ♦ . «........... H.im 

59. Gyroscope, hra— wheel two ami a half iiielie- in diameter, mounts I 

tm |iivtit and «tand.. ...... It.00 

TO. Gyroscope, three-inch hra— whwl, accurately l»wlniiced with gimluil 

for the centre, bar uud sliding-weight, pivot an I -land, .... 5.00 


71. (tyrtwropn, lira** wheel four inches in iliium tit, accurately I«;tl.i im «I. 

mounted mi u lmi« gituhal ring, with hook ami weight, mahogany 
<tin<l,...12,110 

72. Gyroncope, with hulance-fVainc, Oiihhl* of No, 71 nmi|i|i tr f u ilh nt|« 

tlition of a heavy ha-e |M*de«ia] ami «leel-pindli*, tin whieli revolve?* 
a -tout Iwr, with a heavy iron hall hahtneing tin- gym«»cM|ic, a pil- 
h»r ami globe. The Bp|Kiratu* Unut il'ulh ilhi-tmte- the parallel - 
hm of tlir CMtll't nxh f ami (w ith a -mall weight atlai'hel to the 
ring) the l 9 rrrrgsion of thr Equ»Hojrr* t ..|X.OO 

73. Gyroscope, a heavy lira— wheel eight inches in diameter, «tcel shaft 

ami tlouhle gimhal rings, mounted upon n mahogany taiw ami 
frame, with pillar*; finely finished.. |.*>.0<) 

74. Driving Pulley ami Frame; consist- of n policy twenty inche* in 

diameter ami frame for the support t»f the I JyrtHcope Nti. 72, w ith 
it* gimhal me.' mi that it- -haft re-t- upon the periphery of tlie 
pulley, hy which a rapid motion tail Ik* given it, ...... 20.00 
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HIMIM.K MACII INKS. 


¥ 



SO. Simple I,ever. with fulcrum of mahogany, ..1.00 

HI. Compound I.evera, mahogany ba*c, pillar* and levers.3.7S 

Hi. I.ever. Balance and Steelyard, brass pillar and mahogany beam, 

and hook* for weight*, ... 6.30 

S3. I.ever. Bnlanee and Steelyard, bra** beam eighteen inrhea long, 

mounted on tuetal stand and bra*» pillar, ..7.00 


r 


84. Inclined Plane and <'ar; mahogany plane, with lived pillar*; wheel* 

ami pulley* of brass,.3.00 

S3. Inclined Plane and Car; mahogany ba*e and movable plane, with 

are and binding screw...0.00 



80 Screw, mounted in mahogany frame, ..3.00 

87. Screw, mounted in strong iron frame, metal screw, carefully cut, 

three quarter* of an inch in diameter,.. 4.00 

88. llunter’a Screw; double screw of brass, in strong brass frame, . . 8.00 
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Non. VI. W. 

SO. Wrdec of mahogany, in Iwo section*.'C|iarnh|c.I.M 

90. Illustration ol (hr W edge. mahogany frame, lira** wedge with 

rollers; the upper bar and roller an- bain need. I'ut on /mgr II. . lfi.00 

91. Illustration of Pulleys, base of iron handsomely japanned, pillar 

of mahogany, with ww amt bra** mil lo hold tin' oippirU for 
the system*. The pulley' arc of lira", strung with «ilk ennl, and 
balanced, nml inrlude: 

1st. Fixed Pulley; power mid weight i<i|tinl. 

2d. Fixerl ami Movable Pulley *; power and weight n* I to 2. 

3d. I hut'ile Fieri! amI Mnea’<le Pulleys ; |»iwor and weight as I to 4. 

4th. H'Wcwi 4et>\ with four diameters, and eonls. 
fith. Capstan and l.erers 

With the single pulleys the System of Three Single Pulley* ran lie 
made, for which hooks arc plural on the liar, and cord* are fitted 
and sent with the set, ... ltt.00 

92. Illustration of Pulleys, polished mahogany base ami pillar, with 

supports for the System* of PuVeys anil Wheel and Axle. The 
pulleys are of large size, with improved straps; on the double one* 
the wheels are separated hvpartitions; alt are balanced and strung 
with silk cords, ami include: 

1st. Fixed Pulley, power and weight espial. 

2d. Fixed and Movable Pulleys; power and weight as 1 to2. 

3d. Double Fixed and Movable Pulleys ; power and weight its I to 3. 

4th. System of Four Single Pulleys. 

Sth. Wheel and Axle, with four diameters, and cords. 

fith. Capstan ami levers. The apparatus is finely finished, . . . 30.00 

Motk- To avnltl ditpUeales. »» weights are lorludeil in any of the Met* of 
Pulleys, Hears, nr Levers. See .Vi>». 06 and W. 


IL= 
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No. m. 

!KI. Illustration of Pulleys*. polished mahogany flume, thirty-six 
im-hc. lonff ami thirty inches high; four systems of pulleys, of 
l«»rjr«- »ixc, wills improved strap*, asnl division* between the sheaves; 
•ilk coni', und luslaneeil; including: 

1st. Fixed Pulley, a ml coni; power nml weight espial. 

2sl. Fixrd and ilmnhle Pulleys ; power and weight a« 1 to 2. 

3*1. Double Fixed and Morablr Pulleys ; power anil weight as 1 to 4. 

4th. System of Four Sinyle Pulleys; |»owcr anil weight as 1 to 2, 
4, or 8. 

fith. Wheel and Axle, with four diameters, nml cord*. 


fills. Capstan and l.rters, , ... 25.00 

94. While’s* Pulley. The np|K-r block ha* a pulley with three grooves, 
the diameter* of which an- relatively as 2. 4. anil 0; the movable 
block pulley lias three grooves, diameter* as I, 3, ami 5. Finely 
finished, of brass, with silk eonls, ........... fi.25 


86. Differential Pulleys; consist* of a fixed block, and pulley with two 


grooves, the diameters relatively n« f* to 10; a movable pulley, 
with one sheave, nml an endless chain of bns«». The peculiarity 
of this arrangement is, that while the weight may Ik- rai»ul *ir 
lowen-d by the chain, it will remain wherever left, and cannot la¬ 
rva dotrn by the weight, ....6.21 

90. Set of Wrights, of brass, from one to thirty-two ounces, duplicates 

of one ami four ounce*,...5.00 

97. Set of It eights, of iron, japanned, one to thirty-two ounces, dupli¬ 
cate of one and four ounces, ..2.50 

3 
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No. IH. 


1*8. Illustration of Gear* nml Bella, eon«i«t* of n mahogany h«*e 
mill pillar* *iipporting a «loiihtr metal bar, liv wIih Ii tin* fraiiMH 
of tin* system* of wlii'rU MV hchl, allowing them to In* pluivil at 
nil (lintantTN nml |M>*iti«in*. 

Three rticlnl frame* with *i rcw pivot*, hoMiuy •ltn , l axles, upon 
wliirli the ^I'nnil wliirh nr |nil|i'y« at*** iii n«ti , , r < > il a* «lc*iml. 

Six bra** wliivU, with ?J, I''* 18. .'W», ‘.M, mnl 1- teeth, nml 

three itroovnl pulley* of three, two, ami two iudm* diameter, 
nil of which hnvc hub* wit It himling ^’ivwrs ami ran hr arranged 
in n great variety of comhinntion*. 

A frame, with geared wheel of seventy-two teeth, nml pulley foe 
weight, ami an cmlk*N» *ercw, whirl* engage* in the year, with 
pulley for power. 

A heavy balmier-wh«*el, grooved for lH*lt, with erank ami Irraillr, 
nml a frame (not shown in rut), with pulley to In* ronneete«l hv 
I open or ci*o**-bclt, with mund belt. 

All the frame* have square shoulder* to tit the *pn«*c between the 

plate* of the i»p|H-r lair, ami bni** screw nuts, . ...... *10.011 

90. Parallelogram of Force**; a light, graduated frame, with hinged 
joint*, Uhl «t rating flu* composition and resolution of foiees, with 
pulley* to nttaeh to the fru'Tte of No. 9$ or to the hlarkhoanl, . 8.50 

100. Richie'* Testing Machine, for testiug hancl-imn, wire, nml other 
material*, liy tensile, transverse, and crushing |»ower, with the 
pro|H*r tool* for the various *irniu*. The power i* ilcrivod from 
nu ingenious ratchet, wliirli ran lie workeil either way. The 
ln am i* graduated from one pound up, ami ha* a slitting poise, 
capacity loTMi Rm. Thi' Machine i* udmirably fitted for tin lee- 
ture-nioiii, ami demonstrate* practically to the studcut the 
strength of material* ami al*o their ladiavinr while iintler 
•traiu. l ull description will Ik* scut ou application, • • • • 100.00 
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M K A S I UK M K X T. 


1 *» 


\u. III.. 


KKt. Model ol Vernier; tnuhuncd end ol halt a meter in length, of 

line wood, with *lidint vernier, .. 

|(tl. Model of Vernier; are of eitvle of one meter in diameter; trud- 

uated no* and vernier. ... .. 

!0V. Ciithetoineter; heavy tai|M»l Iw-c. lira*. pillar onr meter long; 

slidint l>ar, with tine *ercw adjienimiit anil tcle*ro|ie; fur verti¬ 
cal tin a-iirement- tif ohjeet* with treat neenraey,. 


:t.on 


s.ta* 



The Trii-tee* of the .\MEKICAX M ETKt' llritr.Al* have r*tahli*hcd with u* a 
DreoMTOttv of their Iippnrutii-, which we fnmi*h at their lowe«t priee*. We 
will aend on applieation their complete catalogue tree. 

IIM .Metric Churl, on roller, in color*, varnWhcd; paper, 1.00; elolh, . 1. 

107 Meter, rod of wood, with metal tip-, graduated, with incite* on tide, 

|(K Meter, fourfold w*ith hinge*, in Imxwnod, 40cent*: extra hmad, tin'll 

joint. Al 

ini*. School Meter, four fare*, allowing meter, deeimeter, centimeter, 

and millimeter,.(10 

110. Idler lllnek Diverlol and graduated liter block, of pnlUhed ma¬ 

hogany, one decimeter etilte, weight one kilogram, aeparnltle 
into one tram, ten tram*, one hundred tram*, or in liter, deei- 
liter, eentiliter, ami milliliter Mnek*, tradnnfe I in millimeter*; 
eiteh piece ndjintcd to apeeille gravity of water,.-J 00 

111. I.iter f'nae, *top-cock, tlna* faee, graduated for specific trinity, in 

tin, 1.75; in poli*hcd copper, lacquered,.a..*>0 

II? Double I.iter to eentiliter; of polhdied cupper; eitht pi»s‘i’-, , , 2.40 

IK1 Deknliter to deciliter; market form, of tvood; *even piece*, , , I ts 

"f Urn** Weight*, kilogram to tram; Id piece*, ....... t ;tl 

II" Fnirhnnk*' llnlunee, gram to two kilogram*.4.40 

I Iti. Steel Tope in niekel ea*e, lfiO eentimeler*; automatic spring, 1.50; 

with iurbe* on one aide, ..1.75 
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M I. \ s I IS V. M K X I'. 


I IT. Hnlnncc; l«a-e iut<l painted imn column, hra«* Iran, won inches 

Inn/, n jth |<nn- it nil how*, .. 13.00 

I Is. llnlnnce; lira** million. l«rn*« lietiru nine itiehe* long, lira-* |«nn« nml 

elm in*; mounted on wooden ho\, with drawer,.IH.flO 

III). Set ol Weight*. Bvninlu|Mii., in ne*t* from one pound to half un 

(Hiim', in lira**.. 2.on 

13n. Nc*t of W eight*. in mahogany lx>x lineil with velvet, nf Inn**, Ur- 

•liiereil. one on nee to one i|imrter groin tmv.'$..‘ 11 ) 

121, Set ol Weight*. similar to 120, four on nee to one i|iiarter grain 

troy.... Ii.n0 

122. Set of Weight*, with Imx, 2(1 gram* In I centigram.2 tut 

12*1 • Set of Weight*, velvet-lineil box, 2n gram* to I eg. (Decker"*), . 3.10 


Hrrkrr'« llnlnnrr*. 

124. Analyticnl flnlnnee. for a charge ii|> to one hinnlreil gram* in 
each pan, in Freitch poll*heil glu*- rase. Front -tiding frame 
toilnterpoised, all Is-aring- *1 eel, *en*ili]e to one ipinrter milli¬ 
gram, with it* full charge, with inrc-t for |iuii*, ..4.Y0O 

12 V Analytical Itiilnnee, for a charge up to one hundred grain* in 
carh pan; in fine French polished glu«* cn*c, front Milling frame 
eonnterpoi*nl. All hearing* agate plane*, with new improved 
nmingeinent* for mrcsl of pan* anil Ih'iuii ; *en»iblc to one- 
twentieth inilligrani with it* full eliarge. Provided with appa¬ 
ratus for *pccific gravity. Killer ami weighing' till*-* Ileum 
divided in one-half part* of milligram*. Pan* two and three- 
eighth* iuehc* diameter.. *0.00 


Trorranrt'i nolance*. 

120. Analytical Ilnlitnee, in Frcnrh poli*hcd mahogany ra«e, with 
eountcrpoi*ed -tiding door*; rapacity two thousand grain*, sen¬ 
sible to one-lmndreilth grain. Steel hearing*, movable three* 

and-one-half-itieh pan*, ten-ineh heani.40.00 

127. Analytical Itiilnnee, similar to Xo. 120, with nttaeliment* for rider 

and pan nnv*l*. Hi'inn grailmiti'd to one tnilligrntn, .... 30.00 
12S. Analytical llalanee. in fine |mli*lie«l gla*« ea*e. Iteam divided in 
one-half milligram*, *en«ilde to one-tenth milligram, capacity 
one lititialreil grain* in carh pan; heam ten inelie*; pan*, two 
and tlirec ipiarter* inches. All bearings agate, ..NG.00 


Wright* of Precision 

In fine velvet-lined polished block with rover; the weight* lacquered anil 
adjusted with greatest ran- and precision. Tlic smaller weight* in platinum 
and aluminium. 

120. Set of Weights, velvet-lined ho*, 1 gm. to t tng. (Keeker's), . . 3.00 

130. Set of Weights, velvet-lined hot, .V0 gm*. to I eg. '• ... 4.20 

131. Set of Weights, velvet-lined hox, 100 gin*, to 1 eg. “ ... A 20 

132. Set of Weights, velvet-lined bo\, 100 gm*. to 1 mg. “ ... 10.00 

133. Set of Weights, in grain*, of proportionate weight, at -ame price*. 
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HYDRODYNAMICS. 



■equilibrium of iil« 



No. I». 



136. Equilibrium Tubes; a «i of four forma, eonucetod l>y u luhr 

within tin’ mahogany hnsc, ..3.00 

137. Equilibrium Tube*; n »ot of six forms, mahogany ha«e, , . . 3.73 
|:K Equilibrium Tubes; u set of six forma, with l>m*» r»|r. iiml arrow 

connections to a UiIm- within the mahogany base, ..... 4.30 

13SI. Equilibrium Tube*. a art of >ix forma with bra-s caps, connected 

by screws to n liras* lube, mounted on liia« fort,.8.00 

llll. Equilibrium Appitriitu*. for liquids of ditfcrcutdensities; lualio”* 

liny fruiur, gia*a lubr» with graduated scale,.. 7.30 

111. Equilibrium Appiirntu*, mounted on nirtul support.3.00 



No. Ht 



No 13. 


142. llnldnts Appnratu*, mahogany fhune, bent tube for merrnrv, 

Inw luise with itO|Kork, glass funnel ami tubes with bras* 
rap*, adjustable indicator for the water-level,.18.00 

143. Illustration ol Buoyancy ; glass vase upon a brass annul, lira** 

tulw ami stop-cock, glass tube and tumbler, and wooden hall. 

Partly fill the vase and mark the level by the slider on the nils’, 
put in the hall and draw ofT the water tlowu to the original level. 

Th weight of the water will equal that of the ludl.7.40 










II V l> HOST A TICS. 



No. nr. 


No. III. 


14-1. Mitaaon’a AppnratU**; n ula— jnr with lira— rap. n> which on* 
screwed the irla«» vtwln of ililfrrviil fortn»; a cylinder extends 
below ihr rap, it* lower edjtc i* (-round to lit n lira** plate, whirli 
i* attarlinl l*y a ror*l to a halanee; an indieutor, toomilril on n 

stand, with adjustable index fur the water-level,.ld-BO 

1)3. Upward Pressure of l.iquid*; a jfla*!* rylimler, ttlnl heavy lira** 

plate ponii.l to lit the «'yliutler, with hook ami ronl.£00 

146- Upward and Down ward Pressure of l.iipiid-, similar to No. 145, 

with the eylilider ronlraeled at one eml to hold a 1 1 p1 1 1 wooiletl 
globe, whirl* is liehl tlowu by pressure of the water above, . . 2.50 

147- Archimedes' Principle; a lira— rylimlrieal nip, with hail and 

hook; u *oli<! rylitnler of bran evnctly fitting the rnp, . . . 2.75 



So. I.V* 



N'o. Il». 



No IM. 


148. Balloon nnd Car. glass jar eighteen incite* high..100 

149. t’nrtesinn Devil, in glass jar, amt rubber cover, .1-50 

150. Hydro npler, for liquid* lighter than water, ........ 1.25 

151. Hydrometer, for liquid* heavier than water,.1.25 

153. Uni ver*al 11 ydromrtr r, of large size, with the zero in the tniddlc 

of llte wale, adapted for all liquid*.2.25 
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V* 


.A. 


16s. Hydraulic Prc*«», -tmm: frame of itoli-hcd clicny-wcakd, bra** 
cylinder four inrhi> in diameter, fon*c-piinipof lim**, three qutir* 
ter* of an inch in iliaiuetcr, bra*- conucetiiijf-tulic, *tin>-cook, 
and water-pan. The jwwit of the preM i* *hown by the brtNil,- 
iii^ of Imi>, or can Ih» c«iimated hv n lever (with -nimble ful¬ 
crum mm' iired to a wall or pillar) and weiybt.. 




y i | 


169. Hydraulic Pre**, improved form, lianit*nmely mounted on a strong 

iron frame, with bra** pillars, cylinder, force-pi imp, and *to|>- 
cock; a movable attachment, to allow the jxiwcr of the prw* 
by breaking bar* of cast iron and wood, A watcr-oi*»teru i* 
contained in the iron base,..40.00 

Noth Ha n«* of lunl *al «»r *|*rrm «»ll IiiMchiI ««f witter I* prrft’rnMe 

170. Oerated'a Appnrntu* for the minpre**ion of liipiid*; a *tmnif 

cylinder of ifla**, wu!» hen** nip* and witw, for mnipre*Mioii, 
irla** bulb and ml**, mounted on a *cale and •'radmiO'd. The 
instrument fa very »ub»tautiallv made,.. 23.00 


(C) Jeff Behary 2019 


25 







I ill)'rill ll ten I Fountain : a glass vase siip|>or1cd on n nla« tuhidar 

|>illar, willi side-jets and walcr-cistcms. 

Archimedes’ Pump, cittern, ami cylinder Incite inches Inna, of 

japanned tin, with screw of block-tin, . .. 

Fountain Siphon, gla»s llutk, bra«- cap, ttitli inl» uni interior 
jet, lung cxit-tulic. .. 


174. I.initis-Pump: a strong glass cylinder, with hints mountings; the 

valves are placed so as to show their action dearly, . . . . 

175. Force-I’ump; glass cylinder ami air-elmnihcr, brass mountings, 

slop-i-ock, hose, and jet, ... 

176. Force-Pump, similar to No. 17.5, with brass cylinder, . . . . . 

177. Lifting and Force-Pumps, Nos. 174 and 176; mounted on nia- 

tiojjany litlile, with ja|uuncd water-cistern, complete. 

I' s - Lining and Force-Pumps, with Xus. 174 ami 175, mounted on a 
mahog»ny*tahlr with japanned water-cistern, complete, . . . 
17». Centrifugal Pump, metallic tripod, frame, with cisterns below and 
above the revolving tubes, motion given by brass geared wheels, 

height of apparatus twenty inches, .. 

180 . Hydraulic Kam ; a reservoir, mounted upon three Pinal's, a spiral 
tube for the tlow of water, and cistern; spring-valve and alr- 
chamhcr, the lithe from which ends in a jet above the reservoir, 
18|. Hero’s Fountain ; cisterns of tin, neatly japanned, tubes and jet 
t of lirass, height thirty inches. 
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II v UK a i 1.1 •'s. 



No IKL 


No. IM. 


No. t»l. 


1S2. 


Hero'* Fountain, ciulrras of copper, japanned, tube* ami jet of 

bra**, heicht thirty-six inches, ..10.00 

Hero'* Fountain, j>hi** ^loin's, cistern, kwf IiiIm's and cap**of lira**, £>.00 
Spoutinu Fluids Apparatus, Hitrliie** improved form; eylimler 
of lira",* upon a tripod-stand; law cupper va*e with screw oover, 
fitted a- a Miirinttr’x I'me, l>v which the water-level i« effec¬ 
tively constant, with piles arranp'd w tbnl th>' flow may las 
through orifices with thill side*, or through cylindrical or <-onic»l 
tuhe., for Snvart’a e.|it*riiiiciits. A ml rotiiiwts the piles, so 
that all in' any of them may la- opened aud closed at the *iimt 
nioineiit, a horizontal tula', with vcrlleal jets, showintr the Irio 
tion of the tulie on tin-water llowim; thnni^hit; n hin>f eis- 
tern to mi'ile the flow. The apparatus is arranged for the 
laiiutiftil experiment of the total reflertion of ligfht in a liipiiil 
vein. Tlie apparatus i« very |aff<s't and rouiplete, . . . 

Water-AV heels; two large model wheels, repivsontinir the Hrmtt, 
(hrrshot ami iWoaAnt water-wheels, Iiiade of heavy tlu, and 

neatly jii|ianned, ... 

Turbine Water-AVheel, tiuah-l of brass, mounted upon a itiahoir- 

uny siiptM>ii, with cistern* for water ttltnrr auil Inflow, .... ‘io.00 
15 ( 7 . Markers Mill; uinhupiliv ha*c and pillar, with water-cistern, ((la** 

tills"., ami ivvolviuif arms, .... . ..10.30 


in. 


106 . 


1)00 
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21 !•* Kl‘ M A Tirs. 

201. Air Pump . polidicd uiibcijpuiy kw uml pillar, brasscylimU-r,»cvou 

ami a half inches louj; I*v i«u incite* diameter; bra** plate cijjlit 
ami u litilf* inches diameter; the piston U parked in a niuhmi tu 
prevent leakage with slitflit friction, the valve* are acccv*il»le. 

The cup around the piston should he partly lilted with oil to 
prevent leakage ami to lubricate the piston 36.00 

202. Air-Pump, same a* No. 201, %ub*titutinir a po|i«hcd black-walnut 

but end pillar. .... ... 

20*1 Air-Pump, bra-** cylinder, seven and a half by two inches plate 
eijflit ami a half inches polished walnut pillar, mounted on au 
iron base, neatly japanned, M.'ciirinj; Kttil itmlim**, ami form* 

ini; a very acrviecahle ami handsome in*tnimcnt, .32.00 

•JIM. Air-Pump, bti«i rvlimler, eight inches long hy two and a hull* 
inches diameter, Imu** plate twelve inches in dinnteter, poliabod 
mahogany lia*c; finely finished,.. 43-00 



No*. 20S-20K. 

200. Air-Pump, frame of solid mahogany, highly polished, thirty-one 
by nineteen Inches, brass cylinder twelve itirhes long hy four 
inches diameter, brass tubes and stop-cock, heavy brass plate 
twelve inches diameter; the plate is elevated forty-three inches 


from the Hour,.. 136.00 
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206. Air-Pump, of nunc* dimension* and material* a- No. 20ft, with the 

iuib*titntinu of wild hlnrk-waltmt for the frame.I Mi l.oct 

207. Air-I’ump, frame of *olid mahogany. hiirldy polidicd, thirty-three 

lev twenty Ittehe'., hn»«* cylinder twelve inches loin; lev four 
incite* diameter, lira** tula-* ami Stop-cock, heavy hravc plate 
fifteen incite* diameter; the plate i* elevated forty-five incite* 

from the floor, .. H-Vun 

2flS. Air-Pump, -imilar to No. 207, with plate of fifteen incite* diameter, 

with hlaek-walnut frame. 140.00 

209. Air-Pump, frame of .olid mahogany, of elliptical form, highly pol¬ 

ished, hra*s eylinder twelve incite* lonir by four inches in diain- 
cter, bra** plate twelve inches diameter. The plate i« elevated 
forty-two inrhr* from the Hour. Very suh.ianlially mnde and 
finely fini*hcd.1.10.00 

Not*. Kltlier of the ahove pataps, Vie *0| In v, 111 tn‘ made with 

Rllrhi* t /'ttlrNl det/ea, at the aitiltiUinal prtre <<f twenty ill >11 nr* 

210. Siphon (litnge, attac hed to cither of the Air-Pump* No*. 201-204. 

This k'atik'C i* capable of irivino nrriiratc mea*iirement« t . , . 4.00 

211. Siphon (iniige, attached to either of the Air-Pump* No*. 2O.V20B, 

with Mop-cork ami a screw-pint; to un* in it* place,.7.00 

212. Manometer or Barometer (lamp.* attached to No* 20.V200, with 

a screw-plug to u*e in it* place. Till* form of a gauge i* not 
rccommentled, ................. ft.OU 
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No. jir. 


nir above it is forced out through the upper valve; ami air from the receiver 
flow# unohstruetc.lly into the cylinder. The piston strikes the cm! of the lever, 
ami, at the instant of arriving at the top, o|i>«o« the lower valve. The first down- 
waiil motion of the |iistnn-r*«l open, the piston-valve, the air in the interstices 
aUive the piston, whieh is then of normal prvssurc, distributes itself throughout 
the cylinder, hut none ran p«.. the lower valve Imek into the receiver. During 
the descent of tin- piston there is a free passage for the air through it. 

The working parts are very snlistantial, not likely to In- deranged, ami are 
readily accessible. Almost a TorrieeUtan varmint i« obtained; a true mercury 
gauge can Ik- brought to within one fiftieth ol uu inch. The lurom Tubr, vfitli 
the electric discharge, is ti/M with brilliantly stratified li 'lit. 

The rapidity of aetion, the ease of working, ami the very high degree of 
rarefaction obtained by ibis pump, and the comparatively small -pace it occupies, 
render it a very valuable instrument. It ha* been in use ami highly approved 
in many of the prineipal colleges in the country. 

213. Ritchie's Rotary Air-Pump, with Patent Action,solid mahogany 
frame, polished; all the metallic work is brass cvccpt the bal¬ 
ance-wheel; the plate i» fifteen inches ill diameter, with a gnanl- 
eliambrr inelosed in it. |iedcstn1: it i-< levatcd fnrty-thrrc inehes 
nlMivc the floor. Very substantially made anti finely finished, . 250.00 
215. Condenser, hr»«< evlimler eight Inehes long by one ami a rpiatler 

inches in diameter, ..O.SH 

21(1. Condenser, with reversible piston and valves (converting it into an 
exhausting-pump), brass cylinder eight by one and a ipiurtcr 
inches.7..'VO 

217. Trunslerrer, cylinder eight by one and a quarter incites, with brass 

stop-coeks for admitting ami discharging gas, mahogany ha-w¬ 
and pillar, with flanges for the feet,.14-Otl 

218. Transferrer, similar to No. 217, with screw-sockets forliosc, mounted 

on iron base neatly japanned, ............ 12.00 
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22n. Swelled Receiver, two gallon*, with ground flange, . . 

221. Swelled Receiver, lour pillitio. 

222. Swelled Receiver. »i\ gallon*, .. 

223. Open Receiver, with ground flange*, to lw rlowil with No, 

plate of No. 21)2, two gallon*. 

224. Open Receiver, four gallon*, with iirouml flange, . . . 

223. Open Receiver, aix gallon*, “ “ “ ... 



No*. CIA—231. Xo*. 232.233. No*. 234-237. 


22d. Plnin Receiver, one pint, with ground flange. .30 

227. Plnin Receiver, one quart, “ •• " . 

228. Plnin Receiver, two quail*, “ “ “ . 1 

229. Plnin Receiver, one gallon, wilh “ *' .1 

230. Plnin Receiver, two gallon*, •• •* •• .2 

231. Plnin Receiver, four gallon*,.• 

232. Tiibnlnted Receiver, two quart*, with gla** »tnppcr, .... 1 

233. Tubulated Receiver, one gallon, •• “ “ .... 1 

231. Tall Receiver. IS inrlie* high, 4 inclir* diameter, . 2 

233. Tail Receiver. 22 inches high, 4»; Inclie* diameter.3 

230. Gln«* Jar. for No. 234 . I 

237. Gin** Jar, for No. 233, ................ 2 

I 
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Nos. 3W-W1. 


No*. a*jo—as - .*. 


210. Capped Receiver, with lira.** screw-cap, lo receive the Sliding Hod, 

ir., or closed with the Screw-Plug, ouc quart,.. . 1.80 

211. Cupped Receiver, two quart*.1.75 

212. Capped Receiver, one gnllon.2.25 

213. Capped Receiver, >i\ quarts . 3.00 

211. Capped Receiver, two gallons. 3.80 

218. Capped Receiver, three gallon*.1.50 

Non. The rappel Rcerirer It the must convenient an<l peuerally 11,.fill tuna. 

280. Cylindrical Receiver; open top, with t»oth flange* ground, to la 
closed hy the bras* plate of the f ’pietird-Prruurt Ap/mratut, Xo. 

292, or liv Xo. 250; two quart*...1.00 

251. Cylindrical Receirer, one gallon, ..1.80 

252. Cylindrical Receiver, two gallon*,.2.25 

253. Hand Gin** or Bladder Glass, both flange* ground, . ..... 1.00 




251. Class Jar. for one-gallon Rrceirrr . 

255. Glass Jar. for.two-gnllon Receiver . 

286. Brass Plate, four inches diameter with ground surface, forelosing 
the Open Recrii-rrt with screw for Sliding Hod, Jte. 

257. Condensing Chamber, of heavy copper, six inches in diameter; 

with dome and side sockets, stop-cock, and interior tube,. . . 

258. Condensing Chamber, of gloss, brass cap with opening two 

inches in diameter, screw-cap and wrench; capable of resisting 

three pressures of atmosphere; capacity, two quarts. 

A 
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t* N F. r M A TI c s. 


LLIi 


No Z75—.‘M. 


No No. •.'To, 


27.'i. Freezing \ppnriitu*, reeeiver *ix luetic* ill diameter, |nm for arid, 

water-cup ami -n|»| •• >i ling-frame,. 

•J7'i Freezing Appitrutu*, nrtivtr eight imhc- in diameter, pun for 
nri<|, water-cup anil »iip|*>rting-frmme, . . . ....... 

277 Ilncehu* lllustrnlioii, glaoi jar*, with lu-un ni|n and lube, . . 

27H. Mercury Tunnel and Cup, u*cd with the ltnnrf-i;lai< . 

279. Ilrii-s Flute uml Wood Cylinder, showing tlir porosity of wood 
fitted lo »t with tin? //.i d-Glass or Cylindrical Iteceiccr, . . 


2SI. Pountnin in Viieno. improved heavy irlrw la'll, twenty inrhe* 

high; with brum stop-cock, and jet ami -land.5.00 

2s|, Foiintnin in Viieuo, Mime an Xu. Ml, thirty iuebca,.6.S0 

282. Treble (•lobe, or l.iipiid Tniiwfcrrcr, twelve inelu- high, with brn« 

eap and tube j used limler a reeciver,.3.50 

2S3. Holt-IIend, thirty inehen king, with eap, stop-cock, and tube, to u« 

with a Ca/tpctl Receirer uni! Jnr, ..3.50 

2H4. Bolt-Head, thirty im-lica lone, with bra** plate, lilted tonne with an 

Open Reeeirrr, ...2-o0 
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M A T I V S . 


/In 


m * 


No. >0. 


•JST. Weight mid Buoyancy of Air. four-inch liras* globe, with irtop- 
cork aii'I hook; « very sonsitiec steel balauec, with hra«* support 
Hint mahogany stand; a tsiv of centigram weights, anil coun¬ 
terpoise weight, and M-alc-paiK,.. 9.00 

•JS.S. Weight and Buoyancy «*l Air, similar to No. 2*7, with glass 

globe,.. . « • i , .. H.00 

j®. Hnlaurc and t.lobc for weighing air; bras* brain fourteen inches 
long, with steel knife-edges, brass stand, pans fitted for tpn-i/ic 
f?rari/y t six-inch |iolixhcd linns glolic, w ith stop-cock and lunik, 16.75 
290. (llobe, of polished brass, -ix inches diameter, with stop-cock and 

..C.50 




291. Upward Pressure Apparatus, tripod stand thirty inches high, 

glass cylinder nine inches in length by three inches diameter, 
with strap for weight, .... 

292. Upward Proature Apparatus, tripod stand with brass legs, cylin¬ 

der nine by three inches, brass plate and strap for weight, . . 

293. Upward Pressure Apparatus, glass hell with brass cap and India 

ruhticr Iuig, tri|s>d stand ami strap for weight. 

294. Iron Weight for Upward J’reuure.ippariUut, forty pounds, . . 


(C) Jeff Behary 2019 








(C) Jeff Behary 2019 











34 


l*N K I M A TICS. 



No. SKI. No. 321. No. 320. 


316. Mnriotte's I.nw Apparatus, an upright support of maimi'anv, forty- 
six inches liijfli, neatly finished, to which is attached :t hent cla— 
tuhe, tin- shorter lininrh with n closed end, ami the louder one 
furnished with a funnel; a (.'niduated scale is attached to each 
of the tulles, ... 9.00 

31*. Mariotte's l.mv Apparatus, similar to No. 316, with au adjustable 

sente to the Innit tube,.. 10.50 

318. Mnriotte's I.nw Apparatus, support similar to No. 316; the tubes 

have brass raps which screw into a brass eonnectingf tube, stop¬ 
cock, ami cistern to receive mercury; an additional tube of 
thirty-three inches is attached by screw coupling's.15.00 

319. .Mnriotte's l,nw Apparatus, similar to No. 318. with all the metal 

(Bills made of iron, ... 20.00 

320. Mnriotte’s l.uw Apparatus, a tall mercury cistern ol min, on a 

pedestal neatly japanned, with closed p'aduated tills-, .... 6.00 

321. Mnriotte's l.uw Apparatus, for pressures of less than one atmos¬ 

phere; a tall mercury cistern of iron, supported u|iou an iron 
tripod frame, with closed pniditnieil tilin'.8.00 
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I.rnther Collnrs, for stop-cocks; uiortnl, per hutulrcd, 
Oil, prepared to use with Instruments, 23 cents, ami . . 

Stop-Cock, large screw.. 

Stop-Cock, small screw, one ami om- half inch, . . . 

Iron Stop-Cocks, to use with mercury, .. 

Coupler, large interior screw*. 

Coupler, largo exterior, small interior screws, .... 

Coupler, large ami small interior screws,. 

Coupler, large exterior screws,. 

Guard-Plug, for puuip-plate. 

Screw Plug, for closing brass caps, Ac. 
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HEAT. 


Nourcti of Heat. 



No. 30. No. .KS5. No. :M|». No. .TJ*. 


N'o. JO. No. .KS5. No. :M|». No. .TJ*. 

360. Alrohnl l.iimp, of rnpper, with five winks.1,50 

381. Spirit I.hiii p, of glass, with ground rap sitol large wirk,.73 

302. Berzelius’ l.iimp, of Iuti... with nick*tiitition, on a stand, ami inin 

rhimnry. 4M 

383. Rvimen'l Burner, single tnhr, on stand,.i.oo 

301. Bunsen'* Burner, wintrl<* Inhe, on stand, with adjustable inlet, . . 1.25 

385. Bsiwea't Burner, with three tubes, on stand.2210 

386. Bunsen's Burner, with three tubes and rap, to proihiee a elrruhtr 

flame of great healing power..3,50 


307. Tripod, for Bunsen's hunter, to rest on the top r>f the tul«>, to sup- 


|*ort an evaporating-dish, ,tr.25 

308. Star Support ami ehiinnev, to rest on a Bunsen's burner,.50 

380. Bunsen's Blast .1 et, of Freneh form, on stand, with a universal 

joint ami stop-mirk. IIJIO 

370. Oxy-llydrogen Jet. for deflagration, with time-holder and stop. 

eorks, mountisl on stand, ... 1.3210 

371. Oxy-llyilrogen Jet, similar to No. 370, with gallows-STrew eon* 

■■returns, without stop-eoeks, .13.00 

372. Aphlogistie l.iimp. with plnttnum roil.1.50 

373. Ty tidal's Apparatus, for boiling water bv heat of frietion, rylin- 

tier of eo|i)>er, with an interior elused tithe to redure the volume 
of water, insulated Ity vulcanite'; fitted to attaeh to the Whirl mt; 

Tahir, N'o. M3. 5.00 

374. Fire Syringe, bias* rylimlcr and piston, and box of tinder, . . , 2.00 

375. Blowpipe, of brass, . 25 

376. Blowpipe, of brass, with bulb,. .50 

« 
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HEAT. 39 



Xo. M. Xo. K. 


.1X4. Maxi mum Dtniity nf Wnler. A gins* jar and reservoir, similar 
In No. with two thermometers attached in a «ralc; Ilir hull) 
of one i« lu-nr lIn- nurbn-, wtiill• tin- IhiIIi of the other extend* 

down to near the liottnm of the Jar,.fi.SO 

3X.i. Joule 'a Apparatus, t» show the contraction of India nihher by 
heat. A stand and pilliir, with short iron tula* enclosing the 

ruhber tube, w itb »|>iral spring and index,.15.00 

3X6. Compensated Pendulum, known a* thegridiron pendulum. Five 

Hid* of law** and iron, with ninho'.'any ha*.- and pillar, . . . 12.60 
38*. llocrr>' A pparat u* for the rnnihtiafinn ,,| ;l j r in hydrogen. A gin-s 
cylinder on *tand, with inlet and outlet pi|»e* for hydrogen, and 
pipe and jet for air, sliding n,d and platimnn eoil; the jet of air 
ran he lighted and burned ill it* alaiaipinr of hydrogen, . . 6.00 


Thermometer*. 

3X8. Air Thermometer. i'Imi bulb and tuiie, .. ,A0 

389. Aleohol Thermometer, aeale to —l.W Fahrenheit, ... . 2.00 

390. Thermometer*; japanned tin ease, eight inches long, .To; ten 

inelie*. Ij00; twelve inelie*.. 1.2A 


301. Thermometer*; bra** case, superior ipialitv, Fahrenheit's acute; 

eight inehc* lung, 1.00 ; ten inelie*. 1.25; twelve incite*, . . . 1.40 

392. Thermometer*; hni" ease, Centigrade scale; eight inches long, 

I All); ten inelie*. 1,'J.T; twelve inelie*.1.40 

39!i. Compnrntivc Thermometer*, with the tim e scale* —t 'entigmile, 

Fahrenheit, and Itennmiir, twelve inelie- long,.2.A0 

394. Thermometer; bras* urate, with hinge, graduated to 800*, . . . 4..V) 

30. Thermometer, graduated on the tube; Falireiibeil.3.50 

396. Thermometer, gniduated on the tube; Centigrade, . ..... 3.50 
;*97. Thermometer, ene|o*ed ill a glass tube, foi liipiids, ten inelie*,. . 1.25 

.'tO*. I.eslie * I litfere-ntial Thermometer, on *tnnil, with wale.4.00 

.'ttlO. Leslie’* Iliflvrenlial Thermometer, mahogany stand, with scale* on 

ImiiIi arm*. See Fig. 424 . 4.75 

400 3latthir**cn'* Therino*eope or I litVen-nliu] Thernioiiieter, ar- 
rangi-il lor the iiniuersion of the bulli* in liipiid*. on a mahogany 
stand, with ueaie. This instrument indicate* the diflen-nce ol 
teiii|>rratiirc In-tween the bulb*. hut docs not measure the nuiount. 10.00 

Nora. For IMf-ltntlaliiriag 3hnnnuairtm, tu., »ee Mrtrorology. 
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40S. Therm o-Mnltiplicr, Molloni'*. Twenty pairs of antimony and 
bismuth Inn-', mounti'<l in n brass raw on an elevating stand, 
with conical reflector* (nv Elertririty, No. bits!). 

40*>. Thermo Mtiltiplicr. similar to No. 40ft, with forty-nine pair*. 

■107. Melloni's (Irand Thermo-Klee trie Apparatus, for the *tu«ly 
of the diatliennal properties of Inalies their emissive and ale 
.sorbent |>nwer, polarization ami reflection of heat, :■ ■><I also the 
apparatus designed hy Tyndall. I : |«»n a inubogaiiv haw i** 111 *. 
porteil a strong hra»s gnnlit nle.1 har, to which are altneheil six 
or inure bra** saddle* seen re. i hy seiX'W elamp*, with tubular 
standards, to which are eonneete.l ilexnting-md* hearing; 
screens, table* for supporting t«,dir* to Im- tested, ami instru¬ 
ment*. 

A* the Thermo-Multiplier, galvanometer, source* of heat, mirror*, 
prism*, lenses, Ate., an- ineluileil in this catalogue, ami a* some 
of them may already lie in the eolleetion r>f the purchaser, ami 
are required for other purpose*, we shall not lake the «|itiee for 
their enumeration, but will, on applieation, give price for the 
whole or any of the appliance*. 

Conduction of Heat. 

40S. Wire fiaiize: piece four incite* «tpmn‘, with handle, to n«e with 
spirit-lamp or Ilnmcn'* burner,.. , . , , 

•inn. Davy'* Safety-Lamp. — miner’* lamp, —. 

410. fnndnrtnmeter, hni*s plate, with *tem and wooilen handle, with 

rotl* of i-opper, iron, tin, slate, ami gla**, with cups for pltos- 
phoru*; to lie used over a spirit-lamp. 

411. ('onduetoinetcr; lira** ring and plate upon a tripod, hearing rods 

of copper, iron, tin, lead, slate and gla**, with cup* for phos¬ 
phorus, ... 


-.‘.von 

bum 


Jio 

4.00 


2.00 


3.00 










II KAT. 


41 



412. f'onductometer 1 »f liiiimliw, copper vessel for hot water, with 
handle ami projecting rods of difTctvnt material', for routing 

with wav,.. 

ill t'ondurtometcr of Ingcnlinu*, aimilor to So. 412, of tin, . . . . 
111. ('Olldurlnmeter for l.iipiids, a glass vane, with an air-thermoraeter 

cMending downward.. 

•Il.'i. I'omluelotncter far Liquid*, a glsas vase with an air-thermometer 
011 a *tand. A copper pan, for heated oil to dip into the liquid, 
rota hy a frame ii|Hin the edjrc of the vase, ....... 

110. T-Bnr. of copper ami iron, with bismuth plate-., for conductivity. 

417. Convection «»l l.i<|Utds, a tall, thin, cylindrical clam, with hemi- 

-phcric ImiII.iiu, supported on a -land; the nmtion* are shown 
hy paper rasping*, .... 

418. Principle' of Ventilation, glass jar with tuhulur neck divided 

hy a sliding plate, and stand for candle. When the |dute ia 
inserted, the eatnlle burmi brightly, in coosequenco of the circu¬ 
lation down and up the tube.. 


Kadlntinn. Ilrflrctloii, and Absorption 


No. 4!«. *<>• *»• 

420. Pnrnbolic Ucflcrtor*; n pair of highly-polished nickel-plated 

reflector*, ten inches in diameter, mounted in a case divided in 
manlier to fonu 11 *!and for each, with an iron ball, and holder 
for phir-phoms or matches, each on 11 stand,. 

421. Parabolic Reflector*, -irnilar to Vo. 420, twelve inches diameter, 10.00 

422. Pnrnholie Hrflcctor*; a pair of highly-polished nickcl-|datcd 

reflector*, ten inehes in diameter, mounted each on a metal t>a*e, 
with hall, and holder for phosphorus.12.00 

423. Parabolic Reflectors, similar to No. 422, twelve inches diameter, 16.00 
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Non. 4i?4—^I»h. 

I'nrnliulre lta , llcel€Mr>i, a pair of hi|fhly.poli«hcd nirkcl-(i)atcd re- 
floetotw, twelve incite* in diameter, mounted on lira-* pillar* on 
heavy •tamli, with elevating nntl inlju-liu/ motion*, with iron 
lull and plin.phoril' cup, and adjiotahh holder* f»r each, . . 

Single Reflector, of either of the above form*. at one half the 
price of the pair, including the photplioni* nip and ita luthier. 
I,c*lie'* Radiating Cube*, a pair, three indie* on a »hlc, (tainted 
in different color*. One of the culte- hat au air-thermometer 

tithe.. 

I.etlieV Cube, three iitelict on a aide, having four facet of different 

uietnlt, |tolit|ie,l, ... 

Klevntinic Stmid for I.r«lie’« rube. 

Radiator, n Mat vr**cl of tin, twenly-fonr im-ltet -apiare; one tide 
it lihtrkcitrd; mounted on a -laud. To he filled with Itoilinj* 
water. A '(iirit.|atii|i thou Id lie (tlaeed Itcncath, to keep the lent* 
|K tultire eoii'tant. To he Utetl with the t'hrrmo- ,\1 til/ 1 fill IT , , 

Appiimtut to illuttnile the relation of ratliation and aloorption of 
iHttliet; eoiititlt of a differential thermometer, of which the two 
Inilltt are replaced by two copper cylindrical re»ervoir»; their 
interior fare* are white and Mark; a lanrer intermediate eylin- 
tier for hot water i< supported on a pillar a»|juttalih* with scale, 
and hat itt fare*, black oppoaitc the white, and white O(i|io<ite 
the Mark. The whole it ..tip}*irted on (nunc ami heavy hate. 

w'illi gradnulod *rale to the titlie, .. 

Cell for Iodine. For dilution of inline in Iti-iilphhle of earhon; 
t It it solution Ita- the property of cutting off totally all heat from 
a luminoia miner, while it perinitt o bteurr heat to pas* freely, . 
Speeilie llent Two ha lit of copper and tin, of etpial weight, 

supported Itv line ehaint, ..... 

Speeilie Heat Itaae ami frame supporting five balls of copper, 
iron, tin, zine, ami lend, of half-pound weight, with gists* 

tumbler*.. 

Speeilie Heat. Tyndall'* Apparatus; a stand of metal to hold a 
plate of wax; anil five Italia of copper, lin, Irani, iron, ami zinc, 
ami a (tan for moulding the wax, 

Itoxxvitttd .Mould, for the rcgchition of ice by pressure, . . . 
Capanle for showing the spheroidal state of water; made of pol- 
ishetl copper. 
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No. I N>. No. WO. 


4 M 7 . Elastic Force or Vapor; n U tube. with the lon« arm open ami 
shorter arm ckwril. Partly fill with mercury, with a tow ‘hop* 
of ether in the e|o*e<l arm,.'■" 

438. F.lnstic Force ol Vapor, tulie No. 437, with a xlas* vase for water- 

both.. 1,78 

4 ;fii. Apparatus t» illustrate the instunlancon* evaporation of volatile 
liquids in a vacuum, nn<l also the salination mnl maximum ten¬ 
sion of vapor. Mohojtnny frutiie, cistern of iron for mercury, 
four jrrailuatetl }fla«* tubes,.. 

440. tiny l.ussac's A pparatus, to allow the tension of aqueous vapor 

below the fivexin^ point; mabojtany frame, mercury cistern, 
bent ami stniijrht tulu**, ami vase.. 10.00 

441. Unlton'a Apparatus, for ineasurinK the tension of aqueous vnpor 

between 0° anil 100® ccntijrnulr; cylindrical iron reservoir for 
mercury, a "lu-» cylimler thirty-six inches loiqf, two closeil ba¬ 
rometer tills**, thermometer with lonjt tills* uml scale, a charcoal 
furnace. The furnace hearing the cvlimlers uml tube* rest* on 
a base which has a pillar anil adjustable siip|sirt for the cylimler, 
ami also an adjustable siip|N»ii for the Ihemiomelcr on the cen¬ 
tral line, ami u graduated si-ale. A dia|ihrugTU in the cylimler 
retains the tulics in |s,.ition. 

442 Apparatus foe non-satnrateil vapor. See 1‘nrumaties, No. 330. 
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444. (■fly I.uhmic'k A|i|>amlu«, to Mini rate thr I.atct of fkiltnn for 
mixture* of gaM.'* and vii|mii» ; mahogany frame with glaM 
tubes, funnel, and (.'lobe, with iron mounting* ami *to|woek«, 

and graduated «••)<■,... 

44.'i. Marcel* Steam (ilobe, fire and one half indie* diameter; upper 
hemisphere of bra»», the lower of iron, for holding mercury ; a 
tliermonicter in bra** r#«', anil ■■iifely*valve, tulfe, and 

graduated wale, ... 


446. Franklin'* Pnlm (5la»*.. 

447. Franklin'* Pnlm mounted on mahogany stand. . . 

446. Pulse (Jill**, a Palin (Hast with a cylindrical bnlb at one end, 
446a. .. 
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4,V|. Ilero'* Kii^■ itc; inaliojptny Ik»*c, with two )■> 11:ir~. I* tween which 
rotate* a bra** q ►here, with two lulmliirw willi jets in op|a»*itc 
directions, tliiTMii’h which llie steam e*ca|ic*, to bo used with a 

spirit-lamp or Bunsen’* Ininirr,.. 

433. Ilrro's Kneine, a bras* glotic with revolving jet. 

430. Thilorier's Apparatus lor Liquefying and Solidifying Carhonir 
Arid (iu; the generator, t* made of iron, mid i« tni|i|iortcd 
by centre trunnion* ii|hhi nil iron frame, «• that in n»e it can 1 h* 
readily inverted; into the top is screwed a heavy lira** cap, 
which is furnished with »leel vcnt-«crcw,mid xTinv for attaching 
n eonneetinjf tnl>e; within the generator i« placet I a eo|>| er 
tube, K, to receive the sulphuric acid; the receiver. It, l» also of 
iron, w ith a brood low, with cap and it* isiiiucctiiig-aerrw*; n 
rhlcni, ii, of copper, to eneloae the receiver with ice ami Milt; 
a long copper Inlie with rmincrtiolt*; wreiieben for the brass 
rap», connecting-screwa and vcnt-«ercw«, mallet, cylindrical 
hwh; a csntnrcter, l., i> tilted to screw to the receiver, to which 
is attached a strong doth l>ng to receive the -olid carlionic arid; 
also a siroin; gia«* tilin', 1% with cup and venl-srivw. In cvhihit 
it in the liquid lorm. lit the construction of this instrument 
every care will lie used to remicr it p-rtectly safe; the iron u*esi 
is that prepared by the United Slates < Inlnanrc 1 )e|«rtment for 
gull*. and I Kith the generator and receiver are strongly Imuded 
with wrought iron, .I 






4W. Ritchie'* Improved .Nnttercr’* Appnrntii* for l.i<pwfyinjr 
(iawi, ThW bcantlfol i»«tniment i»dc*ijcned tncompre** j:a*e« 
hy inniiH of n forec-pomp. The receiver i* of bronze, and ca¬ 
pable ofrc*i»tin;' ;i p re*.ore of 200 almo»phorv*; llic pump i* of 
steel, with steel pi-ton, awl i* nmnnlnl to thi' driving-crank 
hv an inverted workintf-lwnm; Itv thi* mean* the receiver i* 
Iwoiioht to » convenient height; the receiver i* snmintwlcd hv a 
copper vowel fi>r ire awl 'alt, awl the pump i* al*o rtwlir.nl in a 
ryliwlrr thvninrh which ice-water flow.; the frame i* of iron; 
the ilrivino-.haft hn* Imlnwc-whrcl* awl crank*; it receiver of 
lllun vlirronwleil hv a trla«* cylinder for chloride of ralcinin, for 
liiptiil nitron* oxide, and one for -olidifinl i-arlmnir m id. Every 
part of thi* instrument i« most carefully mn*tri tried, . . . .'HlO.OO 
I.V». lllu*trntion of the CJey*er ; a tripod of iron whirli support* a pan 
of two and a half feet diameter, in the middle of wltirh i* 
screwed a lira** tube of *i\ feet in length; at the lower end, 
anil two feet above it, are iron bucket* to contain charcoal for 
hrnlino the tube, or ttrranjfcd with lint,'’ for ltnu-.cn'* burner* 

for .. 


(C) Jeff Behary 2019 










METEOROLOGY 


481 . Maximum Thermometer, Rutherford»; Fahrenheit* *enl« 
support; twelve inches l"Uk' t nreurntely {'rndnatcd, . . . 
Wi. Maximum Thermometer, -itnibir to N«. -MU, with Cent 

wale, ... *.. 

103 Minimum Thermometer. Rutherford's, with Fahrenheit'- 

twelve iirhev lotijr... 

4tM. Minimum Thermometer. Rutherford’*, Fahrenheit'* scale; 

incite* Iour ; with support.• • • 

483. Minimum Thermometer. -imilar to X<>. ilil, t cntiirrado, 
488 . standard Thermometer; eighteen Inelie* lonjf, on bra— 
jrrndiiated with very -Trent accuracy; either wale, . . 
407. llnrometer, on mnhojTauy t*raiue, with thermometer, . . 

•JOS. Standard llnrometer; bronzed metal cylindrical ea*c, 
of ttlas*, showing the ivory point with adjustment for tli 
level, lniyc mercury tithe; the wale with vernier read* 
fivc-hnudrcilth of an ineh; thermometer altaehcd. 1 hi* 
now generally lt-cd by the (iovemtitent Itepuri me nt *, , 
4tl!t. Aneroid Barometer, in bra** mounting, 4$ incite* ; in ru-i 


470. Mnvoti'a Hydrometer; wet ami dry bulb thermometer!., with scale* 

ami cistern... 

471. II VRrodeik. Lowe'* improved form ; ron«i*l* of two thermometer*, 

wet and dry hull), with wale*. Tty very simple adjustment* of 
n slidinjT-hnr and knob, two pointer* are hrouirht upon a scale to 
eoineide with the thermometer*. The index (live* at a gin nee 
the relative humidity of the atmosphere, the dew-point, and the 
tendon of vapor, with a elo«e approximation to iteeurnry, . . 

472. Kain-Clause ; copper cylinder, with funnel twelve inelie-in diam¬ 

eter; jjln** tube with graduated -rale,. 















( 


UNDULATIONS. 


id 


UNDULATIONS 


In addition li> (lie np|iurnlus of mir own manufacture, for which are appended 
price* in rotmiin, ntr added article* for which we cannot compete in |>rirc» with 
Kwnig, the edd>ratcd maker of acoustic instruments of Pari* j anti for such we 
give approximately the co»t at which we can import them to order from Mr. 
Kteiiio; lor 'iicli aitiele* the price* arc placed inside the price-column, with let¬ 
ter K prvfixrd. We have made arrangement* with Mr. Ktrnig hv which wo can 
furnish hi* instrument* ut hi* price*, adding ouly tlic uetual expenses of iiupoiln- 
tion. .See Pretart. 


•I7«>. 


471*. 


4f*> 


2.50 


2.50 


4S1 


4 S3. 


<urd <>t Kln«tic Ilrit** Wire, wound in a helix half an inch in 

diameter, for illustrating progressive ware motions.2.50 

Cord of White Silk, braided soft and pliable.2.00 

lilliptieiil Yn*r; fur showing the interferenee of wave* in an cl- 
]ip*c, and that waves propagated from one of the foci converge 
to the other; eight inches in diameter, for mercury, .... 
Circular Vn*e, with an assortment of boilies of different form* for 
the production of a wave; to prove that the wave becomes in 

all case* circular in it* propagation.. 

Melde’* Apparatus, consist* of a henry stand ami pillar, upon 
which i* placed a Dia/tama or tuning-fork, twelve iuehes lung, 
in milliner to admit its being turned on it* avis; a rod of three 
feet in length extends from the pillar, furnished with a sliding 
arm and tightening-key, to produce the desired tendon in a 
rord attached to one arm of the diapason, and which is put into 
vibration by it. It gives successively the subdivision* of tho 
harmonic*, if the half, the third, Ac., of it* length i* in unison 
with the vibration* of the diapason when placed so that it causes 
the cord to vibrate transversely; but if the diapason causes it to 
vibrate longitudinally, the coni must l>e tuned to an octave 
lower, to give tins *ame subdivision*: an intermediate position 
of the dia|tti*nn produce* in the coni the co-cxistencc of two vi¬ 
brator) - movement* in the proportion of 1 to 2. IV lien the accord 
of the fork ami the coni is perfect, it vibrates in n plane; other¬ 
wise it executes elliptical movements,. 

.Melde'* Apparatus; a diaper-mi three feet high, mounted on a 
heavy base, with a stand to attach to a coni of twelve feet in 

length, for showing the simple vibrations. 

Melde’* Grand Apparatus, for the vibratory movement*, both 
simple and composite, in cords; it consists of five diapasons 
mounted on two supports in a manner to exhibit the coexistence 
of the fundamental sound with the harmonics, or of two har¬ 
monics, and also a multitude of vibratory forms, , . K. 45.00 


18.00 


12.00 
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4 XH. 


»S!I 


P.HI. 


191. 


V|i|)HrHtll« to rcpn**cnt tin* iiinti riilnr mm• -iiieht »*f mi aerial wave 

|iiimIu<>'i| Iiv a -iniplr *hock.K. 7.7ft 

Appntutii* tn rcpir-i nl tin- molecular .lenient of aerial wivm, 

|.ri i.ln< t il Iiv :i nmtiniiou* sound. K. 7.ifl 

\ppuiuiii* !«■ ivjih-m'Iii tin- molecular movement of aerial »»vii 

rmilimil ill lulu-*, . ..K. HWM 

A|i|iarHluii l« n-prc*ent tin" molecular movement of wave* of 

... • K. Ift./Ji 

\| hen Intone* \\ iivt* Vppiirnlu* ; il -how* tin- Ihcorelii-al curve, 
rrnulmtit from two-y«tcui* «f iioi|ili' ««»f» in tin- nunc plane; 
„r mu -v-tt'in- uf wave* pcrjieiidiculnr to each other} of a »y— 

... plain wave* with another circular or elliptical, and 

tin.illv. nl lun -»-tiin- ul' wave-. '-iivnlar or vlliptii-iil, K. II."».ta» 
WhrnMunr'« Wave Appiirnlu*. -iniilar to No. 4*7, lint it tloc* 
mil .Iinu' tin' curve- rr*ultant fmm the two *y*tcin« "f circular 
or t'lli|*ti''iil wave-, • K* .itwIO 

W hcnt-tmir'* II live Appnrntu*. which *hnw- only tin- thcnrrlir 
curve- re-iillant from two *yitrtm of wave* in the name plane, 
or the lia-iin rr-uliant from two -omul* coinliincil, . K. SUO 
\ |i|inrutu**, •linuiin.' the IlicotvUcal curves re-nllinjf from two -y** 
iciii. of ua\r*, tapial siml perpendicular to each other (eirrtilar 

ami clliptiriil |Nilnrixalioii),.. K. 10.2.1 

W lient-tone'* Appnrntu* for the cotuhiiintion »f two rectangular 
vihratorv mnvenieiit*, .K. 34.4 




No r.' 


Xo. mb. 


492 . Knell’* lllu-triition of Sound-Wave*, nr wave* of contlrnmlion 

ntnl rare flirt ion. In thi* .peril*-* of wave* the particle* simply 
o*rillntr liiirk ami forth in the line of the wave. Thirty white 
Imll- an urraiiurd to fnrtti two nml a half wave*; each hall o»- 
rillate* our ami a half incite*. A Mark *en-rn i* placeil liehiiiil 
the hall*: the frame, of luahiiL'aiiy, i* thirty ilirhe* in Irnu'th. 

Tlir in*trunirnl illu*trate* lunurilmliti:il vihmtiou* in a uio*t 
-trikin:.- ami laatitiful nianm-r, ...'Li.ntl 

493. l)r. Youiiu * Interlereure of Wave*, a* improved by Prof. 

Knell. Fifty ebony key- nrrnnjrrtl in a *erie», ami kept in place 
by a bar in front, rnn«tltnlo the upper *y»tem of wave*; the 
lower *y*tein i* *imply a ilark hoard, which can be elevated by 
a lever at the Imi-k of the frame; wla-n thi* i* rai*ctl, all the 
rhrinv key* rc-t on it* edjre, *o that their top. jrive the resultant 
fonn of both *y*trm* combined. There are four hoanl* with 
different sy»teni», &1u«tnitiii|f nmsieal intervaU, and discord, or 
oeenn atul -urfiuc wave*; uiabo^auy Inline, ....... 3.1.00 
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No. 4IM. 


KM. .Snell * Improved Powell'* Wave Instrument, for showing the 
nixliilMlHin« of light in plane, elliptical,and cirrulnr polarization. 

'Hie frame i« of mahogany, twenty.four incite* long l»y thirty- 
si* incites in height; twenty-four white boll* tunc supported upon 
dernier steel rods, to which motion i* rnmniunifatcd liy nn cipint 
number of reecnlries placed u|k>ii n shaft within the frame; the 
hull* are arranged in two entire wave*. By raising or depress, 
intr the *1 i* I ii«ir frame, whieh i* sustained by springs, the hall* 
may he nude to move either in *1 might lines, ellipses, or circles, C.j.00 



No. M6. 


Wt. Snell's Illustration of Witter Waves; thirty keys, forming 
two ami a half wave*, ri*e anil fall by eccentric* placed on a 
shaft within the frame, showing the lonti and motion of the 
undulation* of water. A* the keys perform their pci-|M-iidtctilar 
oscillations in regular •uis-ession, they produce a steady onward 
movement of the waves, and thus the fact, of which the pupil 
finds it difficult to conceive, that the water itself only rises and 
fall*, while the waves move horizontally, is made visible and 
rendered intelligible, ....2fi,00 
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DESCRIPTION III* I.YM.WS WAVE AIM’AKATUS. 

Thi« instrument exhibits tint only llie surface contour, but also I In' molten* 
taking plain* in ibc nliuk' ma« of » lii|iihl. 

In front of a pltim* -urtui'i' niv two srrie* of irvulrin^ crank*, the length ol 
tin* lower odrr Ifcing lialf Ilia! of the up|>cr. Two cla-li«' wire* connect tho 
crank-pin* of curb scric*; npriulat wire* al»o connect each pair of rnnik*, ami 
jw** «|own through a plate into tin* hn*c, The emllksall revolve synchronously; 
tlicv tint* keep their relative position, mul mine to any purtirulur position suc¬ 
cessively, eneli in it* turn. 

The circle* represent the orhit* of a* ninny liipiid |«irtiele*. The transverse 
wires represent enntimnm* lines of particles, which at rest witulil In* horizontal, 
niel thn* eoitieiile with tin* line* drawn on the background, the upper being the 
-iirface-line, tin? lower a line of |witlie|e* one ninth of n wave** length helow, 
'file upright wire* repr»**eiit line* of putliele* whieh at re*l would he vcrtienL 
Every point in these moving line* describe* it* own distiuet orhit. The spaces 
lielwren the wire* *lmw tie* varying distortion* of sections of water originally 
rectangular. 

The circumference of the larger circle eiptal* a wave** length; it* radius, the 
heijrht of a revolving peudiilum keeping time with the wave. If thi* eirele be 
tt tiled under an horizontal line, a point half the wave** lieight distant In mi its 
centre will traee tiie wave profile; the rolling circle lor all profile* down to still 
water is the same. The sharper curvature of the cre»t* than of the troughs, 
and it* eause, are both made obvious. The wire jielidulum represent* the rv* 
sultaul of the weight and cellin'fugal force of a |iartiele, anil i* iiormal to the 
wavc.suifaee 

Since the mot ion* atv the *amc c**enlially as in nature, the various geometrical 
and dynamical |iwitil* of the theory of wave* are strikingly exhibited. A full 
description, with statement of the fuel* and principle* illustrated, will he scut 
with each instrument. It ran also In* luul on application. 

This instrument has liccu /xttrnlnl, and the exclusive right to its uiumifaettire 
assigned to K. S. llitehie A Sons. A *|iccl*l lucdal was awarded by the judge* 
of the Centennial Exhibition for this apparatus. 

4Utk Lfman'n Wave A p pit rut us, frame of mahogany, tivenly-six inches 

long, with nine pairs of cranks,.37050 


l«=- 
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ACOUSTIC8. 









Production of Sound. 


.VII. Eight I* iron of Wood. <uuwKnj! the gamut. 

VrJ. Four Pi(*re« of Wood, giving the Hmnl,. 

AM. Whittling Tube, of t 'aigtiiard ilc Latonr, .. 

304 . Strum Whistle, of locomotive whistle,. 

303. Mouthpiece of the cornet. 

AIK. Mouthpiece of the .. 

.*•1)7. Mouthpiece of the elnrionet,. 

.’•OS. Moulinct Siren, of < ‘aigmard de I.atour; ii revolving fan in a 

cylindrical tube, ... 

309. Moulinct, with prismatic tube. 

MO. Trevelyan's A p parirtus; a brass rocker with roil and ball ami block 
of lead. Heat the rocker and lay it upon the block; set it in 
motion, ami it will vibrate so rapidly as to produce a musical 

ttuic, ... 

Ml. Musical Jet, and tube eighteen inches long, to he attached to the 

llifilrvgrn (irnerator, .. 

M 2 . Hose Jet; for hydrogen or carburctted hydrogen, to use with a 

large tube, producing a powerful organ-pipe tone,. 

313 . M ertlieim’a Apparatus, for the production of sound by electricity. 

A bar of iron is sustained at its middle (mint on a heavy base 
and pedestal. To lie used with the helix of the Lifting Coil auil 
a Batter)/, ................... 

AM. Suvnrt's Tube. Ibr the production of sound by a jet of water. A 
large glass tube fitted for suspension, with bras, cap ami variable 
jets. As water flows from the tubes, different harmonic tones 
of great purity are produced, each gradually swelling ami dying 
away. The How should lie received two feet Im-Iow, u|ion a 
Ixoird placed iu a tub, niul inclined so as to prevent any disturb¬ 
ing MHIIld,. 

A|A. Violoncello Row, for vibrating plates, <£c., ... 

.'■It!. Fontru lliiss flow, for vibrating plates, dr. 

.’•17. Kell in Vacuum (see Pneumatic! , No. 303),. 

3IS. Electric Interrupter, in which the spring is replaced bv a dia¬ 
pason, uti, .. K. 27.30 

311). Electric Interrupter, with two sup|>orts ami three diapasons, uf_i, 
lift, at ., arranged in nmiim-r that either can l>e used for the 
interrupter,.K. 37.30 


1 

1 

I 

ft 

I 

1 

1 



None See reference In Kirilin's Apparatus, II**,* 49. 

8 
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ACOUSTICS. 


Intensity Reinforcement anil Reflection. 


No*. *tft, *11. 


13.00 


520. Saeart‘« Bell and RcsoniUor, for the rcinfnrrcmrnt and direc¬ 
tion of •omul. A heavy bell, nine inches in diameter, mounted 
upon a bean •land and pillar, for vibrating with a bow; a tube 
of polished hard wood, live inchrs in diameter, tuned to the 
nine note as the bell, mounteil also on a stnud and pillar, 

321. Smurfs Bell mid Resonator ; polished bell nine inches in diam¬ 

eter, mounted on a heavy pedestal and mahogany pillar; a 
resonant tube ol' bronze, closed by a movable piston, to admit 
of tuning to ai-cord with the bell (and to show that if not in ac¬ 
cord its effect is lost); the tube is mounted iu similar manner to 

the mi, . a>.oo 

322. Resonant Tube, open at both ends, with a sliding draw-tula- for 

tuning to note of the bell of No. 321; filled to the pedestal, . . u.00 

323 . Ginas Tube, for resonance (Tyndall), to use with the Diapason, . 2.00 

324. Pair ol Parabolic Reflectors (see llrat. No. .. 23.00 

525. Lena. A brass ring eighteen im-lics in diameter, mounted on a ma¬ 
hogany base, with two membranes of thin vulcanized rubber, 

ami sto|woek for admission of curlwnic acid gas.15.00 

326. Stethoscope ; two diaef of sheet-rubber attached to the edge of a 

metal hemisphere, with stop-cock for inflation between the 
discs, rubber tube, atul ivory tube to place in the ear, .... 7.30 

327. Speaking-Trumpet. ..3-3® 


Number of Vibration*. 


52S. Siren of Caigiiiard de I.ntnur; an apparatus for determining 
the numlier of vibrations per second for any twite of music; 
consists of a wheel on a vertical sliafi, which revolves over the 
head of a cylinder, both pierced with diagonal holes. A con¬ 
tinuous current of air causes a rapid revolution and opens and 
closes the holes, producing a vibration in the air, ami a musical 
tone, which rises as the rapidity increases. The instrument U 
furnished with dials and hands, by which the number of vibra¬ 
tions arc determined. The instrument is of brass ami finely 
finished, ..27.50 
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No. .sto. 


MO. Snvnrt's Wheel; a heavy bras* ratchet-wheel,supported on nn iron 
frame and pedestal, |» lie revolved by n cord wound around the 
axis. By holding n rani against the teeth, when in rapid mo¬ 
tion, n shrill tone will be produced, gradually falling in pitch a* 

the speed is lessened, ... 

Ml. Double Siren of Helmholtz, consists of twocylindrical wind-che*ts, 
with revolving wheels u|>on the same shaft. Several circles of 
holes, with stops to each, are made in each wheel, by which two 
or more nqtea can he sounded together, ..... K. 120.00 
M2. tirniid Siren of Secbeeli; nn elaborate and very perfect instrument. 

bee tiauot’- ami other treatises on Physics.K. 230.00 


>1 listen I Interval*. 



No. .Vtt. 


M3. 


M4. 


m. 

396. 


Dinpnsoii or tnning-foric, of polished steel, mounleil upon a resonant 
ease ami tuned to Ci («(’) -=312 simple, or 2.56 double, vibra¬ 
tions per second; the ease is tuned to the same note. The vi¬ 
bration may be produced by a liow, ... 7.00 

DiaptlMin ami resonant ease, similar to No. M3, except that the dia¬ 
pason is made of bcll-inctn!; {mlishcd, ..0.30 

DiHpnsou. (m/i) «312 vibrations; of steel, with handle, . . • . 0.30 


Diapttson, official, of steel, on resonant ease, sounding in i — s,0 
vibrations. ..... 


7.00 







r.o 


537. 


Win 

M2. 

M:i. 


Ml. 


ACOUSTICS. 

Cm ml Diapason, of steel, i »«m|»U* vibrations; mounted on 

O'wniuit rut' tuned In 'iini 1 ' Holt*. .. 20.00 

firaud Diapason, similar in S„. 337, of ••*•11 intul.• IS.00 

Four Diapusuns, of ,ivvl, sounding the perfect chord, L ■, K,, lii, 

on separate r, sonant non. 

Four Diapason",, similar to No. .VBt, with hell-metal fork*, . . . 2M0 
Kiehl Diapasons, of steel, giving the diatonic male, CitoCs; 

mounlcd ou separate resonant eases. 

. Eight Diapasons, simitar to No. Ml, with Ml-mctal forks, . . o'- 00 

Resonant C’nac. C„ with eup for mercury awl gloss tumbler, to use 

will, N„. .VlTi, lor ... viliraiiom through a liqui*!. • 

Five Rinpiisuns lor vocal sound*, to In* held lief«av the lips * Idle 
lli,'< as in of the mouth ivninins in the position for aouuiliug 

the same vowel* in a low tone; with roonators,. 

Four Diapason*, ,«i,, so/,, 7th harmonic of ids, and id;, mounted 

. 25.00 

on ri’Miinuit rases, ' 


Analysts and ttyathesls of Sound. 

.*4.’,. Resonators »f 11* huhoHr, series of ten harmonics of Ct; namely, 

O, tb, fs, K., ti,. li*. tV IV K\ . . • • ■ • K. 23.50 
M<i Helmholtz's Apparatus for the ailitleial eoni|>osition "f iltncrent 
tinihres, composed of diapasons fixed vertically between the 
poles of elect ro-mug nets, traversed by an intermittent cur¬ 
rent produced by a diapason interrupter of 128 dutlldo vilira- 

. • • • * K. 185.00 

Uo us,. 


Model, Loops, mid Beats. 


I ' 


No. M7 


547. Nodes of a Hell. A large glass Ml liar vibrating with a bow, a 
heavy metal stand and frame for supporting eight halls of cork 
so that they may touch the outside edge of the hell. 1 hose that 
touch the hell at the nodes remain unmoved, while those at the 

loops or ventres are violently repelled. 

M8. Nodes of a Hell. A Ml similar to No. 547, with a stand supporting 

» single hall, to bo placed at the nodes or loop#. 

M‘J. Two Diapasons, ut», mounted ou resonant cases, uud aeeordrd to 

give precisely four heats per second,.17.00 


8.50 


5.50 
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Vlbrntlmi* of Air. 



No. ,W*» 





865. Wind-Chest («ec cut, No. fill), of mahogany; two hole* for pipe*, 
with sliding stu|>« amt rubber hose for the hreitli, or to attach 

to bellow., , , , , ....3.50 

faKI. OrKHii Ur Hows, twenty-eight inches in length by fourteen in width, 
with improved bellows, insuring equal pressure; wind-chest, 

and holes for eight pipes, ... fiO.OO 

567. Grand SoulHerir of Kcrnig, 00 cetilimctrrs in length by -10 in 
width; constructed on the system of Cnvnllie V'otl, which give* a 
perfectly equal flow, ami can sustain a very high pressure; with 
ivgulator, wind-chest, and organ-key*; fitted to receive all 
specie- of tubes, 120.00 


Mis. Organ Pipe; ciidsua hui'e of liras* three inches in diameter, with 
two movable glass tubes sixteen ami thirty inches long. In 
these iuIh-s a membrane can Is- introduced to show the nodes, . JUKI 
MSfl. Organ Pipe, with one side id glass; a membrane to iutroducc 

which resounds in nil the length oxisqit at the node, .... 4.->0 

fifth Long Pipe, of whieh one side is very thin; sand sprinkled over 
this surface is thrown off hy the vibrating column of air, show¬ 
ing the position of the nodes and loops,.. 3.30 

571, Pipe with ttlider, which closes tin: tube at the node without chang¬ 

ing the note, ..3.00 

572. Pipe with Valve plarcd at the loop, which ran he open or closed 

without change of tone.... 3.00 


A73. Pipe, with a slider at the loop, having holes of different diameters, 

Muihding different notes, ... 

574. Pipe, with sliding piston, sounding two octaves, the tones and semi¬ 


tones marked on the piston, ..4.30 

575. Three Pipes, of same dimension*, with lnmirrvnf different widths, 

the narrowest giving the lowest tone,. ..5.50 

676. Pipe, with four plates, each one pierced with a hole, serving for 

mouthpiece* of different widths,...4.00 

677. Pipe, of the MIM si*e as another of the set, lined with cloth, . . . 2.50 

576. Pipe; embouchure, with three lube* of brass, wood, and paper, of 

same length and interior diameter,..6-00 

679. Three Pipea, of same »ixc, of wood of different thickness, . . . 6.00 




(C) Jeff Behary 2019 

















3*1 


Ml. 


&S>. 


ArorsTics 

Two Prismatic Pipes, of «ame dimensions; one enlarges from 

tlio mouth, the other decreases.5.00 

Three Pipes, rectangular, one a cube, giving the sanir note, . . 7.00 

Pour Pipe*; opou, Kiting the perfect chord, «rfi to irfi, .... 7.00 

Eight Pipes; open, giving the gamut from ut i to u! .1.1.00 

Poor Pipe* ; open, of metal, gix in# the perfect chord.3.00 

pour Pipes; closed, of metal, giving the perfect chord, . . . 8.00 

Eight Pipes, of metal, giving the gamut «/i to at; . 5JU 

Thirteen Pipes, of tuctnl. Unr ■■•line, its hiding semitones, from 

Pi to CV.MO 

Keerl Pipe. The vibrating rved is placed in n glass chamber with a 
sliding rest, varying the vibrating length of the teed, ami 

changing thr note, eonical metal pi|*s*.-t.00 

Four Organ Iteeti Pips’*, giving the perfert ehonl.0.00 

Yox-llumniiii Pipe. A reed |«pc of |aettliar form,.2.30 

Model Organ Pipe*. A set of sjv jof the same note, uh, 
illustrating the t Iptu-lHapOMOM, / Itilr- Ilririnnmftl, I 'toll d* 
Ga/ufxi, Trump**, Obor, ami Vox-llumana Organ Mopi, . . 12.00 


Vibrations at strings 




No. sV.it 


,V.O. KitchieS Improved Sonometer. The case is tuaile of mahogany, 
forty inches in length, with a wide smindingdioard of spruce, 
fitted for two wires; two scales divided to the diatonic scale, 
with letters and syllables for the intervals of the tones and 
semi-tones, the ratio of the length of cord, and thr number of 
vibrations; a scale of sivtv espial part*, with the iiumlicr* re- 
ipiircd for the divisions into two. three or four, and also marked 
for eight division*; a balanced lever of linns, graduated, and 
two weights, 1 to 4; two tension-keys and wrench; movable 
bridges for one or Isilh the wires; a Iwv with set ol wires, llic 
wires may Ik* fastened to stationary pins, or attached to the lever, 
the position of which is such that the aetuul tension upon the 
wire is much more easily and accurately determined than by the 
use of pulleys and weight*. This arrangement of the itenomc- 
tcr facilitates the study ami illustration of the laws of the vibra¬ 
tion of strings; namely, the law of the l.mt/lht, the l.aw of 
the Tensions, the Law of the IHamrlrrt, and the I.aw of the 
/tensities; and also on the production of O rrrtonrs and liar- 
monin, and the showing of sympathetic vibrations and interfer¬ 
ences or beats,.... . . . 21J50 

Ut. Sonometer, similar to No. 593, bluett- walnut ease, balanced lever 

of japanned iron, with wires, wrvneh, and weights, .... 10.00 
Otlt. Sonometer of same dimensions, with nil the scales, sounding-board, 

Ac., neatly made of black-walnut, with weights and wires, . . 13.30 
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No. mo. 


Sonometer. of tnaho<rnny, on frame, one metre in length, with 
ooiinilin^-lKinnl of spruce, scale* for liie interval of the diatonic 
wale, for the ratio of length of rord and number of vibration*, 
for division* of the vihratini: eord into equal part* for over¬ 
tone* and hannonie*; two *et* of wciithl*, made in *eetion«, for 
measurin': the tendon; wrrticll and lived pin* for *triiinino the 
wire,and pulley* to u*o with the weight*; two movable hriil^es, 
ami act of wire*,...27.50 


Vibration* off Rod* and Ran. 

fiflO. Four Ilnr* of Steel, for transverse vibration ; of which two are of 
the «ame length and thieknc**, hut different in width; the third 
i* of *ame length, hut twice the thieknc**; the fourth of *ame 
width and thieknc** a* the lir*t, hut of half the length, ... 7.50 

IUII. Four Ilnr* of llrit**. of the *atne ditnen*ion* a* in No. fiOO, . . 3.25 

liirj. Si\ Itod*. of the -nine dimension*, five of nliieli are of wood of dif¬ 
ferent den*itie*. and one of lira**, for the comparison of sonority, 1.00 
lilk'l. Two Itod* of Slcel, of the muuc diameter, one a metre and the 


other half a metre in 10111:111.4.01) 

tiol. Two Hod* of Bra**, of the same dimension* a* in Xo. (102, . . 4.00 

005. Tube of Bras* one metre Ion?, of same diameter a* in Xo. 002, . 2.50 

000. Four Rod* of Fir. of tame diameter, hut of length* to |*ivc the 

perfect chord, . 2.00 

007. Apparatus for I.ontritudinal Vihration*; con*i*l* of a maho<mnv 
Ikisc, with a Uni** *erew-elamp for holding the rod, an ivory hall 
on a stand and frame, and a lira** rod one metre in length. Plane 
the tail in eonlnet with the rod; the viliratiou will repel it 
forcildy.12.00 


OtlS. Apparatus for l.on^itudinnl Vibrations; ron*i*t* of a hra** roil one 
metre in length, a pair of clamp* fitted to the Seirtr Prrtt, and 

a stand with a hall to plaee In-fore the rod,.3.75 

009. Wheatstone's Kaleidophonc ; a silver head upon a steel wire, 
secured to an iron pedestal, illustrating the superposition of vi- 
liration*.... . 2.50 

610. Knleidophones; pedestal with six steel rectangular rods niid silver 

bend*; pradiiriiii: (he figures of the i-omhinnlinu of two reetun- 
irulnr vibratoiy movement* of interval* 1:1, 1.2, 2:3, 3:4. 

3:5, 4:5. The li^ht roUccted from the head* deserilnj* very 
licautifiil curve*, . ... 13.00 

611. Kaleidophonc; similar to Xo. 610, with plnuc reflectors, for pro¬ 

jection.20.00 
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Vibration of 


025. 


020 . 


627. 


MS 

No. (II.V No. ft?.. No. #l« 

Simple Support for vibrating plate; ba»e and 1*1 liar, with m'it* 

ami rinulnf nut, ..* 

Krri'U |* ri*»«, **f Iron, for rniilltiinf plate. for vibration, with table* 

elamp-»orow, .... "• l ‘ l 

Screw Promt, similar to No. 616, with a hravy l»**c, to «tand upon 

the table, .. ^ 

Plate of Urn.., for vibration. Tluii* plates are |in*pnnil with 
jtrent care, to scrim* uniformity of vibration. To excite, Itolil 
the plate l*v the niiil.lle >.r other |»*int, in the Srreir Pits* ; draw 
Die Imw aero., the edge, ami from n aaiublmx belli high above 
aratter equally over the plate n «ntall ipitintity of fine hlaek wri¬ 
ting-sand, wliieti will at uttn* eolleet Into fine line., .hnwiug the 
nor/ea, ami forming heioitiful figures atnl curve; then* tone, are 
nioM rcailily oUainrd by touching the plate at one or two point, 
on it. edge with the finger while exciting it at ilifferent di.- 
tance. hv the l*owr. 

Circular lira.. Pinto, ten inches 82.To; twelve incite., . . . 3.75 

Sqnttro Brit.. Pinto, ten inches, $2.75; twelve inobc..3.75 

Brnaa Platen, triangular ami |»>ly«onal; oaeti, ....... 4.50 

Circular Gins* Pinto, twelve ineln*. in ilinmoter.•'i.fl't 

Square Gin** Pinto, twelve inehe. on a *hle.. 2.75 

Si* Pinto, of Spruce, -upmro ami rectangular, of ilifferent propor¬ 
tion., ...'■**** 

llnpkin. 4 TuIm* ; cedar tube, with two branches mounted on a 
heavy stand ami pillar, with adjusting arrow, to be n«i*il over a 

vibrating plate, fi>r interferoueo of wave of .ounil,.*.00 

Ilopkin*' Tube, of metal, cylindrical, witli sliding ilniw-tube for 
tuning to tlio note of tin* plate; mounted upon a heavy base anil 
pillar, with a sliding arm and ring, permitting the tube to lie 

turned round a. tlciroil. Thi. form i. preferable,.ff.OO 

Hopkins' Tube. Similarto No. 626, with a hn«». pillar to attach to 

the Screte iVoi, or to be hold in the baud,. 5.00 
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Vibration of Membrane*. 



No. iit» 


C30. Piretilai 'Iembroil*. Tliin rubber membrane upon » lYiunr, with 

•i'ivw* lo eliunge the tension, . !U0 

631. < irruliir >1 einbraue, of pngier, on frame, thirteen inches diameter, U.M*l 


632. Sqinire Membrane, of paper, thirteen inches square.J.of* 

633. Triangular Membrane, of |wper, on frame.2.00 


Communlratloii of Vlbratlona 


634. Diapasons, on resonant rase, iluplieate of No. 633. Sound one 

with a how for a short time; the other, plneed at a distance, will 
vibrate bv inlhietiee, ... **-50 

635. Piute of lira**, duplicate of No 619, with handle. Vibrate one 

by the bow, sand sprinkled on each will form the same figure, . 5.00 

636. Plate of Brass, duplicate of No. 620, with liaudlc,.5.00 

637. Sensitive Jet, mounted on Hand, to attach by a rubber tube to a 

gas-burner or to a rubber bag,.... 2-50 



No. (tie. 


63N. Holers' Apparatus, to show the intern)ittcncc of sonorous (lames. 

A vertical ga*-jet, bent so that its point will describe n small cir- 
rle within a glass tube; with stop-cock, and IuIh-s, mahogany 
base and pulleys,.... 10.00 










A I II l ST ICS. 




Optical Mcthoil of Obirnndon. 


7S> 


\rj J 


No. All. 

r.|0 Kirnis'* Miuiomclrie Pi|>c, to render vj«ihlc the romprr««|nn* 
mill dilatation* of the air. An open pipe with three opening* at 
the node* of the fnnilmni'iitnl note null it* octave, are rlcxeil 
each by a thin nieinlnune, mill eovertsl by a eapatile to wl i'Ti i» 
attachcil a tulie anil oa*-jcl, a rubber tulie for |”a* to flow into 
the capsule*. When the fiiirhinienlnl note i* *oiinilr<l, all the 
jet* arc thrown into vibration; when the octave i* *oun<le<l, the 
miihlk- jet remain* trampiil, ... 1". • 

641. Kirtiic'* A ppnrntn* for rampari*on of the vihnitions of two pipe* 

by the method of mnnometrie flame*. It eon»i*t* of a *mall 
wind-chc»t furnished with ‘lidinj.' «to|>*, and a mblier ho*e for 
the breath, or to emitter! to liellow*. Five pipe*, each with 
alidino valve* for Inning into uni*»n or ehoril, or for producing 
brnt* sounding f\ (\, Ki, fit, Or, and writ furnished with a 
membrane and rap*nle; two i«lju*tnble jet* an- placed on a 
Ktiincl, eonneeted by mblier tithe* lo the rapsulw; a revolving 
ruin- of mirror* U mouuteil U|ton a separate l>a*c for reflecting 
tight front the jet*. The imam** of the flame, a* elongated or 
shortened bv the differing pressure during each vihration, are 
detached and rendered perfectly distinct in a most beautiful 
manner.... . flO.OO 

642. I,i**u jons A ppnrntn*; Kitehic’* improved ron*trurtion. Two 

hlgr diapason*, with mirror* for the projection of «>nnrou* vi- 
hrntion* hr the reflection of a ticiun of lij'lit; each diapason is 
Mipporteil on an adjustable frame and !>ii*c, and is made capable 
of showing the figure* resulting from vihration*, 1 ; 1, 1 :2, 2:3, 

3:4, and 4:3, and all other combination* la-tween the limit* of 
one tooncand one to two, with great aniplilade. Finely finished, 40.00 

Noit:. We <to nut nmilitrr tt lo In- ilr.iral.lr lo ropy Into our mtahsinr a 11*1 
I.r rtatNirute mi-1 rosily appamtu*. wtitrh rnu only lie oblAlnrrt .a' K.i-nlp, 
tiut cwaltwe mr 11*1 n» .letnl In oar /'-Wore. Wr nil], on nppllralton.nrnd 
K-ruiy , raleliwue, with an rtttuiAle ut ro*l for inch Instrument* 
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OPTICS. 


650 . 


r.Vi. 


630. 


M i. 


I.unilnmu Mntirrr* 

Porte I.umicrc. u mirror nf silvered glut-, mounted in a brass 
fraiiit', l<> attach in n wimlow, to reflect tin solar light into a 
room, with iimiimi* In geared wheel* in revolution, ami by a 
M'tvu in elevation; tin- moveineut* are made within tlic room 

fur ai|jil«tnicnt« liv liaml, ..25.00 

Porle I.tiimcrc. with two mirror*, him- of silvered ulm ami tin* 
other of poli*lud Hack glu**, for |«>luri/cd light. Accurately 

inaile ami finished, ..10 on 

IIeliootiit, of new construction, nilli dork inoveiuenl, inmle of 
lira**, bruntnl, with mirror* of silvcrnl glass, <-U|iuMr of throw- 
in-; a iM-atn of light two inches in iliametor. The in»lniiuent i« 
of small eoiii|ni", ami can he placed on a bracket outside the 
shutter, ami will throw the fight with (icrfcct steailine*« during 

tlic entire ilaj , .. 

Ilcliostnl. similar in construction, of larger *i/c, reflecting a l«cam 

four inches in diameter,.. 

Brits* Knit:, with eolhir, attached In either form of the Pnrtr I.w 

nn . rr, or for the shutter, for lioldiug lenses or <li:i|>hnij'«ii-. . . 5.00 

Alliteliment to No. tiiI, with condensing lens four inches in diaui- 
utrr, holder for sliders, and achromatic magnifier with u rack 
motion, similar to tlic Mnyie Lantern, ......... 

Ititiphragm, with circular holes of different diameters, lilted to No. 

654,.6-» 

Diitphmgin. with sliding plate for rectilinear opening,.0.50 

Diaphragm. with long opening, one half of whirh is rinsed hy 
pieces of Hue or red gla*-, to show that the prism decomposes 

the white, hut simply displaces the colored ray,.0.50 

Oay-llytlrotten l.tunp; consists of a ilouldc concentric jet for 
dins-ting a stream of o ygen gn*. within one of hydrogen, upon 
n cylinder of lime, renderiiijt it incandescent, witli adjustable 
lime-holder, mounted on u stand with slop-cook*, fitted to n*c 
in a Lantern or upon the table. For the accompanying appa- 

rat u-, see Chemittry . 18.50 

Morton's Monochromatic Eight Apparatus for showing so¬ 
dium and other colored Itaiues,. 10.00 

Klcctric Regulator, Browning's,.It. 15.00 

Electric Regulator, Rulwarn’s. See Kfeetricity, . . I). 02.00 

Sure, la this catakatuc of i *|.n< al Insti 'intents w e enumerate tome drstnMi 
articles wllll'tl ralMlot t«- made at price* t<- oaiipite sMil liaise <4 Ilutxwcq 
uf Ports, amt lirow hing of lesi.t.Ki [ f..r tticse we give the approximate cost, 
with il,e letter It is II prritxcil. at wlilrlt we eati tinjiiirt to tlie order of the 
poirtiaser. We liave made arrangements wliti Mr. ItmwntUK and Mr. 
Iiutmcq by w Itleli we call supply their Instruments at thrlr prices, mtdlng 
only the actual expenses of baportattao. fleet /Yv/ure. 
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Wheatstone* Photometer : a lira** cylindrical ease in<-lt**itiu a 
*y»tctn of wliwl* trivin" niotiau to a di*e tipon whirh i* placed 
one or more poli«lu.«l brail*. It i* fonmloil on tile endurance of 
the ira)ire**iou of Iiirlit on the retina. With a single bead with 
two lights, a iloublr *y*lcm of rune* i* produced, of compare- 
live iuten*ity. There are al«o four disc* with livtul*, whirh ran 
!*• arranged in ilifferent forms, whirh proilure in sunlight a 

If mil variety of most beautiful clliptieal curve*.12.80 

Ilunsen'* Photometer; consists of a large square tube of tin, 
neatly japanned, two opening* at the middle, with doors, between 
whirh i» a diaphragm of paper, upon which i* a eirrlr eovrred 
by a solution of spermaceti in naphtha. When the light* are 
equal, this circle is invisible, .4-VI 


lirflrrtlon of I.lKht. 

668. Plane Mirror, in frame, with handle; six inches diameter, . . . 1.80 

66!l. Plane Mirror, six inrhr* diameter, on an elevating stand, and 

adjustable to any angle,.. 2.25 

670. Sphericnl Convex Mirror, of gla**, accurately ground, anti pol¬ 

ished and silvered; six inches in diameter; mounted on a frame 
to suspend, or with a handle, ... 2.50 

671. Spherical Concttve Mirror, of glass, accurately ground, and pol- 

i«hcd and silveml. Mounted on a frame to suspend, or with a 
handle. Six inches in diameter, ..2.7>*» 

672. Pair of Mirrors, similar io No*. 670 and 671, mounted in one 

frame, .....i."> 

673. Cylindrical Mirror, ..I and polished gla**, silvered, in 

frame; six inches in diameter, . ... 2 M 

674. Multiplying Mirror, in frame, six inches diameter.2.50 

078. Claud)' l.orrnine Mirror, convex, in morocco ease,.6.00 

670. Parabolic Reflectors (see llrttf, No. 424),. 25.00 

677. Kaleidoscope, of simple form; in pa|ier ease.1.25 

678. Kaleidoscope ; a tube mounted on walnut stand, with revolving 

objeet-ease in hra**, ...2.80 

679. Pair of Plain Mirror*, in frame* hinged together, with hook 

adjusted to ilitfcrent angles to produce multiplied reflections, . 4.50 
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CK.Y 


U86. 


r»!N). 

6!>|. 

692. 


CM. 


4r> 

——— - 

No. MS. No. <>•> 

Apparatus for -bowing tlio reliction of light in a Inpiid vein. A 
gla«* jar with brass cylindrical extension bearing a tula- anil jet, 
opposite to which is placed a lens. ,1 ray of solar or artitieial 
light is lniii'initteii through the water, ami into the vein ns it 
issues from the jar, ami hv interior reflection follows the curva¬ 
ture, ami forms a brilliantly luminous jet. 

Seven .Mirrors, mounted each on a gindaal, attached to a grooved 
bar, which is supported by hinged joints to a liasc and pillar; to 
reunite the prismatic colors, and recompose white light, . . . 
Seven Mirrors, each mounted in a ring, adjustable in all directions, 

U|iou separate brass stands, .. 

Three Mirrors, nit brass stands, adjustable to all directions, for re- 

curi posing white ligl.. 

Cylindrical Mirror, for showing the caustic curves by reflection, 
in successive orders. A ring of nickel, highly polished, mounted 
with movable joint on a base and pillar; placed in sunlight, the 
caustics will he thrown on the white plane with great distinct¬ 
ness .. 

Cylindrical Mirror, with six distorted tableau*.10.00 

Conirnl Mirror, with six distorted tableaux',. 9.50 

Incidence mill Reflection Apparatus; consists of a semicircu¬ 
lar plane fixed vertically on a mahogany base; at iu centre is 
hinged a small plane mirror, with an index, extending to a grad¬ 
uated scale near the edge of the plane; a small mirror is placed 
so as to receive rays of light and reflect them horizontally upon 
the central mirror; a plate of ground glass is held by a slider 
upon the edge of the plane, to receive the reflected ray; the 
index indicating half the nuiula-r of degrees to the receiving- 

P*"'®* ... 

" ollnslon's Goniometer, for measurement of angles of crystals, 
with accurate graduation; finely finished in brass, . 1). 38.00 
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olTirs. 


Ktfrai lion of I.IkIiI. 


No. :<h. 


So. ?H. 


ii:i. 


Prism. of crown glu«». finely polished; three inches in length, . . 

Priam. f««r inelirs in length,. ••♦•••• 

Priam, »i\ iwiic* in length, ... 

Pri»m, eijflit Inches, ... 

Mounted Pri*iii; a |>ri-m suspended by |a>int< in frmm', with 
movable joint ami aland, ao that it may be adjusted to a beam 
of light from an opening in the abutter; six inrhea in length, . 

Mounted Priam, eight inches in Jengtl.. • • ‘ 

Priama of rniwn aral Hint gla«-, momileil, to allow the principle of 

arhmmntiam,.*. 

Achromatic Priama, of rrown and Hint glaas, mounted on a brna* 

elevating atainl, adjustable at any Blijfle.. 

Hollow Priam, for liquid. A glass vcmcI with two planea of plate 

glass,.. ....»• . 

Priam for bisulphide of carbon; of brass, with platr-glass faces of 
»i*e to receive a pencil of ruy< of three inches in diameter, for 

projection, ... 

r |’wo Priama, "i ] 11 till r to No. 709, tnoiinted in a mahogany la»\, . . 
Three Priama, .imilar to No. 7®*. mounted in a mahogany box, . 
Kcefnngulnr Priam, of lame size and very fine, lor total rellce- 
tion, mounted on a brass elevating stand, wljiistahle, .... 
Pine Priam, of sixty degree* uncles, mounted 011 a brass elevating 

stand, adjustable to all positions,. 

Priamntie l.ena, or multiplying-gbi**, in tube,. 

Pllir of I.enars; plano-convex and pluno-eoneave, two inches in 
diameter; of same focal length, neutralizing cueh other. Finely 
finished, the edge* neatly ground, ........... 

Pnir of Lenses. neutralizing; two and a half inches. 

Pair of I.eitaea, double convex and concave, neutralizing; finely 
finished, ground edges, two iuelies diameter, ..... 

Pnir of I.enaea, double convex and concave, two and u half incite*. 
Pair of I,en*e*, meniscus, convex and concave, neutralizing; 

ground edges; two inches diameter. 

Pair of Lenses, mruiseiis; two and a hall inebes. 

Six I .crises. Set of, as almve; two inches in diameter. 

Six I .crises, Set of, two ami a half inches diameter,. 

Demonstration I.cnses, Set of six; one ami three <|uarler» 
iiK'lres diameter... 


3.00 

3.73 

7.00 


4.00 


0.00 

13.00 

20.00 

10.00 


..v» 


2.30 

3.00 


2.00 


(C) Jeff Behary 2019 












IIKKII ATI I OX OK 1.10 HT. ' < 

72.V Support lor l,ennr* ; l**c nml rh-valing pillar of while maple ; 

ring to hold one or two lensc*. giving mol lorn in uil .lirrctiou*; 

neatly |*ili*ltcd.. J.'iD 

7‘Jli. |,en*r <il crown (,'!&'*, for condensing lie'll I; four inches in diameter, 

itii.l short forn*; very fine,.. 4 .V) 

727. Frame, for No. 736, for one or two tense*, fitted lo No. 723, . . . 1.83 

72*. Achromatic l.en*c*, two inches in diameter,.lO.flO 

729. Achromatic l.cn»e», two ami u half inches diameter.2o.oo 


llrrampoaltlon of l.tRlit. 




Newton'* I>i*c, for recomposing while light hr reflection. A stout 
ranllNiuril di*e,with seven spectrum colors; a central tube,and 
» >011111 drum for winding u cord to give a rapid revolution; 
with liandlf and pin, 3.00 

t'olor l)i»e, with three niliiis, red, yellow, and blue, for rerompo*. 

iliL' white light; mounted *nuie as No. 730, ....... 3.00 

t'olor l>i*r, with three colors, for recomposition, red, irrren, and 

blue; mounted similar to No. 790, ..3.01) 

Revolving Dine Apparatus; mahogany base,scroll metal frame, 

ami pulley with srrew-niit for routining the discs,.0.00 

Set of l>i*r*; twenty-four circle* of eanllmartl and |«|irr,<if variety 
of brilliant color*, including each of the discs for recomposing 
while light. One *el an- rut in such a manner that they may he 
arranged «o that any combination of the prismatic color* may 
be made in the circle; at*o form* to produce the graded, or the 
gradual, blending of one color into another, producing very in¬ 
teresting ami lieautiful efleets. In liov, ......... 2.30 

Snell'* AppiirntU*. I'or exhibiting the accidental colors in vision. A 
while screed, w ith three openings, each of til)*, la-hind which re¬ 
volves a disc w ith the colors of red, blue, and yellow, ultcruatiug 
with white. In u*c, fix the eye intently upon a la-ad in the 
centre for a length of time, then let the disc be turned so as to 
prescut a |a-rfcetly while surface; the nimp/rmentary colors of 
each of the departments will be vividly tern, ....... KAO 

Soleil'a Snrrhnrimeler, furnished with four tubes, three of which 
are of liras* and the fourth of glu»s. Tin* instrument give* the 
quantity of sugar eoutaiued in a solution to an accuracy of almut 
one per cent.L>. 72.U0 
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IVilarltallmi ami Interference 



x... r i.». 


No. rii 


x<>. n.'. 


<41. Model uf n niy of light, showing two plane. of vibration. 

<42 Model of the reflecting Pa|«riwii|ii', with mirror*, mnl ineiilcill ami 

• |xdari*ed ray.. 

• 43. Model of the Tourmaline | , ohari<eo|a-, with riiv«, ....... 

744. Model of a crystal of Ireland .par, large -i/c. made of glass, .how. 

inj{ the iueident ray, the M pumtinti and polarization within the 
crystal, and the otdituiry and evlraortlinarv issuing rat s, ... 

745. Plate, for Newton*, rilie.; 1110111111.1 in lira., frame with screw*. 

The plate, are four incite* in diameter, and arc ground ami j«d- 
i.heil with great rare.. 

746. Plate, for Newton*, rings; mounted; with one disc of black (.dan, 

for projecting the image. on the screen,. 

747. Tourmaline Poluri.rope; mounted in pincers, for interposing a 

ctystnl.ft.onto 

748. Nichols* Pri.tn., from ... 3.00 to 

740. Poucnnlt's Prism., from.. 

/.VI. Senarmont's Prisms; polarizers,. ..4,00 to 

•*•>. Norrembers*. Itcllcctiug Polariscopc,.It. *H.M 

o>2. Double 1 111 nee Prism, of Ireland »pur.3.00 to 

733. Mirror ol lllnck (iluss, for polarizer,.I.V) to 

754. Selenite Objects, mount ml in sliders. The film* of Mdcnitc repn- 
. sent geometrical figures, llowcrs, fruits, Jtr. Seen by ordinary 
Wjfht they an- transparent, but in polarized light the figure, are 

•cm in hrilliant complementary colors,.2.00 to 

Plates ofCryslHla, etit perpendicularly and obliquely to their are.; 

Iceland spur, arragouitc, beryl, <£r.,.2.00 to 

7VI. I n:iimrnlcd (ilass, of sir forms; each,. 

737. Press, for .bowing the ring, in glass plate,. 

738. Camera Obacnru; mahogany l«>v, well finished. 

739. Camera l.ueidn Prisma.4.00 to 

7<!0. Camera l.ucida. mounted upon an adjusting stand, . . 7.00 tn 

761. Plates ol Mira, of different colors; each. 

<82. Plate ol Mica; uneven in thickness, ^ r iviii^ varied tints, . ... 


2-30 

9-30 

K.30 


7.V> 


6-30 


lo.ui 

10.00 

10.00 

I2.no 

KII0 


7.00 

4.00 


4.00 


5.00 

1.30 

3.30 
7-30 
6.00 
9.00 
I.V) 

1.30 
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On Vision. 


r 


v. 



No. r*.< 


No. 7*7. 


r i 


» • • 


760. Model ol Ike Kyr, showing the mat* severally separable, ihe vit¬ 
reous Imumr ami crystalline leu*, retina, iri*, eoruea and optic 
nerve; three ami a half inehe* in diameter; with mahogany 

•Inml.... 5.50 

707. Illustration ol' Ihe Eye, showing the path of the ray* through 
the crystalline leu*, the formation and inversion of the image in 
the eye, and the cause of tong, short and perfect «ight. (Jla** 

(finin' mounted on mahogany frame.0.00 

760. 11 lu*t rut ton of the cause of hi tif ami short sight; bras* cylintler and 
draw-tube, with gnmud flu,, for Ihe retina, and three lenses of 
different focal leniftb, ...* 10.00 

769. Artificial Eye; brass globe of four inelics diameter with lens, 

concentric dniw-lulH-s with ground class for the retina. A eon- 
vev ami a euneave lens aiv mounted on a frame, and revolve i‘i 
front of the cornea. This instrument illustrates the use of spee- 
taeles for lone and short sight.. 15.00 

770. Illustriitiou of the Pernistency of Vision; consists of a stout 

circular ratrdhourd with central cap, fitted to revolve on a pin 
nud handle. On the face of tin' curd a spiral line is drawn from 
the centre to circumference. A similar cardboard with circular 
hues ahoul equally distant us the spiral, By fi v ing the eye upon 
the revolving card for a -liort time, ami then looking at the 
oilier, the circular line* ap|H-ur to rlitatr or rontrarl, in the oppo¬ 
site direction to the revolving rani. 3.60 

771. Zoctropc. or wheel of life,.3.00 

772. Thauinatropc.3..V) 

775. Magnifying Lrnsrs; two plano-convex lenses in brass cylinder 

and ivory handle; diameter twelve millimetres, .75; eighteen 

millimetre*, 1.00; twenty-five millimetres,.1.2ft 

770. Mnicnifying l.euses, in horn mounting,.35 to .73 

777. Magnifying Glasses; three lenses in horn mounting, . . .75 to 1.50 

770. Magnifying I.eus; brass mounting, on tripml.1.50 

779. Heading I,cits; silver-plated ring, ebony handle, fifty millimetre* 

diameter.1.00 

7NO. Keilding Leos, similar to No. 779, seventy millimetres diameter, . 1.33 

781. Reading I.eus, similar to No. 77U, ten centimetres diameter, . . 3.00 
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u p r 1*8. 


Mlerowopta. 

7*2. Coddington I.cnsea ; silver mounting.-- ,w <° 

783. Tolies' Achromatic Triplet; silver ease, inch f««u,, . . . . 

7 S4. Frcni-h Microscope; Ini*** niouiiliiijf, draw-tuls*, illuminating 

mirror, with iiiic imm-r; in mahogany box. 

7 ,sj. French Microscope. bnuw-mouuted illuminating mirror and con¬ 
densing leu-, three power*; mahogany box,. 

7**;. French .Microscope; mirror and condensing Iciw, with three 

achromatic powers; in mahogany box,. 

787 Microscope; hrs-s mounting, hinge joint,on iron tripod base, table 
with object holder, nek-motion, condenser and mim.r, achro¬ 
matic triplet, set of objects. 




EB> 

EL. 


788. Tolies' Student'* Microscope, designed under theadvicc of dis¬ 
tinguished micru'scopists, is of pattern nod -ire most approved 
by experts. The rurved arm is supported on a Innmion of new 
form, which admit- of motion from horizontal to vertical, with 
a stop-movement, since with spring eli|«s, revolving diaphragm, 
eoneave mirror, with movement to (rive oblique light, or pluri-d 
on aepante stand; coarse and flue adjustments; one-inch eye¬ 
piece, two objectives of one ineh, ami ono-fnorth inch power, 
giving about eighty and three hundred and fifty diameters. The 
staud is very carefully made; height fifteen inches, ami weight 

six pounds. Black-walnut case,.BO.OO 

788. Additions to Student's Microscope; extra eye-pieces, two-inch, 
one ami one-half inch, ami three-quarter inch, 4 00 each; Cam¬ 
era I .ueida, ft.00; sub-stage for accessory apparatus, ft.00; sliding 
stage, giving vertical and horizontal motions by the hand, ami 
adapted to Maltwood's finder, lft.00; draw-tube, 4.00; ruck ami 
pinion, 12.00; plane mirror, 3.00. 
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798. Tolle*’ Student’* Microscope, with ono-incli and one-fourth-ineh 
objective*, one ocular, rack and pinion, lever-pin, adjustment fur 
I'ocii»itl>.*tago for illntuinatiu'.' apparatus, revolving dia¬ 
phragm, plane and concave mirror-, side-stand for illuminating 

object*; Mack-walnut caw...90.00 

Browning* Microscope* will l«e imported to order at hi* price*. 

.1. Browning’* priced catalogue will lie sent hy mail to order on 
applieatiuu. Price, fit) rent*. 

794. .tf icro*copie Prepnrntion*, on standard sire, 7(1X20 m. m. slide*. 

Anatomical and Pathological; liolauical hy I>r. Hunt and 
other*; Itiatomarcu'; Itwk-seetion* l«y Julian and llirkinson. 

Prices, from 23c. to $2 oil each. 

7«6. French Object*; one dozen slide*, insert* and parts; in ma¬ 
hogany bo\, .. • ■ l.tSt 

Nterroscope,. 




No*. 7V7. 7V». 


<98. Stereoscope, Wheatstone’s reflecting,.7.00 

797. Stereo*cope, Brewster's refracting, of Holmes’form; very neatly 
mounted with rosewood eye-shade, sliding picture-holder, and 

handle; superior lcn*es... . . . . 

70S. Stereoscope, similar to No. 797, mounted on stand, . . ... 


Photographic Picture*, ol line < 
buildings, cathedrals, trattspnrei 
ineluding, — 

Wilson's Seoteli and English Views, 
i-tuny's Switzerland and Italy, 

Egypt ami the East, 

European Citie*. 

Portraits ul Celebrities, 

Ilhine ami Tyrol, 

American Cities, 

Boston and Vicinity, 

799. Anieriniii Picture*, each. . . 
8110. Foreign Pictures, each, . . . 


pinlity; view* from landscapes, 
t views of interior* ol pidaccs; 

Rogers' (irotips of Stntuary, 

Ball's Statue*, 

Vatican and I-ouvrc Statues, 
Yoscniitc Valley, 

Parific Railway, 

Canada and Niagara, 

Snow and Ernst, 

Public Building*. 

.20 to .25 

..30 to .40 


L_ 



(C) Jeff Behary 2019 


S8 

ffi ec 








72 


OPTICS. 


Mr|>iropM. 


f 


:&C*' 


So. 1 * 416 . 

803. Ritchie'* Patent Megascope, an instrument for viewing photo¬ 
graphs ami engravings; consists of a pyramidal tube bearing a 
lens eight and a Imlf by five inrhes at its larger eml, anil at the 
smaller, a shade for the eye*; a sibling frame for holding 
pictures and adjusting the focus. Within the tube, near the 
eye*, i* a second lens, for use o( persons of long sight. The 
tube is mounted on a ban* with pillars, and is ailjustahlc at any 
angle. When not in use, the picture-holder ran be folded, and 
tube put in vertical position. The advantage of the tube is in 
cutting off all extraneous light, to the entire relief of the eyes, 
and milling greatly to the perspective effect of the picture. It 
can Ik- used for hours without fatigue. Pictures of twelve by 
ten inches, inside the margin, are distinctly seen without disturb¬ 
ance from spherical aberration. Neatly mounted in black 
polished walnut,..30.00 

800. Ritchie'* Megascope, very handsomely mounted in polished 

French walnut; ornamented.. 
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ftpertrnm Anilfili. 



No »*, 

BUI>WXINO’S SPKCTROSi OPES. 

We have made arrangement* with Mr. John Browning of 1-ondon for the «nle 
of hi' unrivalled spcctixMcopca Wc will import to order the following, or any 
otherof Mr. Browning’* instruments, free of duly, for colleges or schools, at hi« 
towcat prices, adding only the aetunl 'hipping charge' and expense*. Wc give the 
npproviinate coat. 

We will 'end, on applieation, a li't of higher-priced spectroscope-, ami direc¬ 
tion' for u«e, also Browning’* full list ol instruments, including a colored chart 
of 'pertrn. Price 80 cent*. 

807. Direct- Vision Spectroscope, with five prions, fitted in mahogany 

case. This i* a most powerful ami portable direct-vision instru¬ 
ment, easily separating the D lines in the solar spectrum, . .it. .‘$4 00 

808. Student’* Spectroscope, in stained cabinet. This instrument 1m* 

a prism of extremely dense gla»* of superior workmanship. The 
circle is divided, and reads with a vernier; thus dispensing 
with the inconvenience of an illuminated scale. This arrange¬ 
ment possesses the very great advantage of giving angular 
measures in place of a perfectly arbitrary otile. The slit is also 
furnished with a reflecting prism, hv mean* «f which two spec¬ 
tra can be shown in the field of view at the *ame time, . B. 38.00 
8TKI. Model Spectroscope with two prismsi mahogany cabinet, . B. 78.00 

810. Sorby-Ilrowning Micro-Spectroscope, with rack motion, . B. 31..VI 

811. Spectroscope lamp; elevating stand, with ltmi'cn'* burner and 

adjusting clip for holding platiuum wires,.4 2-> 

812. Her qucrcl’s A ppnmtiis, for obtaining the speetniin of a substance 

in solution; elevating stand with hiudiug-serews.8.S0 

813. Drowning’* Improved Spurk Condenser, with holders for 

metals; mahogany liox, , ... 24.00 

814. <>eUsler’a Tube* for the spectra of various gases. See page 18). 
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OPTICS. 


Ka(lr t.antrms. 



So. 814. 


Marry’* Patent Seioptieon ha* derided advantage* over other 
fonn* of the innine lantern, in the great hrillinnry of llie light 
obtained lav liia arrangement of the lamp; ami lay the improve¬ 
ment* lie ha* inlmluml into it* eon-truetion. it ha- heroine 
ao perfeet an iiiatriinient a* to pleee it ntmvo nil Other- llint we 
have -een. The com tensing |en*e« n-eil lire of -U|*-rit>r quality, 
ami the magnifying lenses are aelin.ttmtie, nml jjhre very perfect 
definition. The nrouigemeut of the llniiie-rlmmher i» aueh that 
all the heat generated i- eotnhieted elf. preventing any linen- 
venienee. The light i- remnrkahly white, and i- very equally 
distributed upon the screen. Mr. MarryV adaptation of the 
oxy-hydmgrn light i* very eoiivenieut and effective, at i- ul-o 
the arrangement tor tlie miero-eope and |«olari-cope uttaeh- 
mriit-. 

815. Morey’s Seioptieon, cylimlrieal form; evten-iiMt chimney, tamp 
fur heroic lie oil, ineloaed fianie-ehamlier; condenser*. four* 
inch aperture; ueliromatie objective* with nuh-iimtion, "|«u|iie 


curtain and timer*. 45.tlO 

Sit*,. Seioptieon Case, for holding the in-tninient and lor -landing it n|Kiu 

when in use,. It-dO 

817. Pair of Seioptieon*, with dissolving titling-, liKt.tK) 

818. 0*y-hy«lrogen Jet, complete,.11.00 

819. Microscope Attachment, with achromatic objective*; according 

to tlie nnmher and perfeetion of the objective*, from .... tIO.ttO 

820. Polariacope Attaehment.60.00 


Not,. — for the iKvemry accompanying appsrstu* for the uxy-hydrogvn light, 
*cc Chemulry. 
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Wo are prepared to furnish slides from the lies! maker* at their low¬ 
est prices. Wo <lo not copy thoir catalogues into onr paints IkiI 
will send n full list on application. 

Tlio pictures an* beautifully (adored photograph*. *»i' uniform sine, in 
frames seven hy four inches; picture* three inches in diameter. 
The price* arc subject to such discounts a« arc made try the 
makers. 

Spectrum Analysis. Set of twenty very interest in); and valuable 
Illustrations, presenting to the student not only a vivid represen¬ 
tation ot the special object, hut also illustrating the science of 
Nprinm .tssfyiir. The slides are: I. Decomposition of l.ight 
In prism (Solar Spectrum); 2. Comparative intensity of heat¬ 
ing, luminous, and chemically active rays — in spectrum; 
S. Fraunhofer’* map of solar spectrum; 4. The Spectroscope; 
li. Spectra of the Sun, Iteta (’ygnl, ami hydrogen; 6. Spectra 
of potassium, ruhidititu, sodium, and lithium; 7. Spectra of 
earlmn, comet II. (INCH), spark and nrhula*; S. Spectra of 
Aldrlutmn and Alpha Orionis; !•. KirchotT’s map (front 194 to 
220) ami Rutherford’s photograph of the same; 10. Spectra of 
chlorophyll, chloride of uranium, magenta, and blood; tl. (>as- 
siot’s Spectroscope — made hy Browning; 12, Hoggin's map of 
metallic lines, from 320 to 2790; 13. liny fill's map of metallic 
lim*s, from 2790 to .VAVt; 14. Iluggin’s Star Spectroscope; 

15. Map of solar spectrum, from 38 to IG3; IB. Map of solar 
spectrum, from 102 to 287; 17. Map of solar spectrum, from 
283 to 400; IS. Coincidence of spectra of iron with 03 ol the 
Frauulmfcr lines; 19. Spectra of tin* sun, chromosphere, prom¬ 
inences, and corona; 20. The atmospheric line*; each, . . 

Astronomical Illustrations; set of twenty slides, each, . . . . 

Astronomy, on long slides; set of 41 pictures,. 

Geology; twenty slides; each, .. 

Mnturnl I’henomenn; twenty slides; each, .. 

Natural History in all hram'hes; each. 

Sacred History; Dorr's lllustrations.Ae.; Foreign anti American 
Views, ami miscellaneous pictures in great variety, from I.,’i0 to 
Chromolropcs and moving slides, , 2.80 to 

I’lniti Slides; pictures three inches square, in narrow bindings; in* 
rluding views, statuiu'y, buildings, Ac.; each, from 75 cents to 
M ieroseopienl Objects, enlarged from nature. 

Any of the pictures of the sets may he selected. 


1.00 
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KLKCTItlCIT Y. 


ELECTRICITY 




I 




No. Ktl'.. 


Ml. Friction Cylinder, of .." lfl 

M2. Friction Cylinder, of seating-wax,.1-25 

833. Friction Cylinder, of vulcanite,."4 

Mi. Electrophorn*, twelve inches diameter, of vulcanite; mounted 

ii|M>n ha«c of brass, with metal plate ami involuted handle, . , 8 00 

834a. Electrophorns, n plate of thick vulcanite, twelve inches in ,diam¬ 
eter, with metal plate and glass handle,.. . . • 4.00 

s35. Electrophone*, similar to No. Ml; fourteen incite* diameter, . . 10.00 

MS. Frictional Machine; plate sixteen inehc« in iliameter, prime con¬ 
ductor, neatly japanned; mounted on swelled glass pillar with 
hraa* have, mahogany negative pillar, brass springs anti rubber 
plates, silk hag, brass chain, polished mahogany base.21.00 

837. Frictional Machine, similar to So. Ml!, substituting Ungers’ con¬ 

denser for the conductor, nml Mark-walnut for mahogany, . . Is,(Ml 

838. Frictional .Machine, plate sixteen inches in diameter; prime 

conductor of brass, glass negative pillar with brass hall four 
inches diameter, brass springs with screw tension and ruhives, 
silk bag, brass chain; mounted on polishes I mahogany base ami 
pillars for the shaft, .25.00 

839. Frictional Machine, similar to No. 838, substituting the Roger.’ 

condenser ami block-walnut hose,.22.00 

840. Frictional Machine, plate twenty inches; similar to No. 888; 

prime conductor seven inches diameter, mahogany base, . . 33.00 

841. Frirtional Machine, plate twenty inches; similar to No. 838, 

substituting the Rogers* condenser ami black-walnut base, . • 30.00 
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Frictional Machine, plate twenty-four incite* diameter, «imtl*r 

in form to Xo. 838; rtialtooany Im-r, .. 

Frictional Machine, plate twenty-four incite*; «irnilnrto No. 83R, 
Mili-titutitio Honors' comic user, ami black-walnut t»a»c, , . . 

Frictional Machine, plate thirty inches in diameter, similar to 
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K I. b ,« I K M l n 


S4.V Flirt lonnl .llm-liinr. pi iliiriv im li in ili.imctiT; Hra»« prime 
rtianliirfor riioiiiit« «l on .1 w» II >•«! gin** *i»li Inn*’* 

nc^nlivr n»ti«ltjrt«r up *ii n -innl ii- pillar; iImuMi* mnl «^*unit»1c 
art* uf |m iim•*; %(irIi|o with 11 ihiuii m ivu i*i»*I ruMNt|4tU^i 

polidutl timln>^»tiy tune mi*I pillar* for the *l»art. Tin* *liuft 

in clcvatol fort* -four inrlu-* from tin- lloor,. 

Frictional .Machines will Ik* made to order, of lorjrcr ilitncn- 
sion«, with one or two plate*. 


M , 


V 


•JBk. 


Nt>» hpV_»|H. 

Cnrre'* Dielectric Machine; ron*i*t* of two plate* of vulcanite, 
which rvvolve io oppo«ilo direction* and overlap each other. The 
lowt'i plate i« exeited by a pair of rubber*; a prime conductor 
i* supported by inaulatiiij pillar*; to tlii* an* attached a comb 
and a Hector plate of vulcanite; to one of the pillar* an oppo*ite 
comb i* fired, bearing a di*rharjring-md and ball: a pulley with 
crunk i* attached to the *haft of the lower plate, and a »mall 
pulley to the upper, with a cro*»-belt. Thr power of the ma¬ 
chine i* greater than the frirtlnrud, hut i* much inferior to the 
Holtz. Moisture in the atmosphere affect* it ahout equally with 
the frictional, ami le»* than the Iloltz Machine. 

Dielectric Machine; vulcanite plate* eight and thirteen inehe* 

diameter; mahogany ha«c. !H>.00 

SI". Dielectric Machine; plate* of thirteen and eighteen inehe* diam¬ 
eter; mahogany ha*e, .. 00.00 

848. Dielertrie Machine; plate* of *ivtcen and twenty inehe* in 

diameter,. 75.00 

Urn** chain and amalgam are *ent with each machine. 
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K L KCT It I f A I. MATH INKS. 79 

HV). Hertsrh Machine; mahogany ha*e, insulating gla** pillar* holding 
• cylindrical bra** conductor; pillar* for rapport of a vulcanite 
(evolving plate; two l«ar* with comb*, one connected with the 
conductor, the other hy a chain U) the earth; pulley and crank, 
and multiplying pulley*; vulcanite plate twenty im'lie* in di- 

ameler...flft.00 

The machine can only lie used in a favorable »Imtr of atmosphere, 
and i* inferior in |K>wer to the dielectric machine. 




It ITCH IK'S IH 11.1/ SI ACII INK. 

The !>a*r i* of cast iron, of handsome form and neatly japanned; a mahogany 
pillar in the middle of tlic ha*e support* the shaft of the revolving plate, ami al*o 
hold* the rroM-eonib. The trii«/oir-/ibj/e L* held in position hy two small ma¬ 
hogany pillar*; two conductor* holding comb*, arc sustained on gln*s pillar*; a 
driving-pulley with crank i« unppnrtcd on a pillar upon the base, movable to 
give the dc*ired tension to the licit; a multiplying pulley is placed below the 
shaft. Two Leyden jars connect with the conductors; a sliding discharger reg- 
nlates the striking-distance of the spark. All the metal-work except the base is 
of brass. 

The power of the machine is very great, the length of the spark being nearly 
the radius of revolving plate. 

Tin- excitement is made by gently striking the paper sector of tlie window, 
plate with a cat’s skin, or by bolding against it a piece of vulcanite which has 
been previously rubbed on a cal'* »kin. 

851. Ritchie'* Holtz .Machine; revolving plate sixteen inrhes in di¬ 
ameter, with chain and piece of vulcanite,.dO.OO 

K!V2. Ritchie’* Holtz Machine: revolving plate twenty inches in 

diameter; chain and vulcanite piece,..VI .00 

KB. Ritchie'* Holtz Machine; revolving plate twenty-four inches 

in diameter, with chain and vulcanite piece,.60.00 

Kid. Ritchie'* Holtz Machine, with two revolving plate* twenty inches 

in diumrtrr,... 

H55. Ritchie’s Holtz Machine, with two plates twenty-four inches in 
diameter, ... 

886. Cat's Skin, for exciting the Holtz machine, electropboru*. Ac., . . .75 
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E I. i Kiel i Y 


Distribution and Induction. 


> • 


No. Stic 


No. wn. 


800. Insulated Conductor. of lirjjr surface, to use with the Molt* »n<l 
other machines, made of tin neatly japanned. ntnl mounted on 
A )fluM pillar and base; conductor twenty inches latiit by five 

and a half inches in diameter. 

Insulated Conductor, similar to No. 800 ; twenty-four inches long 

by seven inches in .. 

Insulated Conductor, of bra--, fifteen bv four inches; mounted 
on a swelled glass pillar, mahogany base, ...... 

863. Insulated Conductor; a brass bill four inches in diameter, on a 
plass pillar and base, with arm and ludl U|K>n which i-an be sus¬ 
pended Die Elrrtrir Hr I In, Image Platen, Ai“. 


861, 


86‘J. 


won 


10.00 


8.0ft 


No. 8fi4. 


No Hi'i. 


864. Insulated liar, with electrometers, for induction. 4.(8* 

865. Kllipsoidal Conductor; slmwinc the unerpial distribution of elec- 

tricitv; of brass, supported on glass pillar ami base, .... 15 00 

866. Farnda y's Muslin Hair, sustained upon an insulated rinc of wire, 

with silk .. 

86T. Hollow Sphere; to show that electricity reside* on the exterior 
surface. A brass globe five inches in diameter, on insulating 
pillar and mahogany I in sc. an opening in the lop admits Ibc test- 
needle; a rod of glass or gum lac. with disc of gold foil, . . . 

868 Hint's ciobe . brass globe four Inches diameter, mounted on ma¬ 
hogany ba«c ami insulating pillar; a pair of thin hemispheres, 

with insulating handles inclose Ihe globe. ... 

860 Hint's tilnbe, similar to No. 868, fiv e and a half inches in diameter. 


8.00 


non 

11.00 
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872. Insulating Stool, of m»hn^iny, braced, with lived welled glass 

i>-g».416 

873. Ilisilliitiiig Stool; mahogany, braeeil; large swelled glass legs, with 

I mi.. ww*ru|H, .. 0.00 

874. Apparatus lor Illustrating the Tcusiou of Electricity; four bnou 

insulated finin', of 11 iinm’ti'p. olie to four inches, adjustable at 
different distance*; on mahogany base, ..15.00 

875. Apparatus Illustrating the Uclation between Surface and Intensity. 

A mahogany luise with two insulating glass pillar-, between 
which is a cylinder of lira—; n -beet of thick tin foil in wound 
upon the cylinder, which enu be extruded or rolled up at pleas¬ 
ure after bciug excited. A pith-lmll electrometer is attached to 


a pillar, ... 12.00 

876. Sliding Directing Hod ; three feet in length, with hinged joint, 

to attach to the Electrical Machine,.2.50 



Electrometers. 


No. *78. 


No. ti?li. 


No. 880. 


877. Pith-Bnll Electrometer and -land,.75 

«78. Quadrant Electrometer and-land,.1.75 and 2.75 

879. Gold-leaf Electrometer, with stem and ball, ....... 3.75 

880. Gold-leaf Electrometer; glu— cylinder on bra— stand, bra- 

cover an>l plate; a movable rondett-ing plate with insulated 
handle,. 8.00 

881. Coulomb'- Tortion Electrometer, for accurately measuring 

-mall quantities of electricity; glass cylinder ten inches diam¬ 
eter, with graduation, on mahogany Icvclling-tui.sc; tube with 
graduated cap ami adjustments; needle, with gold plate; hall 
on stem for excitation. Finely finished,.25.00 














K LKCT K I CITY. 


iUmrtinn, ICrpitlclnn, and Dlftf hargr. 


r 


«rC 


No. 


No. SSC, 


No. wr. 


88.V Swan and Baxiu,.I'® 

SHit, Flier and stand... 

HS7. Tellurian, with poi lit and stand; used on the prime conductor or 

upon the hitulnlnl Support ...I - "® 

KH. Tflluriiin, mounted on inflated aland.2.2. ■ 

889. Spider, for attraction nnd repulsion,.® 

S». Inclined Plane; two parallel coda eighteen inches long, with a 
middle support on movable joint and atom to place it on the 
prime conductor or luiulatrtl Support ; a flier on a wire axis, . fi.00 


No. Wl. 


No. 892. 


No. Mtfl. 


891. Float Wheel, frame and stand, with a wire point for conductor, . 2..V) 

892. Siphon, and bucket to suspend to conductor.1.00 

8!W. Revolving (Kobe, with point and *laml and movable ring. Place 

it on the I ’nirrrtal Diieharyer, bring the point* near the globe 
distant a thir>l of circumference apart; connect one point to ma¬ 
chine, the other to the earth. Without tho ring the globe will 

revolve after being set in motion,.2.73 

894. Piercing tilass Apparatus; consist* of a thick cylinder of glass, 
with a heavy ami broad ha*e three incites in diameter, ground 
plane on the liottoui. A fine wire passes fnnn the centre of the 
plane surface to a tail I on the top. In use, the base is placed on 
the glass to lie pierced, with a coaling of thick copal varnish; to 
the opposite side a point with chaiu for the discharge. A 
six or eight inch length of spark will pass through a glass plate 

half an inch in thickness, ..4.3° 

S95. Piercing tilass Apparatus, for piercing a card or thin plate of 

glass...3-00 
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ATTKACTION 



No. Hist. No. SIC 


N%. Hnlnnre Discharges, or Electrometer. Mahogany bu»c, insulated 
pillar for the beam, sliding-rods on glass anil mahogany side- 
pillar-, anil hra*< t'liaiiw,. 

897. Electrical Bella. Two 3-inch hell- suspended upon a wire 

frame; one hy lirav wire, the other by silk coni: the latter has 
a chain to make connection with the earth An insulated hall 
is alternately attracted and repelled between the Mis.1.7S 

898. Electrical Bell*. A act of three S-ineh bells, with frame to *u»- 

pend to conductor or the tmulaled Support, .2.00 





899. Chime of Seven Bella, mounted on a mahogany hasc and insu¬ 
lating pillar. The middle Ml ia aix inches, and the surrounding 


hells three inches in diameter,.. 9.00 

900. Chime of Five Bella, mounted similarly to No. 899, with seven 

bells.*.00 

901. Bell* mid I.eytleu Jnr; mahogany base, brass pillar ami bell, 

and support for discharging-hull; t.cydcu jar of one quart ea- 
paeitv with bell; thrve-ineh hells, . ..4«M 

902. Bells null Stand, similar to No. 001, fitted for cither one or two- 

quart jar; without the jar.3.00 
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electricity. 


I! 



1 


BE" 

j_[ 

n 



No. W*. 



000. Plate, to am* to tha Slide ny Rod, for dancing pith-ball*, to o»c 
with a Capped Rtetietr, . 

907. Pith null., per Oown, in box.. 

908. Dancing Inincr Plate*. nOun**. ten inrho* diameter, to *n*pctul 

to prime conductor or to the latu'aled Support, • • • • • ' 

90)1. Dancing Ini title P Inter, mahogany la*; the upper plat* i* nt- 
laelu'd to an insulating pillar, the lower plate .upported on a 

pillar with sliding adjustment.. * 

910. Uanciutt Image* ol Pith, painted; per pair. 


i .no 


No.'911. 


Xo. 012. 


911. Electric Spoon, for igniting ether, . 

912. Gas Piatol, of japanned till, with cork. 


r _ 

No. 913. , «»• NO> ‘” ; - 

913. Ga* Pi»tol. with curved mahogany handle.. * 4.00 

914 . Gn* Piatol, with curved mahogany bundle; fitted also for voltaic 

. . . . . • 5.00 

rnrrrnt. 

915. Electrical Cannon, bra** mounted, ... . . • ■ • • • • • ®- ow 
910. Powder Bontli; illustrate* the effi'et of passing the discharge of a . 

Eevden jar through water.. • 

917. Ivory Mortar and Uull. 

918. Kinncmley’a Electric Thermometer. 
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No. V.V. No. 1K1. 


5)20. Obelisk, iHn-»»ralimr I lie lightning-roil. A pyramid of several parts 
rest ill); upon a pedestal; a hqhtmn / rod parses down through a 
movable block; if llii« is placed so lliat the roil i* not coiitinii- 
o«i», it is ilnuwii out l>y the discharge of a Leyden jar, ami the 

obelisk fall*.3.00 

921. Thunder House, illustrating the lightning ml. The house is held 
together by magnets. The rod lias a break, arranged so that if 
it is closed, the spark passes through the roil; but if turned, the 
spark passes through a gas pistol placed within, aud the house 
is thrown down,.8.30 



922. .Spiral Tube, twenty inches long; spotted on the inside, with brass 


raps and ball; mahogany stand.. 3.00 

923. .Spiral Tube, similar to Xo. 5)22; thirty inches long, . ..... 3.78 
024. Set ol Spiral Tubes; sir tula's mounted on a mahogany base, 

central insulated pillar, and revolving star discharger, .... 20.00 
925. Profile of Franklin ; a plate of glass in a mahogany frame, 

mounted on stand and pillar. 4.80 

1)20. Luminous Star, similar iu mounting to Xo. 923, . 4.80 


t 

X 

No. 


No. WM. 


No, Ktt. 
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ELECTRICITY 



929. .Stand for illuminating eggs,. 

9Ctl. Luminous Word*. — " Light,"“ Union," <fcc., — on gl***, in frame, 

with handle.. 

932. Luminous Name of Institution or I’or»on, on plate glass fitted for 
suspension, ..... 


Condensation of Electricity. 


933. Condenser of .1’pinu* ; plate of glast mounted upon » mahogany 

hue nnd pillar, with two uiovnhle metal disc* supported on in¬ 
sulated pillar, with electrometers. 

934. Illustration of the l.eyden Jar; plate of class, with coatings 

and electrometers on each side, .. 

93.Y Miser's Plate, with |a|icrod edges,. 

lKIti. Miser's Plate, mahogany frame,. 

937. I.ightnins Plate, covered on one side by lini«* filing*, on the re- 

verse with tin foil. 

938. Leyden Jar, with movable coatings; two quarts. 

939. I.eydett Jar, eoated with heavy pure tin foil; mahogany cap, lira** 

stem, boll anti chain; one pint, . . ... 

940. Leyden Jar, one quart.. 

941. Leyden Jar, two quart*. 

942- Leyden Jar, lour quarts, . 
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No. \nr. 


943. Electrical Battery of four 1-quart I-cydcn jars, polished mahog- 

any case. Xiyalivc discharging bolls on the side.9-00 

!*44. Electrical Battery, four l-<|iinrt jars, iu neat walnut case, . . . 8.00 

943. Electrical Battery, four 2-quart jars; maliogaiiy e«»c.12.00 


1HG. Electrical Battery, four 2-quart jars, walnut ease.11.00 

HIT. Electrical Battery, *ix 2-quurt jars; mahogany case, .... 13.00 

048. Electrical Battery, six 2-quart jars; wnlnui case,.14.00 

040. Electrical Battery, four 4.<iuort jaw; mahogany cue, .... 14.00 

030. Electrical Battery, four 4-quart jars; walutit case.13.00 


931. .Morton's Cascade Battery; eight plates of glass ten Inches 
square, with iosiliug» alternately connected, mounted in a case 
with insulated discharging pillars. The effects of an electrical 
discharge iu u vacuum from the Induction Cot/, are very much 
heightened by this battery,.. 12.00 



No. 


No 914. 


No. 


932 Electrometer Jar, with a sliding removable discharger; one quart, 

933, Electrometer Jar, iwo quarts, . 

954. Diamond Jar; perforates! .pit. to show the inside points; two 

quarts, ... 

1135. Diamond Jar, four quarts,. 

950. Atmospheric Leyden Jar, with rrooked stem and ball for sus- 

|K'iisinn, movable ring with |H>ints; one quail. 

937. Atmospheric Jnr, two quarts,.. 

958. Lightning Jar, with outer emit of filings, showing the rigrag lines 

of the current; one quart, . 

959. Lightning Jnr, two quarts. 


2.00 

2.50 

3.00 

3.75 


2.00 

2.50 

1.75 

2.23 
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I. It Ml N*OtS DISCHARGE. 



X ,t 



Set* of Point* fur l.uminou* Bell, to screw to tlic Air Pump i<ml 
Sliding IIml. Tliedcclrie Miqs between the point', and the 
luminous covering of the negative wire, are very licautiful, . . 
Gnssiot's CllMtlldc 1 a gbi" vase coated on the in'iile, and a gin" 
tube through which the sibling-rod pause' to eonneet with the 
inner eoating. The How of electricity W very hrilliant in a 

darkcneil room. Four-inch vase. 

Gnssiot* Ca*rade ; mx-inch vase,. 

Gassiot'a Cave tide, of uranium gin'*, which with the electric light 
liccoroc* fluorttccnt , four-inch va'e, 

Gnssiot'* Cascade, of uranium glu-*; six-inch va»e. 

Electric Egg ; a strong gloln 1 with lira" ea|», sliding-rod, »t op-cook, 

and stand for exhaustion, .. 

Electric Egg, similar to No. 979, uranium glass . 

Aurora Tube (sec Pneumatic!, No. .KKI).6.50 and 

Abbe Nollct* Globe; gla«« receiver with thick glass globe and 
movable cap to admit water; by adding 'OHIO 'tdphnte of quinine, 
the water become' Jtuorercent; the electric flow is peculiarly 

beautiful ; four-spurt receiver . 

Abbe Nollefa Globe; six-quart receiver, . .. 

Abbo Nolle! - * Globe ; foiir-spiurt receiver of uranium gla", . . 
Abbe Nollct's Globe ; six-quart receiver of uranium glass, . . 


GKtSSI.KR’S TtTBKS. 

. Gcualer’a Tulx-s for electric light are sealed glass tubes containing a highly 
rarefied vapor sir ga«, with which the tubes were filled lieforr the exhaustion. 
Platinum wires are sealed into the glass at each end, to conduct the electric 
current. 

The hrillinnry and beauty of the electric light with the Induction Coil, the 
great variety of c(Tests of strbr, stratification, color, and fluoirsccncc, are inde¬ 
scribable, and many of them arc shown with fine effect with the llolt: Machine. 

The great variety of forms ami 'ires renders it difficult to fix prices. A 
few form* arc given on the following page, with approximate prices. We will 
endeavor to make, when desired, the best selection for amount required. 
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ELKCTRICITY. 


Veliilrr'a Tuhfi 


O- -05- 



two. Plain Tube (Ki*r. t); phosphorescent, of different colors, 3.28 anil 4.76 

ti91. Plain Tubes (Fig. t), of large mips.6.80 

902. Cascade Tube (Fig. 2); in the narrow till*- the Gratification is pc- 

euliarly marked, an<i the light in the Isdls i' photphometnt, . 3.90 

9!Kt. Cancnde Tube (Fig. 2), huge »ise.4.50 

994. Tube (Fig. 3), with two divisions, with different gases; no eotntnu* 
nication exist* he tween the |Mirtinns; the iltnminniion of the in¬ 
terior htilbs by inrhirliuM is vevy beautiful, ........ 6.00 

90S. Tube (Fi*r- 3), with three divisions, lutyc -ixe.8.00 

996. Tube (Fi*r. 4). The narrow ami the enlarged portions produce pe¬ 

culiar effect* upon the intensity autl color of the light, anil of the 
stratification.. 3.80 

997. Combination Tube* (Fits. 3), with interior narrow tube nml bulb* 

of different .colored glass. Tlie light ami color* urc vety brilliant, 4.80 

99 M. Small Tubes (Fig. 6), with variety of element*,.1.80 

999. Tube* (Fiji. 7), with interior spiral of fine tube. The outer one is to 

lie filled with liquid for /hiore*crnrr, Ac., . , 3.25, 5.40, and 6.40 

Nora. A *01111100 of quinine, eolorle**. It of a rich blue, with electric light. 

1(100. Tube (Fig. 8), for show-ins Gratification in broad planes.5.50 

1001. Tube (Fi>e. 8), similar to No. 1000, mounted,.. 

Puri. Tube (Fig. 9), for the rotation of the current round a magnet, . . 6.00 

11X13. Globe (Fig. 10), with interior flat spiral of fine tubing; the globe 

may be filled with a solution of chloride of gold, quinine, Ac.,. 3.50 

1004. Globe, similar to No. 100(1, inclosing rosette of small colored tube 

of different-colored glass,. 3.25, 3.50, aiul 4.u0 

1005. Tube* similar in form to Fig. 7; the interior tube forms the words 

“Volta," or ** Galvnni,".^ 

1006. Tube* in form like Fig. 8, inclosing a uranium vase, 3.25,4.50, and 6.50 

1007. Vncuum Tube, in which the vacuum is so perfect that the currrnt 

ir ill nnt pntt between the wires, although they are but one fourth 
of uu iuch apart,.. 
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Magnet*. 
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9 


So. hop. 


■ 






■X 

oil 




N J 


] 


No. turn 


No. 10H. 


1025. Natural I,odr*tone; piece, in box.M 

1020. liar Magnet; polio lied Heel, *ix inches Ionic,.80 

1027. Bar Magnet; polished sled, ten inchc* long, . ..78 

1028. Bur Magnet; two plate., connected by imw«,cight i tie he. long,. 2.80 

1029. Bur Mlicitet; three plate*, ten incite* long, .3JO 

1030. Pair o!' Bar Mngnet*; |.nli.hcd Heel, with pole-lied iron anna. 

lures; in mahogany liov,.3.78 

1031. Break inc Mint net, grooved l« break into four pieces,.15 

1032. Magnetic Needle, four inches long, mi stand and pivot,. . . . 1.00 

1033. Magnetic Needle, siv-ineh, with agate cap. Hand and pivot, . . 2.80 

1034. Collimator; four-inch needle, in brass ease, 6 by 1 inches, grad¬ 

uated arc of 20 degrees; glass cover. The sides of base are par¬ 
allel with the aero line. Airurately made anil very sensitive, . 10.00 

1038. Dipping-Needle, four-inch; on brass stand,.. 3.50 

lOtlC, Dipping Needle; brass lm.se ami pillars, graduated are, levelling 
screws and spirit level; needle ten inches; agate bearings, glass 
cover; giving the anglr of the dip with great precision, . . . 28.00 

1037. Astatic Needle, six inches long; with stand and pivot, .... 2.00 

1038. Astatic Needle, six-inch; agate cap, stand anti pivot, .... 2.78 

1039. I’ or Horseshoe Mnsnet, four inches long; polished steel, painted 

for half its length to avoid tarnishing; with armature.80 

1040. V Magnet, with armature; six inches long.78 

UMI. I : Magnet, with armature; eight inches long,.1-28 

1042. I' Magnet, with armature; ten inchrs long,.2.00 

IMS. I' Magnet ami armature; ten inches with handle.2.80 

1014. Compound U Magnet; two plates six inches long and armature, 2.80 
1045 Compound If Magnet; throe plates eight inches long, .... 5.00 
1(W. Wheel Armature; revolves on l) magnet, ........ .80 

1047. Pocket Compass, in brass Imv, glass cover .2.00 

1018. Pocket Compass; agate cap, brass box, with cover,.3.00 

!<H9. Pocket Compass; very delicate, silver ease,.4JO 

1030. Magnetic Piah or Swan. .80 
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ELECTRICITY. 




Voltaic Battcrtea. 


jOfift. Gron'l Battery; |riiw cell, heavy tine cylinder; platinum elec¬ 


trode three incite* Ion".2.00 

lOfifi. Grove’* Buttery; four coll*, in black-walnut ltox.0.00 


10(17. Grove'* Battery; «i\ cells in ho*..13.00 

1007a. Lcclunchc Battery ; a clas* cell, with a porous cell filled with 
peroxide of manganese and carbon eorloting the carbon elec- 
troile; a owl of zinc forma the nc alive electrode; the outer 
cell i* to contain a diluted solution of sal-ammoniac; the power 
is feeble but very constant,.2.S0 


1059. Galvanic Couple, or Frojr Battery.1-00 

1060. Voltaic Couple ; glass cell, plate* of copper ami of tine, with bar 

and wires for the current.1-Id 


1061. Sulphate of Capper Battery; double cell of copper *i\ incite* 

hi>rh; cylinder of zinc, *up|K)rtcd by wood iiistibuors, .... 2.80 

1062. Smee’a Battery ; ^la** cell, two quarts, zinc electrodes four by two 


inches; screw pole-cups .3.80 

1063. Smee’a Battery; electrode* eight by four inches,.4.00 

1064. Daniel’n Constant Battery.2.28 


No. 1062. 


No. 1067. 


No. 1061. 


No. tons. 
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Bunsen's Battery; two-i|unrt trla«s cell, -olid carbon electrode 
will» im|mnl •tnr-rlnii|i< < n«iin'lion!> l ini stout rosier han<l«, 
heavy cylinder of rolled yinc, with scrcw-clump nml copper ril«* 
I Kin. ('lamp* ami Isolds are sent with a buttery of four or more 
cell'. In admit of their Ih-hilt iiiiiti'il for intmuity or quantify. 

II an*en'» Battery, similar to Xo In* W ; oik -gallon roll. 

Bunsen's Buttery; twenty 2-sptart cell*. 

Ilichroinnlf ol Potash Buttery; oputr.- ■. II. 

Bichromate of Potash Jlitttrry! glass globe with wide eylin- 
■Irlenl neck, nml ra|*. The enrbon plates arr stationary; the 
rim- electrode is connected to a Inin* sibling-rod, permitting it 
to lie ilrtiwn out of the li<|iiiil. This is the hest battery for gett- 
eml purposes, nml enn lie kept always ready for Use. It is im*- 
ilorous nml free front injurious fumes. < 'opacity, one quart, 

Biehroinitte of Potash Buttery; two quarts. 

Bichromate of Potash Battery ; one gallon. 

Gul van ic Cell, for projection. Two plates of plate »lao, sepst- 
tntcil hr a Iwml of nthher, ami eonilne*! together hy lumas plates 
with screws; eop|>er anil zinc electrodes nml screw pole-cups, , 


107rt. Oersted's Galvanometer ; magnetic needle ten inches long, brass 
wire frame with three pole-enps, permitting the hattrn eurrent 
to lie passed over, under, or around the mag net; mahogany ha.se 
ami brass pillar, . . . ... 4.00 
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No. luM. 


10N0. Galvanometer, Compaas form; mahogany base, graduated com- 
|mss-rard, with magnetir needle seven infbc* Ion - .'. A helix of 
insulated wire passes many time* around the nreille to pole, 
cups,... 

1081. Galvanometer or .>1 ultiplier ; a m3 of very fine silk-coveted 

copper wire wonml on a fiat wooden bobbin; an astatic |>air of 
needles, the upper one near the upper plane-surface of the helix, 
the under one in the middle section of the helix; the needles 
rest on an ligate cap on a pivot; a graduated circle is placed 
under the upper needle; the coil re*ts on a mahogany base with 
levelling screws, and Is covered by u glass shade.17.00 

1082. Galvanoiuetcr or Multiplier, similar in construction to No. 

lfts|, with helix of very fine silk-covered wire; the astatic 
needle, carry iti^ » small mirror, i« suspended hy a fibre of silk 
from a hra*s frame, with motion* for elevation ami adjustment; 
graduated scale. This instrument is extremely sensitive, and is 
nsed with the Thrrmn-Pile (see Ural, No. 40.1). 30.00 

1083. Tangent Galvanometer; consists uf a ring twelve inches in di¬ 

ameter ami one inch in width, supported on a mahogany fnitue 
and base, with levelling screws. In the centre of the ring is 
placed a delicate magnetic needle, one inch in length, with a 
graduated circle, in brass cell and glass cover. In use, the 
ring i« placed in the plane of the magnetic meridian.20.00 

1084. Tangent Galvanometer, similar to No. I ONI. with three coils, for 

currents of high intensity, for great quantity, and for interme¬ 
diate currents, ...2<.50 

1085. Galvanometer: on horizontal helix supported on base and pillars. 

The needle carries a vertical index which i« clearly visible over 
a white background It is also arranged to la- used with the 
lantern, and the image of the index pmjrthtl upon the screen,. 

■ ■eating Effects ot the Current. 

10S8. Powder Cnp. Brass cap, with platinum wire. 1.00 

1080. Voltaic Gas Pistol, brass barrel, mahogany carved handle, insu¬ 
lated screw-rap, with platinum wire for firing .. 4.00 

1090. Voltaic Gus Pistol; similar to No. 1089, fittod also for static elec¬ 
tricity. (See No. 914.) .6-99 
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»top-cock, didimr-rod* with carbon holder*. 8.00 

1097. Carbon Point*, for electric lijrht; per down.. 2 on 


1008. Electric Camp; mahogany l«i*c an*l pillar, thmnirh which |*a*H* 


a conductor which connect* to a lira— arm and -liditijr-hnr, fit¬ 
ted with clamp* for a carbon. A lira** pillar rc*t» on the hum*, 
holding also a cnrlion. A *livi*lc<l cone of metal i* fitted to each 
pole, to hold metal* for deflagration, ami platinum wire; pole- 
cup* for hnttcry wire*, ..8.00 

1099. Electric Lamp, «imilar to Xo. 1098, with a parabolic nickel-plated 

reflector, ten inchc* in diameter,.12-00 

1100 . Elertric I.nmp; small automatic lamp, Bmwnintr** form, . . . 12.00 

1101 . Electric Lamp; automatic action, with ailju-tnunt for keeping the 

lijrht at the name height or separating the carlmn* to any re¬ 
quired distance, ................. 15,00 


1102. Brown inn'* Regulator. For the electric lijrht in thi* lamp 

both the carbon* are moved by the electricity of the battery em¬ 
ployed; the light remain* uniform in height and very steady in 
action. From 25 to 50 cell* of Butr*en't or Hichromalc battery 
shonhl be used,.. B. 52.00 

1103. Duboscq'* Regulator. Tlii* well-known and approved electric 

lamp has the movement* of both carbon* ■'emulated by the hat- 
tery current; the light remain* uniform in height and very 
steady. From 25 to 50 cell* arc required.I). 53.00 

1104. Foncnult's Reeulutor. Thi* ruguhilor i* specially used in light¬ 

houses, ami i* very desirable for use with the lantern. The lijrht 
ia automatically kept constantly illuminated, ... I). 100.00 
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Chrmlral KfTrc , t«. 


1 



No II!•> 



No. till. 


111*. 

llrt*. 

1110. 

(111. 


1112. 


F.lerlrolyat* of Suit*. A lu-nt tube, with platinum electrode* 

ami comlurtiiiif wire*. 

Electrolysis of Sul It l Iwnt lube* upon a base, with plntinum rler- 

trodo* and rondutlinjr wire*, .. 

Decomposing Cell. A fla** v»»r, mahogany top, with lube* and 
■ platinum electrode*, and bra** pole-cup*,..... 2.*VI ami 
Decomposing mid Recomposing Water Apparutu*. A strong 
irla*» rcrcivcr, capped at each end, with *liding-rod« and plati* 
uiiiu elerlnale*; tnahogrny haae ami pillar, with getduated jar 
to measure the fa* evolved h\ the di*pl*reuieiit of water, lo 
irrotapar, turn the ciectriNlc* into the fa*, and pu** the rlw. 

trie *|«rk,... 

Decomposing Tank ; plate gla** *ide», liras* clamp* and »crew», 
with platinum electrode*, for projection, . 


1.30 


3.oo 


3.00 


10.00 

3 AO 


On ttic Uwa of Current*. 



No*, lilt. 1114. 

1113. Ampere'* Frame; mahogany ha«e, hrti*» pillar* and arm* with 

mercury eup*; a *et of five forms ami *olenoid, of insulated 
popper wire; showing the action of magnets n|>on the enrrcnl*, 
the action of terrestrial magnetism, and the action of current* 
upon enrrcnl*... 

1114. Solenoid, or Hrlix, to exhibit the phenomena of attraction ami 

repulsion as a bur magnet, ..2.00 
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1118. Ampere's Table; miwt< nf a mahogany law, upon which are 

two hrn*< colniitH, brtwtvn which i* a sliding mercury cup. One 
of tile column* *tund* upon a sliding-liar, and carries upon a 
slitlinjc an:i a multiplier, or *i)uare frame, up .11 which twenty 
turn* of in uthitc I wire arc laid. Supported lie the other column 
arc fratnc- of wire of ilifTm-nt form*, through which the current 
P»«n to the mercury cup hclow. Thi* apparatus dcnum-irate* 
tlie attrueiiim* ami repulsion* of current* hy current* in the 
most perfect manner.2T.S0 

1119. Dc lit KlVe’a Kinir; a floating battery anil coil, to lie u*cil with 

a hor magnet; illustrating attraction au<l rep dsioti of a current 
hy u mayntt, ...|,ju 




No. 11‘JO. No ita. 

1120 . fontrnrting Helix; mahogany lui«e and pillar, copper helix, . 3.*ft 

1121. T Bur, of copper and iron, with bismuth plate*, for thermo-electric 

current,.. 

1122. Thermo-Electric Plnte*; pair.. 

1123. Thermo-Electric Plate* ; a scries of five element*,.2.00 

1121. Melloni’s Thermo-.11 ultiplier or Galvanometer (see No. 1082). 

ll2o. Thermo-Electric Revolving Arch; con*i*t* of a *tccl 1.* mag. 

, net on *tand. A lira** pillar i< placed between the pile* with an 
aimte cup, on which rests, hv a pivot, an arch and ring, and al*o 
a plate, holding a spirit-lamp.. 

1126. Thermo-Electric Arch, similar to No. 112ft; the arch revolve* 

around otic of the arm* of the magnet.ft.00 

1127. Rotation of an Horizontal Conductor by the Earth’s Action; 

mahogany liase, annular vase of mercury with central pillar, and 
revolving conductor with pendant* to the mercury. 

1128. .Magnet revolving around a conductor, ..10.00 

1129. Magnet revolving on its axis parallel to conductor. 8.00 

■tlaKnrtUatlon by Currents 

1130. Ampere’s Helix; a small glass tube, around which in coiled an 

insulated copper wire, with hall and binding-screw at each end; 
for magnetizing steel needles by the Acyrfcn Jar or by the I'o/- 
/o»c Current. Right and left handed spirals, each, .... 2-flO 
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KI.KCTKMMTY. 



Xu. 11* Xo - ,w ** 


Ujj. Helix on Stand; a roil of inmilated copper win*, resting ttpon a 
bra** pillar mul frame; mahogany *tan«l, lira*' |»de-cnp«. mom 

' bit* red of soft iron, • »»««•■ ..* 

113»;. Ilelix with three Pole* The helix istlivided Into two section* 

wound in opposite .. 

IIS7. llelix iiud King Armature of *oft iron, divided into t«" *®i 
ci’vlet, with lira** handle*, ...••••••••*_ 

U3S. Terrestrial Helix, aeven inches diameter, to use with tnagnctii 

ncctllc, .... 

li:Et. tllobe hiiiI Helix, with iron mre anti dipping-needleon stand, 
llltt. I,tiling foil, llelix four inches long, of insulated copjter wire 
and rotl, for »u*|>cn*ioii. The helix in made of form to be suits 
ble for a great many experiment*. 

1141. Electro-Mlignet. A soft iron har bent with i«aralhl anus, earl 

nnrrotinilcil by n helix of eopper wire; four inches loug, . . 

1142 . Electro-Magnet, live inches long,. 

114A. Electro-Magnet, seven inches long,. 



No. 1144. 

1144. Electro-Magnet in Frame; mahogany frame, supporting a mag¬ 
net nix ini-hen long, with armature, ring for weight* anti btml- 
ing-screwn,.... 




















I 
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K L K C TIIICITY. 


Voltaic Induction 






1170. Mtteueci's Appiirutu., I’m imliulion of the voltaic current from 

(he |.cy<lcn jar; two roil, ol itimUn.il copper wire wound in 
liltttlr .piral upon |>l»tr-ifli».», mmintcl on .taml.,. 

1171. Flitt Spirnl. ribbon of cop|.rr, iii.ulaictl, with polr-«eivw*, . . . 
IIT’J. Henry'* Secondary l urrent*. of <liiU-rrnt or.lcn, prmhiritnj an 

iutcu.it,v current front a i|uantity r limit, nml the convene; 
aerie* of tint hr I in-, of inane nml fine insulated wire, . . . . 
1173. Flat Helices, of coane nml Hue in.ulntnl wire, mounted upon, hut 
uot Bttache.l to .tan<l>, .. 


k* 


No. I17fi. 


1176. Double Heliee*; rou.i.t. of u primary hrlix nttaeheil toairahojf. 

auy base, within which i. a core of .eparalilc soil iron wire., ami 
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surrounding it it placed * movable lu-lix of line insulated wire, 

\ tbruting eleetrotomc, and rasp break-piece,.12.00 




No. II?*. No lint. 

I ITU. I’ltifo - * Shoc ker, nr double helices mid vibrating clectrotnroe; on 
mahogany Iwise, with *TPW.ni(H for Iwittrrv and induced cur- 
reutii. The iron wire core i» niovahle, for varying the force of 
the shock*.7..V| 

UTS. Page's Vibriitine Armnture and Electrotomc. The circitit 
break i« through a cup of mercury j the extra current i* shown 
by brilliant flashes.\ . . . fl.00 

1180. Ilnndle* (or Shocks, of brass; pair, with wires,.1.80 

1181. Handle* for Shock*, with rosewood insulations; pair, .... 2-Otl 

1182. Set of Wire*, coarse and fine, for ronttertion*. Insulated.50 



No. 1183. 


1183. Appnrntas lor Shock*, for medical use, includes a battery, 

ddiiblc helices, handles, and sponge handle, with wires; <-em¬ 
piric, in lm\.. 12.00 

1184. Delezrutic’s Circle, Illustrating Induction by the Action of the 

Earth. Consist* of a wooden ring two feel in diameter, fixed 
to an axis with crunk; the axis is placed iu a square frame 
movable ii|>on centre* supported upon a hast* with pillar*; around 
the rim* are wound many turns of insulated copper wire, the 
terminals passing through n eninmiitnlor with polc-cup*. for 
conducting wires to a galvanometer,.25.00 
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THK INDUCTION COIL. 


The Induction Coil i* constructed upon the principle of the Double Hebeet 
due to Henry, Page and Faraday, with the addition, bv Fiacau, of the condenser 
(which U virtually a Urge Leyden jar formed of sheets of oiled -ilk and tin-foil), 
to the Interrupter, with tliU the tension of the discharge it immensely increased, 

Up to 1867 no coil had t>oeu constructed giving spark* over three incite*, and 
but very rarely over one inch in length, owing to the great difficulty in effertiug 
the required insulation. At that time E. S, Hitchic devised the mode of winding 
the secondary helix in strata, in plane* perpendicular to the avis, requiring but 
slight insulation, and rendering the increase of the tension, and length of the 
spark to two or three feet, practicable. This moilu he published in Silbman'i 
Journal, which was copied iuto foreign scientific publications; and it ha* been 
universally adopted by all makers of the instrument. 

The power of the coil is far greater in volume of discharge than of any Etec- 
triral Machine, and it has the (front advantage of mil being alVccted by moisture 
in the atmosphere. In the larger coil* we make the break-piece to lie operated 
by a ratchet-wheel and crank, which is very convenient for many experiments, 
and valuable in the production of varied effects, and for the obtaining 01 sparks 
of greater length and volume. When desired, au automatic action is added. 






No*, l lyo—liur. 

Induction Coil, plain form, horizontal helix; mounted on a mahogany base 
and supports; the dischargers are placed on a bar over the heliee*; the vibrating 
brcak-picce is adjustable; brass screw-cups for liatterv connections. 

One to three cells of llunsen's or Hichromate of Potash Battery will suffice, 
though for best effects more elements should be used; and for the larger coils, 
doubling the serie* of cells. 

1190. Induction Coil, capable of throwing sparks ij inch,.25.00 

1191. Induction Coil, “ “ “ I “ . 

1192. Induction Coil, •* “ •* 2 inches.60.00 

1193. Induction Coil, “ " •* 3 “ 85.00 

1194. Induction Coil, « “ 4 *• .... 125.00 

1195. Indurtion Coil, « “ « 6 “ . . . . 175.00 

1196. Induction Coil, •* “ “ 8 M . . . . 225.00 

1197. Induction Coil, « “ •• 10 “ .... 275 O') 

1198. Miniature Coil, giving sparks t» inch, 6.00; V .12.00 
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Induction Coil, Ititchic's Improved Form; mahogany l>a»c support¬ 
ing the primary coil, over which i« placed* movable glass cylinder and movable 
secondary helix; glass discharging-pillars nml crank interrupter. 

1201. Induction Coil, capable of throwing the spark 4 inches, . . . 150.00 

1202. Induction Coil, “ *• “ 0 " . . . 200.00 

1203. Induction Coil, “ •* 

1201 . Induction C'oil. “ “ •• 12 •' ... 

1205. Induction Coil, “ “ “ 15 M ... 

1200. Commutator, for reversing the battery current,. 5.50 


Induction coils of large sire, similar to those made for the Stevens 
Institute, l'.S. Military Academy,und several I'uiversilics, will 
be marie to order. 
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No. 1-15. 


1215. Magneto-Electric Machine, of improved construction; two 

huge compound magnets, between which revolve armature* sur¬ 
rounded by large coils of i uvula toil copper wire. The instrument 
i» arranged for giving shock* or for decomposing water. The 
magnets are finely polished half their length, the remaining por¬ 
tion japanned. All the part* except the colli and magnets are 
of brass. Four magnets, ten inche* Ions.30.00 

1216. Magneto-Electric Mnehine, similar to No. 1215, with six mag¬ 

net*, twelve inches in length,.. 



1217. Faraday’s I>iu-magnetic Apparatus; consists of two very 
powerful electro-magnets, supported on a strong mahogany 
have, one of which is movable in the line of their axes. The 
cores of each tune soft iron tubes, in which Nicol’s prisms are 
fitted, as analyzer and polarizer. To the iuner ends of the tube* 




arc fitted soft iron armatures, for showing the dia-magnetism of 
solids and liquids. An arrangement is made for Foucault's He- 
rolling I )i*,- experiment. 

The instrument will he made to order of any desired size. 
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71 


No. 1**. 


No. 1327. 


im 


1221 . 


1227. 


Nnrveyor’s Compass; needle H inches plate 10 inches, with 
ground levels, sight*vancs; very superior work; in box, . . . 
Surveyor’s Com puss; needle 6 inches plate 18 inches, ground 
levels; very superior and accurate; in box, . .. . . . 
Surveyor's Compass, similar to No. 1221, with vernier,. . 
Surveyor's Compass; 7-inch needle, plate 19 inches, . . , 
Surveyor's Compass; 7*inch needle, with vernier, . . . 
Tripod, for the surveyor’* compass, ......... 

Plain Transit, (>•,.inch circle, with two double vernier* reading 
to minutes; two rows of figure* in opposite direction*; vernier 
opening large, and covered with plate gin**; 4'i-inrli needle; 
adjustment lor vertical plane of telescope, improved spring 
tangent-screw* and lower tangent-arrow, shilling arrangement 
to set instrument over a given |Hiint; 10.',-inch tclc*copc of 
finest qualitv of lenses. Telescope balanced and reverses at 
liotli ends, with improved »plit-leg tripod. Finished in highest 
class of workmanship, and complete with wrench, screw-driver, 
adjustable plumb-hob, magnifying glass and manual. Mahog¬ 
any box with leather strap, Ac.,. 

Engineer's Wye-Level; 18-inch telescope, aperture 1*. inches, 
eye-piece with improved screw arrangement, for fuou* adjust¬ 
ment of the wires; adjustable stop to telescope, line of eolliniii- 
tion true on all distances; objects crcot; the rings aud centre 
very stout ami mode of hard hell-metal; rross-bar hollow with 
ribs. Very sensitive anil perfect level, 8 inches long. Mahog¬ 
any ease with strain and hooks, contains sun-shade, wrench, 

screw-driver, Ac., with manual, ... 

Levelling Hod, Boston pattern.. . .. 

Chain, 100 feet, 100 links, best steel wire, brazed links and rings, . 

Chain, 100 feet, 100 links spring-temper steel,. 

Chain, 50 feet, HO links, best steel wire, brazed liuks aud riugs, . . 

Chain, .‘>0 feet, 30 links, spring-temper steel,.. . . 

Chain, four rods, in 100 links, ... 

Marking-Pins, eleven in set; spring tcinjicrcd. 

Metallic Tape-Measure ; KM) feet, in tenths; leather case, . . 

Metallic Tape-Measure: SO feel,. 


34.00 

37.00 

47.00 

41.00 

51.00 

8.00 


200.00 
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ASTRIISOMY. 



ASTRONOMY 


No*. 1.30. im Nw- I'-SM. >3*- 

Jonlyn's Tcrrestrinl imd Celestial Globes. These ululr- mv 
con*i<lcml the most accurntc nml superior of any now made. The 
maps arc copper-plate prints; the meridians arc accurately grad¬ 
uated on brass; the workmanship throughout of first class; the 
varnish is dear, ami will not rrark or peel of. The globes are 
fully warranted in every respect. Each globe will he packed 
in a ease, without additional charge. 

1250. 0 inrh TcrrestriHl seini-fnunc; has the leading political divi¬ 
sions separately colored, the principal cities, bays, rivers, 

capes, Ac., .. 

1351. G-inrh Celestial; semi-frame; contains star* of 5th magnitude,. 

1252. Os-inch Tcrre*lriitl; semi-fnitne; has the separate states and 

territories. Isothermal lines, graduated brass semi-meridian; 
polished stand, .. 

1253. OS-inch Celestial; semi-frame; graduated meridian, stars to 7th 

magnitude,. 

1234. 0 14 -inch Terrestrial, full frame of cherry, with margin; gradu¬ 
ated brass meridian, hour-dial and index; all appliances for 
problems.. 

1255. OS-inch Celestial; full frame, mounted like No. 1251, . . . . 

1256. 12-Inch Terrestrial; semi-frame; the map* of finest dearriplion, 

with all the details desirable on a glolio; black-walnut stand, 
graduated ate, .. 

1257. |2 inch Cclestinl; semi-frame; has stars to Sitb magnitude, . , 

1238. 12-inch. Full Frame; graduated meridian, hour-dial index, and 

horizon; handsome frame of cedar and cherry. 

1259. 12 inch Low Itronze-metnl Frame; rotary motion, wrought- 
iron conical hearing; hamlsomely ornamented,. 
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1262 . 


1263. 


1204. 

im 

1286. 


12-inch Bronze Pedestal. miarj- »tand of ornamented metal, 
with casters; combining lijfht weight with symmetry an<l 

strength; nickel-plated meridian, hour-dial, Ac.,.24-50 

IB-inch Low Bronze Rotary Frame, Terrestrial, meridian to 
half degree*, bras* hour-circle* to both poles. The map, atne 
unequalled in fti Illicit anil acem-ary, with a* much detail a* is 

consistent with legibility, .32.80 

IB-inch Terrestrial Bronze Pedestal; rotary, mounted «imi- 

lartul263; height 3 feet 0 Inches, .......... 42.00 

IB-inch Celestial Globea. Similar to the terrestrial, .... 42.00 

Minted Globea, of either the above size*, at 15 per cent. Icaa. 


No. 12W. 

1207. Molar Tellnric Globe, six inches diameter, originally designed by 
Mr. Joslyn, illustrating the causes of the change* of «ca*ons, 
and other phenomena which are related to them. A descriptive 

manual of thirty page* accompanies the globe,.. 10,00 

12iift. Telliirnin; showing the motions of the earth around the sun, the 
inclination and parallelism of the earth's axis, the cause* of the 
sca-ons, the revolution of the moon around the earth, the 
moon’s nodes the revolution of the -un ami earth on their axes; 

5-inch sun, 3-inch terrestrial globe; mahogany hose and pillar, 10.00 
1239. Whitul’s Movable Planisphere; showing the position of the 

heavens at anytime; 16 inches square; plain, 2.00; colored, . 3.00 

1270. Fitz's Terrestrinl Globe, mounted in on entirely novel manner. 

The stand supports on it* upper surface a metallic disc revolving 
on an axis, representing the progress of the earth in its orbit. 

The disc has concentric circles, with the names of the months, 
sign* of the ecliptic, and subdivision* for each day of the 
month. It is also graduated to degrees, with index. Attached 
to the disc, at an angle of Oetj®, is a roil representing the axis 
of the earth, upon which the glnltc revolves, it* centre Ix-ing 
vertically over the centre of the disc; an index point* towards 
the centre of the globe, representing a central ray of solar light. 

The divisions of day and night, line of twilight, and horizon 
line, arc shown by brass rings. A manual accompanies each 
globe. The globe is Joslyn'* 12-inch Terrestrial,.24.00 
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C H K »1 I S T K V 


CHEMISTRY. 



No. lao. No. isa. 


I2W*. Gasometers; a pair of copper, mounted on hose, with raster-, side- 
tube* for the balance-weights, bras* Inlet and outlet tidas with 
stop-cock*, cylindriral iron pressure-weights; substantially 
made and japanned; the bells arc O'* inches in diameter In 31 

inches in length.. .. 

lis|. (iHMimrtrr*; u pair of cop|>er, similar to No. list), with hells 7S' 

inches diameter, and 17 inches Isiu.. fiO.OO 

pj>i. (Gasometer; cylindrical inverted hell with stop-cork inn cistern; 

a movable metal crane with pulleys and balance-weights in sec¬ 
tions ; the whole espials the weight of licll. Hy removing one 
or more of the weights, a corrctpo tiding pressure U eveiled nn 
tlic gas. Tire rising cylinder is It! inches diameter by 30 inches 
high; it is mode of galvanised iron. They are strong', econom¬ 
ical, and durable; capacity 32 gallons,.30.00 

13K3. Gasometer, similar to No. 12x2. The bell is 11 inches diameter hy 

24 incites in length; rapacity 9 gallons,.. 25.00 
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No. 1310. 


No. I W. 


N.. i . 1 - 


Nu. i:xu. 


I3t)0. 

1301. 

I3J2. 

1303 . 

1304. 

130*. 
13'HI. 
1307. 

i.m 

1300. 

1310. 


1311. 

1312. 

1313. 


(ill* Bug, of 1;nlilxr, s|>hcri«-ul form with socket, one gallon, . . 

(•us Bag, -pherical, with »ueket, two gallon*.. 

(in* Hub. igiMml, with wicket, three gallon*. 

Gas Bub. “pherical, with socket, four gallon*. 

(in* Has, «f 'tout vulcanized rubber cloth, twenty-four hy eighteen 

inches, with wicket and stop-cock,. 

Gil* Bus, thirty hy twenty.four incite*; with wx-kot ami stop-cock, 
(in* Hub. forty hy thirty inehe*; with socket nml stop-cock, . . . 
Oxygen Flu*k, of copper; thick liottom, with Bran ml cap; one 

(|uar1.. 

Oxygen Flask, of cnp|icr, thick Ixittnin, with gallow*-«ercw cap, 

one tpiart, .... 

I.itmp Stand, with three Ixnvs ami binding «erew<. 

II yd rogen Generator, of glass, with inverted Ixll ami -top-cock, 
ami! all of zinc. 'Die cover i« held by screw* beneath a flange. 

Three quart* capacity,. 

Hydrogen Generator. similar to Xo. 1310, with addition of a 

copper ha*ket for granulated zinc,. 

Hydrogen Generator, similar to Xo. 1310; six qimrts capacity. 
Hydrogen tienerutor, of copper, simitar in form and size to Xo. 
1312; with liaskct for zinc,. 


2.25 

2.73 

3.30 

4.00 


10.00 

13.30 

lfl.00 


4.150 


3.73 

1.00 


5.30 

tl.OO 
7 30 

0.50 


1314. Hydrogen Generator, of copper, 24 inches high hy 10 in diam¬ 
eter, with handle* and cover; an interior inverted hell of cop|*T, 
with overflow tulie, copper zinc holder anil stop-cock The gen¬ 
erator will supply a constant flow of gas for the o.v-hydrogen 

light. 25 00 

1313. Purifier; n copper cylinder witlt screw cap; a diaphragm with 
boles i* near the lmttoui; it i* sctvwed upon the generator, and 
filled with pieec* of lime, which purifies and desiccates the gas, 5 00 
131fi. Platiiinm Sponge, jet, and holder, to attach to the llydrof/en 


(Irnrmtnr, . I .73 

1317. Platinum Sponge, without holder. 75 

1318. W otille's Bottle, with three necks; pint, ..S3 

1310. Woulle'a Bottle, with three necks; quart, . , , •.l.lfl 















C H K U I S T It V . 



1 


Test Tube*, with «taud of Irani wood and pin* l'<»r drainiiis, . . 
Pneumatic Trough, of *t.mt galvanized iron, 20 incite* long by 
15 witlo ami 12 indie* deep, with movable shelf; japanned, . . 

Pneumatic Ci«lcrn*, mu lc to order, .. 

Cork Rorcr*; not of three. 

Cork Rorer*; set of six,, .. 

Rlowpipe, plain, of bra**,. 

Rlowpipe, with rondcn«ing bulb,. 

Rlowpipe, cylindrical hnlh, platinum tip, ami ivory mouthpiece, . 
Rlowpipe, Oxy-hydmgcn. (.See Unit, No. 370.) 

Crucible Tonic*, of iron,. 

Crucible Tone*, of polished steel, right indie* long,. . . . . 

Crucible Tons*, of (Icriuan *ilver,. 

Copper Foil, in sheet* 2-1 hy 5 incite*,.. 

Evaporating l)i»hea, of poreehiin, in ne*t< of five,. 

Crucible*, porcelain, with rover*, 1 inch, 15 cent*; I'J incite*, 91 

cent*; 2 incite*, HO cent*; 3 incite*,. 

Crucible*, Ilr**ian, in ne*t of four.. . . . 

Fillerins Paper, in package* of 100 sheet*. t-inrli, IB cent*; 

6-inch, 50 cent*; 10-inelt,.. 

.Mercury Troush, of iron, with ri-tern, ten hy seven indie*, . . 

Mercury Troush, of porrdain; hold* 6 potttnl*. 

Mortar ttntl Pe«lle, of east iron; I pint, 1.28; 1 quart, . . . . 
Morlnrnnd Pestle, poreehiin, i-inch, 1.15; il-incli, U0; 8-lnrh, 
Mortar, of Agate, 1.', inch,'2.25; 2 indie*, 3.00; 2l» indie*, . . 

Mouthpiece, for inhabits so*, with *top-eoek.. 

Nipper Tube Holder; bras*, actvw-dtunp with cot’h jaw*, . . 

Pendent Socket, for taper*,.. 

Platinum Spululu, per grain,. 

Plalinum Foreep*.l.'Onnd 

Rubber Tube, calibre to inelt per foot,. 

Rubber Tube, ealihre V to *, inch per foot,. 

Rubber Tube, caliber V inch,.. 

Socket* of bra**, with *ervw eonneetion* for lube*. 

Rubber Cork*, to 1inch diameter, per do*., . . . .12 to 

Sheet Rubber; per square fool, front.to to 

Ri**olvcd Rubber, in lin box,.. 

Set for Rlowpipe Analy«e*, eon<i*tins of oit-lnnip mounted on 
stand, blowpipe with platinum ti(H, em*ltrr, IratiiiniT anil anvil, 
asate mortar, ehareonl borer, cupel* ntnl holder, nionhl for char¬ 
coal ertteihle*, anil platinum-tipp-.l forcop*.. 

Pinch-Cock, spring-wire. 
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1302. 

1363. 

1364 

1363. 

1366. 

1367. 

130*. 


1378. 

1379. 

1380. 

13*1. 

1382. 

1383 

1384. 

1883. 

13*6. 

1387. 

1388. 

138!*. 

1390. 

1391. 

1392. 

1393. 
1391. 

1393. 

1396. 

1397. 

1398. 

1399. 

1400. 
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Acid Bottles, Ions stoppers, for applying a drop, l-oz., 30; 2-oz., . .38 

Adapters, straight; diameter 1 to 1 *» inches, 23 cent-*, 2 inches, 

35 cents; 2H inches, .. 45 

Adapters, bent; dmnu-ter 1 to 1H inches, 30 cents; 2 inches, 40 

cents; 214 inches, .. SO 

Arsenic Apparatus, Marsh's; on a support,.3.00 

Araenic Tubes, Marsh's; each,.. 10 

llenker tilasscs, in nest of three, 2 to 4 or.., 38 cents; nest of 

five, 1 to8 or , 73 cents; of six, 2 or. to piut, . ..1.10 

Burettes, or Dropping Tuhes; Gay Lussac's, gradual -d to 10 c.c., 

1.50; to 25 c.c., 1.75; to 50 c.c.,2.00; to 100 c c. t .2.50 

Brand’s Tube, with two bulbs for condensation. . 50 

Bolt Heads, pint, .60; quart,.73 

Bologna Vial*, utianncaled glass; per dor.,.1.73 

Carbonic Acid Apparatus, Geisdcr's; in box,.100 

Condenser, Liebig’s, of brass. 2.00 

Chloride of Calcium Tube.23 

Eudiometer, Volta's, graduated,.3.00 

Eudiometer, Urv's, graduated,.. 3.00 

Flasks. Bohemian plats, with rim necks; 4-oz. 18 cents; half pint, 

23 cents; pint, 33 cents; quart,....30 

Fluaks, flat bottom or digesters; 2-oz., 16 cents; 4-oz , 18 rents; 

half pint, 23 cents; piut, 30 cents; quart, ..40 

Funnels; pill, 20 cents; half pint, 30 cents; pint, 40cents; quart, .30 
Globe Receivers, tubulated, half pint, 60 cents; piut, 63 cents; 

quart,.90 

I.itre Bottles; '« litre, 75 cents; X do., 1.00; 1 do., 1.20; 2do. . 1.30 

Nitrogen Bulb.63 

Ounce >1 ensures, graduated; 2-oz.,40 cents; 4-or., 60 cents; 8-oz., .80 

Pipette*, graduated; up to 5 e.c., 23 cents; to 20 e.c., 33 cents; 

to 50 c.c., 50 cents; to 100 e.c.,.80 

Potash Bulb, .. .75 

Receivers, of different forms. See Pnrumntiet. 

Retorts ; Bohemian glass, plain, pill, 30 cents; half pint, 40 Cents; 

pint, 33 cents; quart.80 

Retorts; Bohemianplass, tubulated,3-oz., 40cents; 4-or.,45cents; 

half pint, 53 cents; pint, 63 rents; quart,.90 

Rupert's Drops; unannealed plass; per dozen.63 

Safety Tubes; straiplit, 30; bent, with bulbs,.50 

Specific Gravity Bottles; 10 grammes, 1.60; 50 prnmmrs, 2.25; 

100 grammes, 2.30; 500 prammes.2.75 

Stirrinp-Rods; set of six.... . .23 

Sulphuietted llydropcn Generator, with plass stopper, .... 3.30 

Tubes, test, with rim and lip; per dozen, 4-inch, .43; 6-inch, .63; 

S-inch.1.30 

Tubes, cylindrical, graduated to 30 cubic centimetres.1.30 

Tube; barometer dosed at one end...1.00 

Tubing, thick barometer; pet-pound,. .73 

Tubing, plass, free from lead, X to '■ inch calibre, per lb.1.23 

Tubing, for combustion, S to tf inch,.1.00 

Tubes, drying; Liebig's; each, .65 
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SCHOOL 


apparatus, 

COMPILED KIUIM THE 

CATALOGUE. 

SET No. 1. 


Laws of Matter- 


Wo. Pr >" 

7. Capillary Tube*.L’i> 

22. Inertia Apparatus, • • •* 

23. Collision Balls,.■'• Il11 

31. Leaning Tower. 

CO. Wbirliug King, .... 3.03 

81. Compound Lcvcr«, . • • 3.<>' 

91. Illu-tration of Pulley#, - • 18.00 

97. bet of Weights.3.00 


Hydros tatloa. 

13(5. Equilibrium Tubes, . . . 3.00 


IV). Upward Pressure,.... 2.00 

162. Siplion, ....... 

174- Lifting Pump,.4.00 

Pneumatics. 


200. Air-Pump. ...... 13.00 

229. Receiver,.LOO 

2X1. Hand-Glass,. LOO 

363, Expansion Apparatus. . . .77) 

2G9. Magdeburg Hemisphere*, . 7)AO 

280. Fountain in ... 

297. Barometer Tula', . . . . 1.27t 

300. Guinea mid Feather Tube, 6.77> 

307. Sheet Rubher,.?■' 

337. Collars ami Oil,.73 

Heat. 

381. Spirit Lamp, ..... .75 

374. Fire Syringe.2.00 

379. Bar ami Gauge.1.77) 

•KIK. Wire Gauge, ..... .50 

410. Conduetometcr, .... 2.00 
418. Principles of Ventilation, . 2.50 
448 Palm Glass,.77) 


Optica. 


No 


Price 

7ol. 

Prism. 


.75 

723. 

lleiuolistration l.ell-r-, 


2.50 

730. 

New toll's Disc, . . . 


3.00 

780. 

Model of the Eye, . . 


5.80 

771. 

Zoctropc, ..... 


3.00 

7X5. 

Microscope, .... 


5.00 


Elootrtcity. 



837. 

Electrical Machine, . 


18.00 

s77. 

Electrometer, • • * ♦ 


.73 

880. 

Flier,.. 


1.25 

807. 

Electrical Bells, . . , 


1.75 

jr»u. 



3.00 

922. 

Spiral Tube, .... 


3.00 

962. 

Set ol‘ Leyden Jwn, • 


3.75 

907. 

Disc lunger. 


2.25 

Itr>7. 

Bar Ma.net, .... 


.75 

|IKf>. 

Magnetic Needle, . . 


1.00 

1072. 

Bichromate Battery, . 


3.7)0 

ItlKs. 

Powder Cup, .... 


LOO 

1138. 

Helix anil Kin:.', ■ • • 


MO 

1111. 

Electro-Magnet, . . . 


2.00 

117)7 

({evolving Magnet, . . 


7.00 

1178. 

Shocker,. 


7.7)0 

1180. 

Handle-, ..... 


1.80 

1182. 

Set of Wites, .... 


.50 


Recapitulation. 




Laws or Matter, .... §34.77) 

Hydrostatics, ...... 9.78 

PXKfMATIfS.37.80 

II EAT..10-23 

optics, ..19.73 

Electricity. 62.75 
































8 K T 8 OK AI’I’AKATUS. 


8ET No. 2. 

AHKAXOEt) nr 1'8 FOX, AXt* AIMiFTKII HT TIIB SCHOOL COMMITTEE Foil THE 

BOSTON (iUAMMAH SCHOOLS. 


Laws of Manor 

No- 

‘2. Cohesion Hemispheres, 
■4. Capillary PlHes . . 
T. Capillary Tubes, . . 
‘21. I lint in Apparatus 
23. Collision Balls • • ■ 
:tn. Centre of Gravity, . 
44. IN-tutiiliim, .... 
mi Whirling Bin);, . . 
81. Coin|H>nnil Lever*, . 
91. Illustration of Pulleys, 
97. Set of weights, . . 

Hydrostatics 

136. Equilibrium Tubes, . 
14ft. Pressure of Liquids,. 
147. Arebimcilc* Principle, 

HU. siplion.. 

105. Tantalus* Cup, . . . 
178. Set of Pump*, . . . 

Pneumatics. 


Air .. 

Hot iv it,. 

Receiver,....... 

Hand-gin**. 

Expansion Ap|euntiis, . . 
Magdeburg Hemispheres, . 
Weight ami Buoyancy, . . 
Ciiilira ami peat her Tn!*e, 

Sliding Hoi I,. 

Collar* and Oil. 

Coupler ami PlutT, . . . 

Heat. 

Spirit Lamp. 

Bar ami Lange, . . . . 
Compound Bar, . . . . 

Wire (inure,. 

Comluetomcter, . . . . 
Principle* of Ventilation, . 
Pair of Hellectors, . . . 
Palm-tila**,. 


Acoustics. 

515 . Violoncello Bow, . . , , ‘ 2.011 
!il 7 . Bell iu Vueuutn, .... 2.50 
6 .’ 13 . tlillpll-nll, ...... 7.00 

674 . Pipe «illt Piston. 4 -.V> 

5915. Sonometer.21.50 

616 . Screw Press,. 5.50 

019 . Vibrating Plate, 1 ’ 2 -ineh, . 3.75 


Optica 

Prism. 

Multiplying Pri*m, . 
Pair of l.eu*es, . . 
Pnir of Ia-uscs, . . 
Newton’s llisc, . , 
Model of the Eye, , 

Electricity. 

Friction Cylinder, 
Holtz Machine, . 
Cat's Skin, . . . 
Insulated Conductor 
Insulating Stool, . 
Electrometer,. • 

Flier. 

Bell* and Stand, . 
Plate, .... 
Pith Balls, . . . 
Ether Spoon, . . 

(in* Pi*tol, . . . 
Powder llotnh. 

Spiral Tube, . . 
Mov able Coatings J 
Set of Leyden Jars, 
Discharger. . . 
Bar Magnet, . . 
Magnetic NeeiUe, 

U Magnet, . . . 
Wheel Armature, 
Bichromate Battery, 
(•alvnnomctcr, 
Powder Cup, . . 
Helix ami Ring, . 
Electro-Magnet, . 
Model of Telegraph 
Revolving Magnet, 
Shocker, . , , 
Handle* and Wires, 


Recapitulation. 
Laws of Mattf.k, . . . 
IlYIHtOSTATK'S, .... 
PXEl‘MATK'8, ..... 

I1f:at,. 

AcorsTira,. 

OFTira,. 

Electricity. 


$46 011 
. 28 j 00 
. 65.25 
. 22.25 
. 46.75 
. 14.75 
119.110 

$ 340.00 
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SETS OF A P 1* A It A TU8. 


SET No. 3. 


L«wa of Matter 

Cohesion Hcral*pherea, 
AilMon Uiso, . . 
Capillary Plate*. . . 
Capillary Tillies, . . 
Inertia Apparatus, 
Collision Kail*, . . . 

Centre of Gravity, 

Petvilnliitn. 

Whirling Kin);, . . 
Gyroscope, .... 
Compound I-ever*, . 
SiTevc in Fnuoe, . . 

Wedge. 

Illustration of Pulley*, 
Set of weight*, . . 

Hydrostatics 

Equilibrium Tithe*. . 
Pressure of Liquid*.. 
Archimedes Principle, 
Hydrometer, . . . 
Hydrometer Jar, . . 

Sfphoa,. 

Tuntalu*' Cup, . . . 
Hydraulic Press, . . 
Set of Pump*, . . . 
Hero’* Fountain, . . 


Pneumatics. 

Air Pump. 

Condenser,. 

Kcceirer. 

Receiver, ...... 

1 laud-gla**,. 

Condensing Chamber, . 
Expansion Ap|Kirutus, . 
Magdeburg Hemisphere*, 
Freezing Apparatus, . , 

Bacchus Illustration,. . 
Weight and Buoyancy, , 
Barometer Apparatus", . 

Mercury,. 

Guinea and Feather Tula 
Rubber Bag, .... 
Revolving Jet, .... 
Air-Gun Barrel, , . , 

sliding Rod, .... 
Collars ami Oil, . . . 

Coupler,. 

Screw Plug. 


Spirit I,amp,. 

Fire Syringe, ..... 
liar and Gauge, .... 

Pyrometer,.. 

Compound Bar, .... 
Thermometer tor Liquids, 

Wire Gauze,. 

Conductomctcr, .... 
Principle* of Ventilation, . 
Pair of Reflector*, . . . 


Specific Heat, . . . 

Palm-Glass, mourned, 
Wollaston's Engine, . 

Acoustics 


Violoncello Row, . 
R< ll in Vacuum, . 
Sal art’s Wheel, . 
Diupu*on, . . . 
Pipe with Piston, . 
Reed Pipe, . . . 
Sonometer, . . . 
Four Rods of Fir, 
Brass Rod and Ball, 

Screw new . . 

Vibrating Plate, . 


Optica 

Pair of Mirror*. . . 
Kaleidoscope, . . . 

Mounted Prism, . . 
Achromatic Prism, . 
Prismatic Lens, . . 
Pair of I.cn»es, . . 
Pair of Lenses, . . 
Revolving I>l»e Appoint 
Set of Discs, . . . 

Model of the Eve, 
Illustration of die Eye, 
Zoctropc,. .... 


Electricity. 

Friction Cylinder, 
Holt/ Machine, 

Cal's Skin, . . . 

I ii'iilaied Conductor, 
Insulating Stool, . 
Electrometer, . . 

Flier. 

Tellurian, . . . 
Electrical Belts, . 
Bells and Stand, . 

Plate. 

Pith Bolls, . . . 
Ether Spoon, . . 
Ga> Pistol, . . . 

Powder Bomb, 

Stiiral Tulie, . . 
Moi able Coatings Ja 
Diamond -lar, . . 
Set of Leyden Jars, 
Discharger. . . . 
Luminous Points, 
Gassiot's Cascade, 

. Bar Magnet, . . 

. Magnetic Needle, 

. V Magnet, . . . 

. Wheel Armature, 

. Bichromate Battery, 
. Galvanometer, . 

. Powder Cup, . . 

. Decomposing Cell, 


1 
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8 K T 8 OF APPARATUS. 


No 

Price. 

Recapitulation. 

Prlo*. 

1120. Contracting Helix . 

. . 3 75 

Laws nr MATTER, . . . 

. $50.76 

1138. Helix and King, . . 

. . 3,.i0 

IliroBOOTATtca. 

. . 48.25 

11 in. Lifting Coil. . ■ • 

, . 3.00 

I’sr.nutlrs, . ... 

. 100.00 

1112. Klcrlm-Magncl, . . 

. . 2 50 


. . 42.00 

iH8. Model of Telegraph, 

. . H..VI 

.. 

62.50 

11.57. Revolving Magnet, - 

. . 7.(81 

Optic*. - ■ .... 

. 45.25 

1178. Shocker, . . . . 

• • 7 «*w 

El.tl TMK IT!,. 

. 142.25 

1180. Handles and \\ ires. 

. . too 

3500.00 


SET No. 4. 


Lawk of Matter 

Cohesion I leinisphcrcs. 

Adhesion Disc, . . 
Capillary Plates, . . 

Capillary Tillies, . . 
Endosmeter, • . • 
Dissected Cone, . . 
Inertia Apparatus, 

Collision lialR ■ . . 
Illustration of Momentum, 
Resuhani Motion, 

Centre of Gravity, 
Pemliilum, .... 
Cycloid Frame, . . 
Whirling Ring. . • 
Gyroscope, , . . , 

Compound I A'vers, . 
Inclined Plane, . . 

Screw in Frame, . . 

Wedge. 

Illustration ol Pulleys, 

Set of weights, , . 

Hydrostatics 

. Equilibrium Tulics, . . 

. Equilibrium Apparatus, 
illustration of Buoyancy, 

. Masson's Apparatus, 

. Pressure of Liquid',. 

. Areliimedes Prineipic, 

. Balloon and Cur, • • 

. Hydrometer, . . . 

Hydrometer .lar, . . . 

. Nicholson's Hydrometer, 
Specific Grnv i'ty Balance. 

. Siphon, ..... 

. Tantalus’ Cup, . . . 

Hy druidic Press, . . 

. Set of Pumps, . . . 

. Hero's Fountain, . . 

Pneumatics. 

. Air Pump, .... 

. Condenser. 

. Receiver. 

. Tall Receiver, . . . 
i. Jar for do. . . . 

. Receiver. 

. Hand-class, .... 

. Condensing Chamber, 

. Resistance Fan, . . 


Pries 

.75 

.75 

1.50 

1.25 

1.50 

2 no 

1.00 

4.50 
12.00 
10.00 

8.00 

2.75 

3.00 

3 00 
0.00 
3 75 
11.00 
4-CHJ 
150 

ls.no 

3.00 


3.oo 

5.00 

7.50 

13.50 

2.50 
i 2.75 

3.00 

1.25 

1.00 

2.50 

12.50 
.75 

1.50 
12.00 
10.00 

7.50 


48.00 

6.50 

l.(8i 

2.25 
1.30 
350 
1.00 

7.25 

1.00 


204 Expansion Apparatus, . 

2H9. Magdeburg lleniisplieres, 
270. Freezing Apparatus, 

277. Itaechiis Illustration.. 

287, Weight and Buoyanct 
201. Cpward Pressure. 

Mercury, .... 

2*1. Barometer Appnrui 
300. Guinea and Feather Tube, 
300 Ruldier Bag, 

317 Mariotte's Iaiw, 

323 Plate Paradox, . 

320. Revolving Jet, . 

330. Sliding Rod, . 

332. Air-Gun Barrel, 

330. Rubber Hose, . 

337. Collars and Oil, 

343. Coupler, . . . 

347. Screw Plug, 

Heat. 

361. Spirit l-utnp. 

374. Fire Syringe,. 

370. Bar mid Gauge, . . . . 

381. Pyrometer. 

382. < ’ompound Bar, . . . . 

397. Thermometer fm - Liquids, 
4118. Wire Gauze, ... . 

411. Coiiduetomoter, . . . • 

•tis. Principles of Ventilation, . 
423. Pair of Reflectors, . . . 

420 Leslie's Cubes.. 

432. Spsvilic Ileal. 

447. Palm-Glass, mounted, . . 

452. Wollaston’s Engine, . . . 
4.54. Hero's Engine,. 

Undulations. 

476. Coni of Wire. . . . . 

490. Lyman’s Wave Apparatus, 

Aooustt j» 

501, Eight Pieces of Wood, 

512. Ro«e Jet and Tube, 

515. Violoncello Row, . 

517. Bell iu Vacuum, • 

530. Savurt's Wheel, . 

5.33. Hiapasou, . 

571. Pipe with Slider, . 

574. Pipe with Piston, . 


2 50 
3750 


1.50 
4.75 
2.00 
250 
O.bO 
7.00 
300 

4.50 
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No- 

.W, 

Heed Pipe. 

Prior. 

4.U) 


botllHIlfUT,. 

21710 

IH*». 

Four Koils <*f Fir, ♦ • 

•J IN) 

INK 

lira's It.nl and Hall, 

3.73 


kulciitoptinnc, .... 
.Screw Prwi, . . 

3710 

Cllfu 


iiia 

Vibrating Plate, . . . 

:t.7.’i 

naa. 


2.7.'» 

<127. 

Hopkins* Tula*, . . . 

3.00 

«7«*. 

Opt t ut 

('otivev Mirror*, . . . 

2791 

i.TI. 

l otieavc Minors, . . . 

2.7.1 

Tot. 

Mounted Prism, . . . 

3.00 

7‘>». 

At limiuutic IVi-iu, . . 

7.IN) 

Til. 

I’ri'itmtic l.ciis • . . 


Til 

Set of Lenses. 

7.0! 1 

7*1. 

Itcv..King I»ise Apparatus, 

<;.o i 

7il 

>ct t»r .... 

2,30 

7'e; 

Model of the Kvr, . . 

;».:vo 

7<>7. 

IlIiiMntititn i4‘ tin* Kvr,. 

IMN) 

770. 

iVrwUlrtiet «»f Vision, . 

3791 

TTI. 

/oetrope,...... 

3.00 

831. 

Electricity 

Frill ion Cylinder, 

.30 

sw. 

Klct*trt»i»li«»riit», .... 

8.00 

M2 

Holtz Machine. . . . 

.lull 

J-CiCi 

(mv sicin . 

..'at 

8.2 

Iutal«lr«i i’mi liKior, 

in.on 

8.7- 

Hollow >plietv, . . . 

8.00 

n:-j. 

1 Il8til.it III;.' Slixil, . . . 

4.30 

*77. 

Klcciniiuclrr, .... 

.75 

87H. 

t *old leaf l.lci lromctcr. 

«i.7») 

88! 


1.33 

s*7. 

Tellurian . 

1.73 

*!t>. 

Klcelrieal Hells, . . . 

2.00 

•*>2. 

lit IU mill Stiinil, . . . 

3 00 


Plate . 

.75 

907. 

Pith Hull., . ... 

.23 

9U8. 

1 lancing Image Plate*. . 

1.30 

910. 

1 lancing Image*, . . . 

.75 

911. 

Kilter .■sptmn. 

17)0 

912. 

(ias Pistol, ..... 



No 


Price 

!>Hi. 

Powder Itomh, . . . 

. 1.23 

tryj. 

Spiral Tube. 

. 3.00 

!Kt7 

Lightning Plate.. . . 

. LOO 

■u* 

MnvuUlc ( online Jar,. 

. 3.00 

all. 

Itiauiond .far. 

. am 

9tl3. 

Set ot l.cvdcn .lac. 

. 4.80 

‘868. 

I>i*M’l»:ii*‘»rr. . . . . 

. 3,.*i0 

974 

I.UIIIIIHMI' I’utntft, . • 

. 2.00 

970 

C •11*81,.?’* i Yi%« .n|t\ . . 

. 2.00 

HOn 

Fiiir 4*1 Uni M.tiructo, , 

. 3.73 

HlCt! 

Mnk'iii'lr Neville, . . 

. 1.00 

HKkl. 

Hipping \cedl", . . . 

. 3.30 

1013 

17 Magnet . . . 

. 2.30 

|04*i. 

Wheel Aniiulntv, . . 

. .80 

mot. 

Iti« linuuiiic !lottery. 

. 4.30 

|07«. 

t hdv anomoter, . . • 

. 4.00 

|i«8. 

I'owilcr I 'm|s . . . . 

. 1.00 

mo. 

l>ccotiijiu*iu^ C ell, . . 

. 3 00 

iim. 

Solrnnul. 

. 2.00 

mi. 

1 >. la Kit«■** King. . . 

. 1.30 

1120. 

( otitrniiiii: 11 • 1 1 '. . 

. 3.7.1 

1123 

Thcrmo-Kb ctric Plan s. 

. 2 00 

III.;. 

Helix with three Pole', 

. 3.30 

1137. 

Helix and King, . . . 

. 3.30 

113*. 

Terrestrial llclix,. . . 

. 2.00 

1140. 

I.ifling I oil. 

. 3 00 

1142 

I.lectro-Magnet, . . . 

. 2710 

114*. 

M.*lel of Telegraph. 

. 8.30 

11.17 

Kctltiug Magnet, . . 

. 7 00 

1170. 

iJnllMr Helices . 

I2.no 

iino. 

Handles and M ires, . 

. 2.00 


Ho capitulation. 


Laws 

of M ATT It It, . . . 

. 94.23 

llVMtOSTATHS. ..... 

92.23 

1‘M.I 

M ATI4 M. 

. 140.23 

1 If AT 


. 31.73 

1 SHI 

LATIONN,. 

. 40 .oo 

A* or 

ITK'N. 

. 83.00 

1 tlTIl 


. 411.23 

Elm 

ran ITT,. 

. 197.23 



87go ini 


Is compiling I lie above Sets*, which arc given to assist in making a 
selection, we have endeavored lo include the instrument* which lic»t ilhi*trate, 
and to cover a* many, principle* a* the limit* of the amount of each will 
permit; to avoid duplications of experiments and to represent proportionately 
each department; ami al*o to make each set of articles such a* would he 
suitable for a portion of a relatively larger set, by miliscqiicnt additions. 

It will lie observed that neither the larger, nor many of the most valuable 
and important, but comparatively expensive instruments, an- included in 
either of the Sets, but only those that are generally required. The purchaser 
can substitute other sizes, or make such changes as may lie desirable. 

E. S. RITCHIE & SONS. 


DSl 
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We make discounts from Catalogue 
prices , but not the same on all articles. 
We shall be glad to fill out our best 
prices on any list sent as. 
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T estimonials. 


Oamiiriihie, Sept. 10, lfC12. 

TI.U may certify that Mr. E. S. Ritchie ii well known to u« ai a manufacturer 
of tho best rkitoM.plii. al Instrument* Used in Academies nu.l College*. II*' i< 
not content with supplying the usual apparatus found in all the Catalogue*, but 
lie i* ambitious to add to it new article* which illustrate fiv*h discoveries in 
Mi. ncc, or which excite a scientific curiosity. Ilia integrity, hi* urbanity, an.l 
|,is shill, all equally entitle him to the confidence «»f those who purchase or use 
Philosophical Apparntu*. JOSEPH LO\ ERIN<«, 

l/ollu jYofntor of Ifath.rmitic* ./»../ \»t. Phiht*n/>hy in Harvard lollry*. 

JOSIA1I P. COOKE, Jr., 

Jrritij Pm/. of i h. mi .try ami .Vinml/inyy in Harranl t'of/n/r. 

ItOJATON, Aug. 10, 18A7. 

1 take pleasure in I caring testimony to the great skill, taithfulncss, and i ngc- 
nuit v of Mr. Hitehie ft' a maker of Philosophical Instruments. Uniting an ample 
knowledge of scientific principles to largo experience in the mechanical details of 
his profession, his Work coniniclida itself not only to Institution* seeking appara¬ 
tus for lecture-room illustration, hut to men of science pursuing original research. 

WILLIAM It. IlOOEUS. 

Amherst, June 6, 1869. 

I have for many years l»cen acquainted with Mr. E. S. Ritchie, a* a designer 
and manufacturer of Philosophical Apparatus, and am prepared to «)>eak in high 
terms of his intelligence and mechanical skill, as well ns hi* courteous attention 
to those w in* applv to him for counsel or aid in hi* line of business. I am glad to 
look over the new Catalogue t>f Apparatus for {schools, which Ritchie ifc Sons 
are just issuing, and to recommend it to the attention of all who wish to become 
purchasers. The improvements which they have made in many of the common 
Philosophical Instruments, have more than doubled their value. Teachers and 
experimenter* may rely on the strict fidelity of the Messrs. Ritchie in regard to 
the quulity and adaptedness of the articles which they furnish. 

E. S. SNELL, 

/V* if. qf Sal. Philocophy, Amhemt CotUrye. 

May 23, 1873. 

It gives me pleasure to certify that the set of School Apparatus manufactured 
by E. S. Ritchio »fc Sons, which was arranged for and adopted several years 
ago, by the {school Committee of the City, for our Crnmmar .Schools, ha* given, 
so far "as 1 know, entire satisfaction in every respect. From the same firm. 
Physical Apparatus has been furnished for our City High Schools, whenever 
needed, and it ha* always been regarded as the very best in quality which the 
count ry alfordcd. 

I ran hear testimony, not only to the scientific knowledge and mechanical 
skill of Mr. Ritchie and his sons, hut to their reliability and integrity in their 
dealing*. As to the qualitv of the articles made by them, their word may be 
depended upon. " JOHN D. PI III.BRICK, 

Sn/rt. uf Public School* of Jlo*ton. 
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TESTIMONIALS. 

lUkTMor-rn Collect, 

IIa nov tic. N. II., May 22,18ft8. 

I lake pleasure in bcariqg wit new to the excellence of the Philosophical Appa¬ 
ratus manufactured by L. 8. ltiiehic it Sons- I have never found uuvthing better 
in respect to aretirary of workmanship, and efficiency of operation. Tlieir 
efforts to ptotnoto science hy being tho first manufacturers in tlie country to con¬ 
struct the Induction Coil, and the Holt* Electrical Machine, have deserved and 
obtained for them the regard of all American scientific men, and given them cveu 
a European reputation. C. A. YOUNG, 

Pro/, of Sat. Philosophy and Astronomy. 


CoRNTLi. Collect, 

Mt. Vr.KNON, Iow a. Mar 18, 1875. 

Messrs. E. S. RrrcniE A Sons. 

It affords me great pleasure to offer my testimony in favor of the excellent 
Philosophical Instruments constructed by yon for Cornell College; they have 
given entire satisfaction. 1 have always found them carefully made. Your aim 
seems to he to keep pace with the advancement of science, and to improve upon 
the lvest instruments manufactured abroad. You arc certainly entitled to the 
support of all who cultivate Physical science. ALONZO COLLIN, 

Pro/, o/ Sutural Science. 


U.vtvERsrrr or Minnesota, 
Minneapolis, Minn. May 8. 1875. 

Messrs. E. S. Ritchie A Sons. 

Gentlemen It gives me great pleasure to add my testimony in favor of the 
excellence of the apparatus that yon have placed in my hamts during the last 
six or seven years. In all those qualities which make Physical Apparatus desir¬ 
able, 1 have found yours unsurpassed by any manufactured in this country. 

8. F. PECKIIAM, 

I'ro/tssor o/ Chemistry. 

IIiLLnonsE High ScnooL, 

New Haven, Conn., May St, 1875. 

I hnvo been in the habit of buying apparatus of Mr. E. S. Ritchie f.ir twenty- 
five years. It has always given more than satisfaction. Its use has been an 
unfailing pleasure. It has required no tinkering or nursing to make it do good 
work. Within his range of work Mr. Ritchie makes the best apparatus I have 
ever seen, whether American or foreign. T. W. T. CURTIS. 


.. _ _ _ Mt. Pleasant, N. C., Dec, 23, 1859. 

Mr. E. 8. Ritchie. 

Dear SIR;—The lot of Philosophical Apparatus ordered from you lias safclv 
comc to hand. We are all highly pleased with the exactness, the practical work¬ 
ing, and superior mechanical finish, of your Instruments; and tako pleasure in 
recommending all Institutions, desirous of making n similar purchase, to your 
establishment. D. II. BITTLE, 

Prts't Sorth Carolina Collnje. 
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TESTIMONIALS. 

U.NIVKK.HITT OK PeNNSTSYANIA, 

PHILADELPHIA, July 10, IV,7. 

tlaving used with much satisfaction a variety of appan.tus manufactured by 
Mr. K. 8. Hite hie, 1 take gnat pleasure in bearing testimony to hi* ingenuity 
uuJ scientific skill a» a Philosophical Instrument tuaki-r. H. E. ROGERS, 

if Chtmithy in the Univernly (f I’tHntyhitnia 


University ok Pennsylvania, 

PHILADELPHIA, June 18, 187.’,. 

1 am very glad to avail royaelf of thi* opt»»rtunity to cvprv-s my appreciation 
of the service which the firm of Edw. 8. Kilehic A 8ou* i* doing the eau«! of 
M-ieiM-e iu the United btatc*. first, by the manufacture of ao much exceUent and 
original apparatus lioth for purposes of research and of demonstration; and 
second, by the importation, at a reasonable rate, of the special apparatus requir¬ 
ing the maker's guarantee, such a< that of K<ruing and Browning. 

My own purchases from the Messrs. Ritchie have proved entirely satisfactory, 
and my dealings with them have always been most pleasant. 

GEO. F. BARKER, 
Professor of J'hysic*. 


VIRGINIA At* KICV LTl* HA I, AND MECHANICAL COLLEGE, 

Blacksburg, Va., May 12, 187.1. 

The Pbilosophii'al Apparatus, including a Holtz machine, recently ordered of 
Messrs. K. 8. Ritchie A Sous, for this College, is of superior workmanship aud 
finish, ami the prices paid for the same compare favorably with the catalogue 
prices of other mauufhcturcr* of similar articles. 

JAMES 11. LANK, 

1‘rof. nf Sat. /‘hit. and Tactic*. 


Notkk Dame, Indiana, May 8,187ft. 

Gentlemen ;—Your instruments give entire satisfaction. They are what they 
arc represented to he—substantially made and finely finished. Indeed, I have 
Iweu so well pleased with them that I have not hesitated to recommend to several 
educators the apparatus of your manufacture as superior in power, neatness, and 
simplicity, to all others. J- S. ZAI1X, C. S. C. 


Cincinnati, May 9,187ft. 

Mr. E. S. Ritchie. 

Iieak Sir:—I t gives me great pleasure to indorse your apparatus, both as to 
its npi»ean»ij<'C and its working. That which 1 bought of you last September has 
proved highly satisfactory as far as I have been able to test it. The Induction 
Coil, especially, has been In constant use for spectroscopic purjxiset, and has 
given the best passible results. F. W. CLARKE, 

I'm/, of Phytic*, University of Cincinnati 


St. Lotris, Mo., May 28,18.19. 

1 am now using the Philosophical and Chemical Apparatus of E. S. Ritchie A 
Sons. Everything which I have seen of their manufacture has borne marks of 
mechanical skill, scientific knowledge, and the honesty which gives skill and 
knowledge their best results. C. S. PENNELL, 

Prin. of Mary In*t., a [tepartment <f Washinyton University. 
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T K 8 T I M O XI A 1.8 . 


I'mvkksitv or mi: I'At iric, 
nax .lost, ('Ai.iroit.NiA, Oct. 3, 1877. 
purchased, during the pa«t year, of Messrs. K. H. Ritchie jfc Son* a 
quantity of Philosophical Apparatus, I take plc;»ure in testifying to the 
excellence of these Instrument* iu simplicity, durability, accuracy, ucatuc.vt, amt 
finish. A* manufacturers of Physical Instruments, I think them unsurpassed; 
while their manner of transacting business makes it a plcusuic to <lcat with them. 

S. C. (iEOBtiE, Pmf of .Yu t. Same*. 


(■ambier, Onto, dune 7, 1806. 

The undersigned would hog Ioitc to commend to the favoralde notice of such 
Institutions as may he desirous of obtaining tltc most perfect Philosophical Appa¬ 
ratus, the establishment of Mr. E. 8. Riteliie of Host on. The Electrical and 
I neumatic Apparatu- furnished hy hill. for Kenyon College, surpass in ImiiiiIv of 
finish amt satisfactory performance anything of > similar kind we have seen. 

LOUIS’ ANDREWS. 

/Vs*. AV»p»i ( nitrtfe. 

HAMILTON I.. SMITH. 

Prof. >f Xalural Scum y. 


STATE AoRlCtrLTUKAL COU.KOE, 

Ames, Io» A, May to, 1875. 

The apparatus of E. S. Ritchie .v Sons has liceu used extcusivclv hv me, and 
has given universal satisfaction. I heartily recommend them to the public, as, iu 
u, y opinion, responsible dealers, aud well worthy of patronage. 

J. K. MACOMBER. 


„ Wll.LIAM8lfl lt<;, Va., N<rv. M, 18o!l. 

Mu. E. s. Ritciiie. 

Deak Sik:—T lie Chemical and Philosophicid Instruments selected hy Prof. 
William 11. Rogers, from your establishment, for the College of William and 
Mary, have l»eeti received. In accuracy, in completeness, in finish, and indeed 
in all respects, they give entire satisfaction. 

I take pleasure iu rcconuticnding you as an accomplished artist, with whom it 
1 - most agreeable to form business relations. 

BENJ. S. EWELL, 

Prof, of Silt. Phitonophy ami 1 'hrmirfry, / 'o/leijr of William ami Mary. 


East Hajsitox, June ft, 1861). 

Mr. E. S. Ritchie lias made a large amount of Philosophical Apparatus for me, 
at different times, aud it has given me great satisfaction. In simplicity of design,' 
accuracy ot operation, and perfection of workmanship, it is not surpassed. His 
Patent Air Pump is a very great improvement U|k»u anything of the kiud before 
«(instructed. It easily makes a vacuum nearly as complete as can be obtained bv 
the lalmrious process of the mercury pump. The cxliihilion of the electric light 
in the vacua produced by it is equal to that iu the l*c.-t Gcisslcr tubes. 

MARSHALL HENSHAW, 
Pmidrut II VUnion Seminary. 
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UNITED NTATKH MILITARY ACADEMY, 

Wut Point, X. Y., Juuc 4,1*!9. 

Tlir best portion of the apparatus in use iu tlic ( lu uiicjil I)< |>ui iim nt of tl»i - 
Institution, has been made under the direction of Mr. E. S. Uitcliie of Boston. 
In all respects, everything that has l«ecn received from him, whether ordered in 
iwrson or l>y letter, gives complete satisfaction. Hit Electrical ami Pncumaticul 
Instruments uic of unequalled excellence. 

I lmve found Mr. Uitcliie to lie not ouly mi entirely reliable gentleman, but one 
whose scientific attainment' make him a valuable adviser. 

II. E. KENDRICK, 

Pmf. t'hemietry, iIy., I'. .S'. .1/ Hilary Academy. 


( AIU.ETON COLLEGE, 
North iiei.d, Minn.. May 13, 1873. 

Messrs. K. S. Hitciiie * Sons. 

Gentlemen ;•—For nearly a year we have hud in use two pieces of costly 
apparatus of your manufacture, viz.: Ritchie’s Rotary Air Pump, and Ritchie's 
Induction Electrical Machine. It (fives us (treat pleasure to say that these pieces 
arc tno't convenient and tasteful in design, very durable iu structure, and for 
ranee of work most gratifying and excellent. For extent of power in nice experi¬ 
ments, they are all you claim for them. WM. W. PAINE, 

I’m/. J tut hematic* and Natural Philosophy. 


Mercer University, 
Macon, 11a., May, 1873. 

Messrs. E. S. Kitchtk & .Sons. 

Dear Sirs . The Philosophical and Chemical Apparatus purchased front you, 
at different times, by this University, has (riven (treat satisfaction in the lecture 
room. J. E. WILLET, 

Prof. Vhrtn. and Nat. Phil. 


From Mr. John P. tlamiot, Vice-President of the /loyal Society. 

London, March 7, 1859. 

Dear Sir: — I have (treat pleasure in assuring you that the Induction Coil, 
which, through the introduction of my friend. Prof. Wiu. 11. Rogers, you con¬ 
structed for me, answers most admirably. With live of Grove's nitric acid battery 
cells, 1 obtain eleven and a half inch sparks. The Vibrating Contact Breaker, 
which you subsequently sent, has enabled mo to repeat all the experiments with 
tuy Vacua Tubes, while the three divisions iu your Coil atTord facilities for vary¬ 
ing the experiments in a manner that can be well appreciated by those who 
have worked with this apparatus. JOHN P. GASSIOT. 

To Edward S. Ritchie, Boston, U. S. A. 


New England National Bank. 

Boston, Feb. 1, 1878. 

Messrs. Edward S. Ritchie A Sons. 

Gentlemen: —I u tuy opinion your house may he relied ou for faithfully per¬ 
forming all it- promises and obligations; uml this 1 declare, not ouly from a suffi¬ 
cient knowledge of it, but also from an intimate acquaintance with its members 
of longer standing than the establishment. 


THOMAS I.AMB, President. 



r E STIMOS'I \ i. s. 


E. S. KITCHIE <4 SONS hnvo filled orilor* yonerally in large 
amount* to the following named Institutions: to the 
Profeseors and Principal* of which they 
would rcsfici-tfully refer. 


MAINE. 

Bowdniu College. 

State Agricultural College, Orono. 

State Normal Seliool, Farmington. 
Colby University, Waterviile. 

High Schools, Portland und Auburn. 
Maine Wesleyan Semi., Kent's Hill. 
llallow. il Classical and Seientitic 
Academy, llallowcll. 

Hebron Academy, Hebron. 

High School, Calais. 

NEW HAMPSHIRE. 
Dartmouth College. 

Tilden Female Seminary, W. Lebanon. 
Robinson Female Academy, Exeter. 
High School, Manchester. 

Stevens High School, Claremont. 

VERMONT. 

Middlchun College. 

State Normal School, Randolph. 

St. .lohmdniry Acad’y, St. Johnshury. 
Vermont Academy, Saxton’s River. 
Union School, Swautou. 

MASSACHUSETTS. 

1 larvard College. 

I aiwrence Seietitilic School, Cambridge. 
Amherst College. 

Williiuns College. 

Tufts College, Somerville. 

Institute of Technology, Boston. 
Perkins Inst, for the Blind, So. Boston. 
Muss. Agricultural College, Amherst. 
Wellesley College, Wellesley. 

I Julies' Collegiate Institute, Worcester. 
Worcester Free Institute, Worcester. 
Ml. Holyoke Seminary, South Hadley. 
Maplewood Music Seliool, Pittsfield. 
Williston Seminary, East Hampton. 
Phillips Academy, Andover. 

City Schools of Boston. 

High School, Springfield. 

High School, (ireat Barrington. 

High School, Dorchester. 

High School, Woburn. 


High School, Westfield. 

High School, North Bridgewater. 
High School, Wiueham. 

High School, Lee. 

RHODE ISLAND. 

Normal School, Bristol. 

St. Mary’s School, Newport. 

High School, Newport. 

High School, Woonsocket. 

CONNECTICUT. 

Yale College. 

Sheffield Scientific School, N. Haven. 
Trinity College, Hartford. 

High School, Stamford. 

Durham Academy. 

Norwich Free Academy. 

Hillhousc High School, New Haven. 
Superintendent of Schools. N. Haven. 
High School, Putuam. 

NEW YORK. 

Military Academy, West Point. 
Columbia College, New York. 
College of City of New York. 

State Agricultural College, Ovid. 
Vn-'ar College, Poughkeepsie. 

Hobart College, Geneva. 

Union College, Schenectady. 
Rensselaer Polytechnic Inst., Troy. 
Institute for Deaf and Dumb, N. Y. 
St. Agnes School, Albany. 

St. Lawrence University, Canton. 
Cornell University, Ithaca. 

Syracuse University. 

State Normal School, Oswego. 

State Normal School, Frvdouia. 

State Normal School, Cortland. 
Normal School, Butfalo. 

Normal School, Albany. 

Butfalo Female Academy. 

Ilion Academy. 

Hudson Academy, Hudson. 

St. Agnes School, Albany. 

Park Institute, Rye. 

High School, Fonda. 
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NEW JERSEY. 

Stevens Institute, llotmkpii. 

Itutiters College, New Itiunnvirli. 

PENNSYLVANIA. 
University of IVnnsylvnnin. 

Girard (tulli'itc, Philadelphia. 
Allcgham College, Mcadvillc. 
Pennsylvania < olJegc, Gettysburg. 
Washington «fc Jefferson ( oil. Wash. 

I .afiiyettc College, Easton. 

Lehigh University, South Bethlehem. 
State Normal Seliool, Kdinlxiro*. 
Central High Seliool, liiila<lel)>liia. 
Central High Srhool, l‘ittalmr^r. 

High School, Pottaville. 

MARYLAND. 

Naval Academy, Annapolis. 

Peabody Institute, Baltimore. 

Johns Hopkins University, Baltimore. 
St. John's Academy, Annapolis. 
National Deaf Mule Coll., Wash’n. 
Woodstock College, Woodstock. 

VIRGINIA. 

University of Virginia. 

William and Maty Collette. 

Richmond College. 

Central University, Richmond. 

Va. Apr. it Mcch. Coll., Itlarkslmrg. 

NORTH CAROLINA. 

North Carolina College. 

Wesleyan Female College. 

Davidson College, Charlotte. 

IVarc Institute, Raleigh. 

High School, Monroe. 

SOUTH CAROLINA. 

Winvan Indigo School, Georgetown. 

GEORGIA. 

University of Georgia. 

Emory College, Oxford. 

Macon University. 

Mercer University, Macon. 

Atulauta University. 

ALABAMA. 

Southern University. 

Dallas Academy, Selma. 

Oxford Mule A Female Coll., Oxford. 


MISSISSIPPI. 

University of Mississippi. 

LOUISIANA. 

State University, Baton Bougc. 
TEXAS. 

Baylor University, Independence. 
Masonic Female Institute, Marshall. 
Southwestern Univ., Georgetown. 

OHIO. 

Iveuyon College, Iiamhier. 

Western Reserve College, Hudson. 
Otterheia University, Westerville. 
Antioch College, Yellow Springs. 
Agricultural and Meehati'l Coll., Co!. 
Buchtel College, Akron. 

University of Wooster, Wooster. 
University of Cincinnati, Cincinnati. 
Marietta < 'ollcge. 

Oherlin College. 

Conneaut Academy. 

Hughes High School, Cincinnati. 
Woodbury High School, Cincinnati. 
Public Schools, London. 

High School, Toledo. 

Public Schools, Imnton. 

Public Schools, Fostoria. 

INDIANA. 

University of Indiana. 

Northwestern Christian University. 
University of Notre Dame. 

Wabash College, Cniwfordsvillc. 

High School, La Porte. 

Butler University, Irvington. 

Purdue University, 1-afayctte. 

St. Maty's Academy, Notre Dante. 
Indiana Institute for Deaf aud Dumb, 
Indianapolis. 

ILLINOIS. 

Northwestern University, Evanston. 
So. Illinois Normal University. 

St. Iguatius College, Chicago. 

Illinois College, Jacksonville. 

Knox College, Galesburg. 

High School, Moline. 

Lake View High School, Chicago. 
High School, Decatur. 

Wc-terfield College, Wcsterfichl. 
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MICHIGAN. 
University of Michigan. 

Hillsdale College. 

State Agricultural ('oil., ljtn*ini. f . 
State Normal School, Yp-danti. 
High School, Detroit. 

High School, Allegan. 

Union School, Ilattic Creek. 

Public School*, Saginaw City. 
Public School*, Clinton. 

Public School', Mar-hall. 

IOWA. 

State Agricultural College, Ames. 
Cornell College, Mt. Vernon. 
Parson* College, Fairfu hi. 

Public School', Council HlutF'. 

WISCONSIN. 
University of Wisconsin, 
llacine College. 

Ripon College. 

KENTUCKY. 

Howling Given Acn.lemy. 
Millcrsliiirg University. 

TENNESSEE. 

University of the South, Sewanee. 
Na'hvillc Institute. 

Vanderbilt University, Nashville. 

MISSOURI. 
University of Missouri. 

Wa'hington University, St. Louis. 
Mary Institute, St. Louis. 

St. I .out' University, St. Louis. 
Arkansa- Industrial Univ., Verona. 


North Missouri State Normal School, 
Kirksvillc. 

Public Schools, Cartbuge. 

Public Schools, st. Louis. 

Avalon Academy, Avalon. 

MINNESOTA. 
University of Minnesota. 

Carleton College, Northlicbl. 

Public SebooN, Minneapolis. 

High School, Winona. 

KANSAS. 

Kansas State University. 

•State Nonnal School, Emporia. 

Slate Agricultural Coll., Manhattan. 

NEHRASKA. 

University of Nebraska. 

MONTANA. 

Helena School District. 

NEVADA. 

State Uuiver'ity, Elko. 

COLORADO. 

1 Htnvcr Public Schools. 

CALIFORNIA. 

University of Cnlifornia. 

University of the Pacific, Santa Clara. 
St. Ignatius College, San Francisco. 
Santa < lara College. 

Convent of Notre Dame, San -lose. 
High School, San Francisco. 

High School, Sacraiucuto. 


E. S. H1TCHIE A SONS wairnnt to nil purchasers of Appa- 
ratus, tlxu the article** received shall bo fully equal or superior 
in quality of the materials used, and in workmanship, to the 
corresponding articles furnished to the above-mentioned pur¬ 
chasers. 
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FOREWORD. 


X-rays were discovered in November 1895 by 
Professor W. C. Roentgen at the University of 
Wurzberg in Germany, and the medical applications of 
x-rays were immediately recognized in all advanced 
countries. In the United States, the first medical x-ray 
was taken February 3, 1896 by Professor Edwin B. 
Frost of Dartmouth University. He took an x-ray of a 
broken bone for a patient of his brother. Dr. G. D. Frost. 

The wonders of x-rays were often discussed in the 
popular press. A book about x-rays, written for the 
public, was published in the summer of 1896, only 
about six months after that first x-ray was taken. This is 
a replica of that book. It is appropriate that it appear as 
we approach the centennial of the discovery of x-rays. 

The copy from which this reprint was made was 
first owned by Professor C.W. Freeze. In the 1920s, he 
gave the book to one of his students, Albert E. Kidd, 
who later taught physics at Sam Houston University in 
Huntsville, Texas. Professor Kidd gave the book to one 
of his students, Leroy J. Humphries, in 1966. Dr. 
Humphries plans to donate the book to an appropriate 
library such as the American Institute of Physics' Neils 
Bohr Library at the Center for the History of Physics. 


Thl8 One 
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PREFACE. 


No scientific incident for many years has 
interested the general reader so much as Prof. 
Rontgen’s discovery of the X Rays and their mys¬ 
terious action upon the photographic plate and 
various fluorescent substances. The layman as 
well as the professional has been experimenting 
and trying to obtain knowledge of the source, 
action and effect of these rays. 

Considering the great interest taken in this 
subject by almost everybody, I have thought it 
prudent to compile this little book which is 
intended for the general reader; in no way is it 
to be considered technical. Some of the articles 
are compiled from the leading electrical journals 
of the day, and I am particularly indebted to 
Bubier’s Popular Electrician, The Elec¬ 
trical World , The Electrical Engineer , The 
Electrical Review , Electricity and The 
Western Electrician and to The New York 
World , The Boston Post and The Scientific 
American , for such articles. I trust that my 
efforts may be of sufficient value to interest the 
reader. 

EDWARD TREVERT. 

Lynn, Mass., June io, 1 S 96 . 



PROF. RONTGEN. 


•“Wilhelm Conrad Rontgen was bom in 1 S 45 
in Holland. He graduated at the University of 
Zurich, taking his doctor’s degree at the age of 
twenty-five. At this university he was the 
favorite disciple of Prof. Kundt. When the 
latter left Zurich for Wurzburg, Rontgen went 
with him, and the two next received appoint¬ 
ments in Strasburg University as professor and 
assistant respectively. This was in 1873 . In 
1 S 75 he held the chair of mathematics and 
physics at the Agricultural Academy of Hohen- 
heim in the kingdom of Wiirttemberg. 

Hohenheim is a hamlet some four miles south- 
southeast of Stuttgart, little known except for 
its school of agriculture. He returned a year 
later to Strasburg, and in 1879 was professor in 
and director of the University and Institute of 
Physics in the old university town of Giessen, a 
city rendered illustrious before this time by the 
labors of the great Liebig. In 1888 he re¬ 
turned to his old college at Wurzburg, where he 
now holds his professorship.” 

We are indebted to L* Illustration for the por¬ 
trait of Prof. Rontgen which we reproduce 
on opposite page. 

•.Scientific American. 
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CHAPTER I. 


The Intensity Coil and the Crookes Tube. 

The intensity coil is necessary in the pro¬ 
duction of the X Rays, where a battery or a dy¬ 
namo is used to furnish the primary current. It 
consists of two coils, a primary and secondary. 
To these are added, for the purpose of intensify¬ 
ing their action, a magnetic core consisting gen- 
arallyof a bundle of iron wires. An alternating 
or pulsating current is passed through the primary 
coil and produces (by induction) a current like¬ 
wise pulsating in the secondary coil, although 
the two coils are entirely unconnected. In 
order to raise the voltage of the secondary coil 
it is made of a finer wire than the primary and 
consists of many more turns. To give the 
reader a clearer idea of the intensity or induc¬ 
tion coil we will give directions for making one. 
Proceed as follows: 

The coils are to be wound upon a tube built 
up of cartridge paper, wrapped around a 
cylindrical stick J-inch in diameter. The tube 
is to be 8 inches long and the paper to be 
wound on until it is -j^-inch thick, making the 
tube i inch outside diameter. Each turn, or 
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layer of paper is to be glued down to the 
preceding one, so that when dry you will have 
a good stiff foundation on which to begin work. 

The ends of the reel upon which the wire is 
wound are to be made of well-seasoned hard 



wood, thoroughly boiled in paraffin, of the 
shape and dimension indicated in the following 
sketch. (See Fig. i). 

These pieces are placed upon the ends of the 
paper tube and glued to it solidly. 

Two holes are to be drilled in one of the end 
pieces, just below the tube, for the purpose of 
introducing the primary wire. 

It will be well, if possible, to do the winding 
in a lathe, and for that purpose place the reel 
Upon a snugly fitting wooden mandrel, with 
sorrte sort of a dog to keep it from slipping. 
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Then, having pushed a short length, say a foot, 
of the wire with which you are going to wind 
your primary, through one of the holes in the 
end of the reel, start your lathe to revolving 
slowly and feed the wire on evenly, taking care 
to have it tight and to keep the insulation 
unbroken. 

Use No. 16 cotton covered copper wire on 
the primary and wind on two layers, bringing 



the finishing end out through the other hole in 
the end of the reel. 

Give the coil several coats of thin shellac, 
allowing it to dry thoroughly between each 
application, and then insulate it by winding on 
four layers of cartridge paper smoothly and 
glueing them down as directed in making the 
tube. 

The paper should be cut say half an inch 
broader than the distance between the inside 
faces of the reel, and £ inch slits cut along the 
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edge at short intervals, so that when placed 
upon the coil these slits allow the paper to be 
turned up at the edges and pasted against the 
ends of the reel. (See Fig. 2.) 

The paper insulation should be made to fit as 
close to the ends of the reel as possible and 
whatever there may be in the way of interstices 
left between them should be carefully filled 
with as much shellac as they will soak up. It 
is also a good plan to fillet the comers with a 
mixture of resin and beeswax, five parts of the 
former to one of the latter. 

The secondary wire is No. 36 silk covered. 

On account of its liability to injury, the start¬ 
ing wire should not be brought outside the coil, 
but soldered to a piece of No. 18 gutta-percha 
covered wire, led in through a hole in the 
opposite end of the reel to that from which the 
primary wires issue. It is next to impossible to 
repair a break on the inside of the coil after it 
is once wound, and the greatest care should be 
taken while the winding is going on to make 
sure that everything is right before leaving it. 
On this account the gutta-percha covered lead 
wire should be wedged firmly into its exit 
hole, so that it cannot work around and break 
the joint inside. 

Wind on the fine wire in the same way that 
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you did the coarse, evenly and smoothly, and 
when one layer is finished it should be 
thoroughly soaked in thin shellac and then 
covered with three thicknesses of thin writing 
paper, laid on with shellac. This paper should 
be made as directed above, a little wider than 
the distance between the inside faces of the ends 
of the reel and slit to fit, and the interstices 
well filled with shellac before going on with the 
next layer. 

This is wound on and insulated in the same 
manner as the first, and the process continued 
until the coil is about 3^ inches in diameter. 
The finishing end should then be soldered to 
another piece of gutta-percha wire passing out 
of the opposite end of the reel to that from 
which the starting end issues, and the coil then 
covered with eight or ten layers of writing 
paper and wound over with silk ribbon or cord. 

The danger of breaking is so great with this 
fine wire that each layer should be tested after 
being wound, by connecting the starting end of 
the coil to one pole of a magneto and the other 
pole to a spot on the wire, which you can bare 
for the moment and then cover up again when 
you resume winding. Be sure that your mag¬ 
neto will ring through the coil before you cover 
up the layer last wound. 
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Another method of testing, should you happen 
to be without a magneto, is to have a tolerably 
strong battery and connect one of its poles to 
the tine of a file and the other to the starting 
end, then with a piece of wire which touches a 
bare spot on the wire you are winding on, the 
roughened part of the file, if there is a good 
connection it will be shown by numerous 
sparks at the point of contact. 

After winding, the coil may be mounted on 
its base. 



figure 3. 

This base is made of dry, well-seasoned 
wood, 8 inches wide, 14 inches long and 2 
inches high. (See Fig. 3.) 

The bottom is to be hollow and'the edges and 
top to be $ of an inch thick. 

The core for the coil is to be made of iron 
wires, about No. 12 or No. 14, cut to the same 
length as the reel and bound together by fine 
brass wires into a cylindrical bundle. Its out¬ 
side diameter should be such that it will just 
slip inside of the tube upon which the coil is 
wound. 
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One end of this tube is to be closed by a 
wooden plug projecting into the tube f of an 
inch, and this, of course, will cause the core to 
project a like distance from the other end of the 
tube. 

The make and break device is to be mounted 
in front of this projecting end and is made 
according to the accompanying sketch. (See 

Fig. 4)- 

It consists of a piece of f inch round iron, £ 
of an inch long and soldered to the end of a 



FIGURE 4. 

piece of spring brass, whose other end is bent 
to a right angle and screwed to the base. To 
this spring is also soldered a small contact 
piece, preferably of platinum, but silver may be 
made to answer. 

Opposite this contact piece and supported by 
a brass standard, through which it passes, is the 
contact screw, whose point is tipped with plati¬ 
num. This screw has a check nut on it to 
prevent its working loose when the vibrator is 
in action. 
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The iron armature on the end of the vibrator 
must, of course, be opposite the end of the core 
and about J of an inch away from it. After it 
is in place the spring can be bent backwards or 
forwards until the best adjustment is found. 

A commutator will be found a very useful 
addition to the coil, for, while it is not absolutely 
essential it will prevent the unequal heating of 
the electrodes of the vacuum tubes used in some 



figure 6. 


experiments, and will also serve as a key to open 
and close the primary circuit. 

It consists of a cylinder of hard wood or vul¬ 
canite, I inch long and i inch in diameter, to 
which are affixed two brass strips £ of an inch 
wide. These strips are L shaped and are set 
opposite each other, with their edges flush with 
the surface of the cylinder. See Figures 5 
and 6. 

At the centre of each end of the cylinder is 
soldered a piece of brass wire to serve as an axis 
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upon which the cylinder turns. The cylinder is 
mounted upon two supports made of sheet brass 



figure 7. 

and on each side of it is a spring brass contact 
piece. See Fig. 7. 

The discharging apparatus next claims our 
attention. 

The supports are to be made of heavy glass 

Brass Cap-- 


Glass Tube 

Lead Wire- 

figure 8. 



tubing, such as is used in the water gauges on 
steam boilers. They are to be firmly set in the 
holes in the base, a little to one side of the 
central axis of the coil and to project about 4 
inches above the top of the coil. 
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On the top of each tube a brass cap is fas¬ 
tened by means of sealing wax, as shown in 
Figs. S ami 9. 

The leading wires from the ends of the 



figure 9. 

secondary coils, which should both be gutta¬ 
percha covered, are to be taken by the nearest 
paths to the tubes, to the inside of them, 
through holes drilled for the purpose, and then 



figure 10. 

up to the caps and fastened to them hy screws, 
as shown in the sketches. 

Holes may be drilled in glass with ordinary 
drills, whose points are kept wet with turpentine. 
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A discharging rod must be made for each cap 
piece. It must fit the hole in the cap snugly 
but not tightly, and be long enough to reach 
half way from one pillar to the other, and have 
room left on the other end for a handle. 

The inboard end of each rod must be drilled 
about an inch deep and have a small screw 
with a milled head, with which to clamp any¬ 
thing which it may be desirable to attach to the 
rod. (See Fig. io.) 

The condenser for the coil may go into the 



hollow space in the base or may be placed in a 
separate box, but the first is preferable, as the 
instrument is in this way self-contained. 

Prepare 50 sheets of tin foil 6x8 inches and 
cut off one corner of each, as shown in Fig. 11. 
You will also want 60 sheets of thin writing 
paper, cut according to Figure 12. 

The cutting of both tin-foil and paper can, of 
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course, be done by hand, but it is better to fold 
up a number of large sheets to about the right 
size and take them to a bookbinder to trim to 
the shape you want. 

Each paper must be examined carefully in a 
darkened room, before a gas jet or flame, for 
pin holes, and if any are found the piece having 
them must be rejected. 

The paper is to be paraffined by dipping it 



in the melted wax. The melting must be care¬ 
fully done so as not to cause the wax to boil or 
burn. After dipping a sheet draw it out and if 
the paraffin is hot enough the bubbles will run 
off. It must then be hung, by wooden clips, on 
a line already stretched for that purpose and the 
wax allowed to harden. When all the papers 
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have been prepared we are ready to build the 
condenser. A compartment should be made in 
the base for the coil, just large enough to con¬ 
tain the condenser, that is, 9x7 inches. 

Place five sheets of the waxed paper in this 
receptacle and then lay on them a sheet of tin- 
foil, with its unclipped corner projecting over 
one of the clipped comers of the paper. (See 
Fig. 13.) Then lay on a sheet of paper and on 
top of that another sheet of tin-foil, this time 
with its unclipped corner over the other clipped 



figure 13. 

corner of the paper. Then follows another 
sheet of paper and then one of tin-foil, laid on 
like the first, and so on, alternating the position 
of the unclipped corner with each sheet of tin- 
foil. When the last piece of tin-foil is in place 
put on the remaining sheets of paper and cover 
the whole with a small board of the same size 
as the compartment in which the condenser is 
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placed. On the side of the board cover which 
turns towards the condenser glue two blocks, 
one over each of the uncovered corners of the 
tin-foil, and of such thickness that when the 
cover is in place they will press the sheets of 
tin-foil into compact bundles. (See Fig. 14). 

Then through the side of the box holding the 



figure 14. 

condenser screw two short round-head wood 
screws far enough in so that their points shall 
penetrate the foil and to these screws attach the 
wires to the condenser. The connections may 
now be made according to Fig. 15. 

Of course the wires are to be run beneath the 
base board as much as possible and wherever 
they cross one another they should be carefully 
insulated. 

Fig. 16 is an elevation of the coil complete. 

For battery power use three or four large 
Grenet cells, which are to be connected to the 
binding posts. 

When the battery is connected and the com- 
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mutator turned so that the brushes are touching 
the metal strips start the vibrator to working 
and adjust the contact screw until the motion is 
uniform and smooth. Then bring the ends of 



figure 15. 


the discharging rods (which have previously 
had short pieces of wire inserted in their ends 
for discharge points) together, when a shower 
of sparks will be observed to jump across the 



figure 16. 

space between them. The closer the points are 
together the more intense the sparks. 

To get real good results in X Ray pictures, 
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you must have a coil that will at least give a 
spark from i£ to io inches, to get good results 
with the fluorscope, from 4 to 10 inches. A 
Ruhmkorff coil is the best; this can be bought 
at most any electrical supply store and is made 
in different sizes. 

The Crookes Tube. 

The Crookes tube is another necessary 
adjunct to the production of X Rays. It con¬ 
sists of a thin glass globe or bulb into which is 
fused through the glass two platinum electrodes, 



figure 17A. 

one for the anode and one for the cathode. 
The anode is the point where the current enters 
the tube. .The cathode is the point where the 
current leaves. Hence, either electrode of the 
tube, may be made the cathode, by simply 
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reversing the direction of the current. A good 
tube not more than two inches in diameter and 
with the electrodes inside, not over an inch 
apart, with a coil giving a spark one and one- 
half inches, will make fairly good shadow 
pictures, if the exposure is long enough. If a 



figure 17 B. 

larger tube is used the coil should give a spark 
from three to ten inches. By this we mean 
that the secondary current should jump in the air 
the distance between the electrodes of the coil 
the above number of inches. If there is a 
blue glow that shows in a tube it will not 
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produce X Rays. What light there is to be seen 
should be a green color. The glass bulb is 
exhausted of nearly all air and gases making 
nearly a vacuum. This vacuum differs from 
that in an incandescent lamp or a Geissler tube, 
viz.: It is so complete that only about one- 
millionth of the original quantity of atmosphere 
remains in the Crookes tube, while in the lamp 
or Geissler tube contains one thousandth or more. 
When a high potential intermittent or alternat¬ 
ing discharge from the induction coil is sent 
through the Crookes tube there appears in the 
tube a fluorescent light of a green color. 
These rays are particularly strong around the 
cathode and are called cathode rays. The X 
Rays are the invisible rays which stream in 
straight lines from this point. 

Prof. Crookes was the inventor of this tube, 
hence the name. They are made in various 
shapes; two forms are shown in Figs. 17A 
and 17B. 

•A Proposed Standard Tube For Produc¬ 
ing Roentgen Rays. 

The observations which have up to this time 
been made as to the source of Rontgen rays 
point to the- fact that the cathode rays must 

•Elihu Thomson in the EUctrical World. 
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strike some surface which then becomes the 
Rontgen ray source. My own observations 
make me think that if the bombarded surface is 
of such a dense metal as platinum, which docs 
not fluoresce, the rays will be more energetic. 
Bearing in mind these observations, and the 
fact that it is desirable to possess Crookes tubes 
which are of standard make, and adapted for 
use with high frequency apparatus, Ruhmkorfl 
coils with oscillatory or uni-directional dis¬ 
charge, or with Wimshurst or Holtz machines, 
I have proposed as a standard tube one which 
is represented in the accompanying illustration. 
See Fig. 18. 

The structure consists of a bulb, at opposite 
sides of which are mounted concave aluminum 
discs supported on wires sealed through the 
glass. The foci of these concave electrodes 
coincide nearly at the centre of the bulb, at 
which point is located a V-shaped sheet of 
platinum, iron, a small piece of iridium, or 
other piece df metal. This could be supported 
in any way desired, but it may be suggested, as 
a convenience, that it be mounted on a third or 
middle terminal, so that it can be made an 
anode. In using this tube with high-frequency 
currents the two cup-shaped terminals arc 
attached to the source of electric currents, 
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which alternately become cathode during the 

discharges and cause the Rontgen rays to be 
emitted from the apex of the platinum sheet or 
from the surface of the piece of metal placed 
at the common focus. With oscillatory currents 
from a Ruhmkorff coil the same connections 
may be used, and even when the discharges are 
uni-directional the connection of either cup¬ 
shaped terminal as a cathode makes the tube 
effective, but in this case the middle terminal 
may be made the anode and the other or cup¬ 
shaped terminal a double cathode, and thus give 
the greatest amount of cathode surface with but 
a short distance to be traversed by the dis¬ 
charges, while the sharpness of the focus, and, 
consequently, the definition obtainable with the 
Rontgen rays remains unimpaired. If the 
vacuum in such a tube is too low, it is also 
possible to raise it quickly by constituting the 
middle terminal a cathode for a time, in which 
case metal would be carried theiefrom and 
deposited on the side of the bulb in a very fine 
state of subdivision and quickly absorb the 
residual gas. If during the working of the 
tube the vacuum becomes too high it can some¬ 
times be reduced by simply heating the tube to 
a high temperature. 
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CHAPTER II. 

Experiments With X Rays. 

Few events have agitated the scientific world 
into such active experimenting, as Prof. Rdnt- 
gen’s discovery of “X Rays” and their effect in 
shadow photography. By the aid of this new 
form of radiation we are enabled to photograph 
objects concealed in a box, a book, a leather 
case, etc., and even to lay bare the skeleton of a 
living or dead animal. Its application to surgery 
will be of great value, as by aid of these rays the 
surgeon may locate the exact position of a tumor, 
bullet, fracture, etc. Its value to chemistry, 
metallurgy, and other branches of science is at 
present inestimable. 

The apparatus necessary to produce these 
rays is a Dynamo, Battery, or a Static machine, 
an Induction Coil and a Crookes tube or its 
equivalent, for example, an incandescent lamp 
with its filament broken and electrodes properly 
placed, and the bulb exhausted to the proper 
vacuum. The photographic plates used are the 
ordinary quick dry plates. The writer prefers 
“Seed.” 
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With proper care and the necessary apparatus 
even an amateur may meet with wonderful 
success. 

For the amateur a storage or Grenet battery 
is preferable. Either of these batteries may be 



figure 19. 

obtained at an electrical supply store. For 
large coils of course a dynamo current is best, 
as for example, a coilgiving a spark of ten inches 
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requires a current of io to 12 amperes to run it. 
In using an influence machine like a Holtz or 
Tdpler, it has the disadvantage of reversing 
the current and spoiling the shadow picture. 

Set up the apparatus as shown in the follow¬ 
ing diagram, Fig. 19. A is the current breaker, 



which should run about 800 revolutions per 
minute. B is the condenser, C is the storage 
battery, D is the induction coil, E is the plate 
holder which contains a sensitised plate placed 
about 3 or 4 inches from F, the Crookes tube. 

A diagram of a simpler apparatus is given in 
Fig. 20. A is the plate holder with objects 
lying upon it. B is the Crookes tube, C the high 
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potential induction coil, D the storage battery 
consisting of at least 4 cells. 

The object of which you wish to get a 
shadow picture must be placed between the 
Crookes tube and the plate holder. 





FIGURE 21. 

Fig. 21 is the reproduction of a sketch made 
by Mr. Edison to show the disposition of appa¬ 
ratus. Continuous current is taken from the 
lighting mains, and a disruptive current produced 
by means of a disc with alternate conducting 
and insulating surfaces on its circumference, 
the disc being driven by the motor on the left. 




32 


SOMETHING ABOUT X RAYS. 


Now for a word or two about the character 
of these rays. Prof. Rontgen says, “*If we 
pass the discharge from a large Ruhmkorff 
coil through a Hittorf or a sufficiently exhausted 
Lenard, Crookes or similar apparatus, and 
cover the tube with a somewhat closely-fitting 
mantle of thin black cardboard, we observe 
that in a completely darkened room that a 
paper screen washed with barium-platino- 
cyanide, lights up brilliantly and fluoresces 
equally well whether the treated side or the 
other be turned toward the discharge tube. 
Fluorescence is still observable two meters away 
from the apparatus. It is easy to convince 
one’s self that the cause of the fluorescence is 
the discharge apparatus and nothing else. 

The most striking feature of this phenome¬ 
non is that an influence ( Agens ) capable of 
exciting brilliant fluorescence is able to pass 
through the black cardboard cover, which trans¬ 
mits none of the ultra-violet rays of the sun or 
of the electric arc, and one immediately inquires 
whether other bodies possess this property. It 
is soon discovered that all bodies are transparent 
to this influence, but in various degrees. A few 
examples will suffice. Paper is very transpa- 

• Abstract of Preliminary Communication to the Wurzburg 
Physico-Medical Society. Published by Messrs. Stahel of Wurz¬ 
burg, who will shortly issue an English edition. 
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rent; the fluorescent screen held behind a bound 
volume of 1,000 pages still lighted up brightly; 
the printers’ ink offered no perceptible obsta¬ 
cle. 

Fluorescence was also noted behind two 
packs of cards; a few cards held between appa¬ 
ratus and screen made no perceptible difference. 
A single sheet of tin foil is scarcely noticeable; 
only after several layers have been laid on top 
of each other is a shadow clearly visible on the 
screen. Thick blocks of wood are also transpa¬ 
rent; fir planks 2cm. to 3cm. thick are but very 
slightly opaque. A film of aluminum about 
15mm. thick weakens the effect very considera¬ 
bly, though it does not entirely destroy the fluor¬ 
escence. Several centimeters of vulcanized in¬ 
dia-rubber let the rays through. Glass plates 
of the same thickness behave in a different way, 
according as they contain lead (flint glass) or 
not; the former are much less transparent than 
the latter. If the hand is held between the dis¬ 
charge tube and the screen, the dark shadow of 
the bones is visible within the slightly dark 
shadow of the hand. Water, bi-sulphide of 
carbon, and various other liquids behave in this 
respect as if they were very transparent. I was 
not able to determine whether water was more 
transparent than air. Behind plates of copper, 

s 
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silver, lead, gold, platinum, fluorescence is 
still clearly visible, but only when the plates are 
not too thick. Platinum 0.2mm thick is trans¬ 
parent; silver and copper sheets may be de¬ 
cidedly thicker. Lead 1.5mm. thick is as good 
as opaque, and was on this account often made 
use of. A wooden rod of 20x20mm. cross sec¬ 
tion, painted white, with lead paint on one side, 
behaves in a peculiar manner. When it is in¬ 
terposed between apparatus and screen it has 
almost no effect, when the X rays go through 
the rod parallel to the painted side, but it throws 
a dark shadow if the rays have to traverse the 
paint. Very similar to the metals themselves 
are their salts, whether solid or in solution. 

3. These experimental results and others 
lead to the conclusion that the transparency of 
different substances of the same thickness is 
mainly conditioned by their density; no other 
property is in the least comparable with this. 

The following experiments, however, show 
that density is not altogether alone in its influ¬ 
ence. I experimented on the transparency of 
nearly the same thickness of glass, aluminum, 
ealespar and quartz. The density of these sub¬ 
stances is nearly the same, and yet it was quite 
evident that the spar was decidedly less trans¬ 
parent than the other bodies, which were very 
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much like each other in their behavior. I have 
not observed calcspar fluoresce in a manner com- 
parable with glass. 

4. With increasing thickness all bodies be¬ 
come less transparent. In order to find a law 
connecting transparency with thickness, I made 
some photographic observations, the photograph¬ 
ic plate being partly covered with an increasing 
number of sheets of tinfoil. Photometric meas¬ 
urements will be undertaken when I am in pos¬ 
session of a suitable photometer. 

5. Sheets of platinum, lead, zinc and alum¬ 
inum were rolled until they appeared to be of 
almost equal transparency. The following table 
gives the thicknesses in millimeters, the thick¬ 
nesses relative to the platinum sheet, and the 
density: 

Thickness. Relative Thickness. Density. 


Pt. 0*018 1 21 ’5 

Pb. 0-05 3 11*3 

Zn. 0*10 6 7*i 

Al. 3-5 200 2-6 


It is to be observed in connection with these 
figures that although the product of the thick¬ 
ness into the density may be the same, it does 
not in any way follow that the transparency of 
the different metals is the same. The transpar¬ 
ency increases at a greater rate than this product 
decreases. 
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6 . The fluorescence of barium-platino-cyan- 
ide is not the only recognizable phenomenon 
due to X rays. It may be observed, first of all, 
that other bodies fluoresce—for example, phos¬ 
phorus, calcium compounds, uranium glass, or¬ 
dinary glass, calcspar, rock salt, etc. 

Of especial interest in many ways is the fact 
that photographic dry plates show themselves 
susceptible to X Rays. We are thus in a 
position to corroborate many phenomena in 
which mistakes are easy, and I have, whenever 
possible, controlled each important ocular obser¬ 
vation on fluorescence by means of photography. 
Owing to the property possessed by the rays of 
passing almost without an)* absorption through 
thin sheets of wood, paper or tinfoil, we can 
take the impressions on a photographic plate 
inside the camera or paper cover whilst in a 
well lit room. In former days this property of 
the ray only showed itself in the necessity under 
which we lay of not keeping undeveloped plates 
wrapped in the usual paper and board, for any 
length of time, in the vicinity of discharge tubes. 
It is still open to question whether the chemical 
effect on the silver salts of photographic plates 
is exercised directly by the X Rays. It is 
possible that this effect is due to the fluorescent 
light which, as mentioned above, may be gen- 
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era ted on the glass plate or perhaps on the layer 
of gelatin. “Films” may be used just as well 
as glass plates.” 

Prof. Wright, of Yale University, has obtained 
a photograph of several objects composed of 
various substances, an illustration of which we 
have reproduced from the Electrical World. 
See Figure 22. 



I figure 22 . 

Prof. Wright experiments with a great variety 
1 of substances and he found that strong impres¬ 

sions were obtained upon a photographic plate 
even when it was enclosed in a wrapping of 
black paper and covered with a pine board half 
an inch in thickness. 


(C) Jeff Behary 2019 


40 










3 « 


SOMETHING ABOUT X RAYS. 


Pieces of glass were found to be more opaque 
to these rays than some metals or than ebonite, 
which is perfectly opaque to luminous rays. 
Among the metals, aluminum is especially dis¬ 
tinguished as transparent. In one of the 
experiments of Prof. Wright an aluminum 
medal left an impression upon the plate so 
clearly as to show both design and lettering. 
In this latter case, the layer between the medal 
and sensitive plate was an absolutely opaque 
sheet of ebonite, such as is used by photog¬ 
raphers for plate-holder slides. 

In other experiments made by Prof. Wright, 
a closed paper box containing aluminum grain 
weights was shadowed upon the plate, the 
appearance being as though the box were 
almost transparent and the weights themselves 
somewhat translucent. An ordinary lead pencil 
lying near the box showed its graphite core by 
a darker tracing through the middle of the wood 
of the pencil. A paper box containing, im¬ 
bedded in cotton, three spheres, one of platinum, 
one of brass and the other of aluminum, was 
shadowed, and the box and the cotton were so 
transparent as to leave but slight impressions on 
the plate. The brass and platinum spheres 
intercepted a large portion of the cathode rays, 
the aluminum a much smaller proportion. A 
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number of American coins, silver, copper and 
nickel, left strong impressions, showing an 
almost complete interception of the rays. The 
copper coins transmitted more than the nickel 
and the nickel more than the silver. See 
Figure 22. 

Another experiment of Prof. Wright, which 



figure 23. 

we reproduce from the Boston Post , is a photo¬ 
graph of a rabbit. See Figure 23. He says: 

14 The experiment with the rabbit was not 
wholly successful, because I happened to have a 
bad plate; but it shows what can be done. 
The interior of that dead rabbit was laid bare 
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apparently. This rabbit was covered with 
heavy fur, and it seems impossible that light 
could go through him. But it did. And his 
ribs, the bones in his legs and his backbone are 
visible in the negative.” 

The New York World's Experiments .— 
The World recently engaged the services of a 



figure 24. 

corps of competent assistants, under Prof. Max 
Osterberg, a fellow of Columbia College and a 
pupil of the celebrated Prof. Michael I. Pupin. 
These experiments were made in Prof. Pupin’s 
laboratory in Columbia University for the sole 
benefit of the readers of The World. 
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Prof. Osterbcrg succeeded in obtaining a 
photograph of a pair of scissors, a knife, a 
cigar-clipper, two nails and a hairpin, all of 
which had been placed inside an aluminum 
case. He also took a picture of a comb inside 
a leather case and a pair of eyeglasses in a 



figure 25. 

leather case. He succeeded in photographing 
the backbone of a flounder through its skin and 
flesh, and had almost succeeded in capturing 
the skeleton of a mouse, when a remarkable 
occurrence broke up the experiment. 

Figure 24 is reproduced from the New York 
World and illustrates a rat with shot in his 
body which you can plainly see in the photo¬ 
graph. 
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Figure 25 is that of a horn-handled razor in 
its case of cloth-covered cardboard. This 
picture was taken by Mr. Swinton and was 
originally published in the Electrical Review 
of London, England. 

Figure 26 shows a shadow picture of ten 
different objects which were laid on the outside 
of the plateholder and exposed to the X Rays, 
30 seconds. 

The objects are as follows : 

Number 1, Sheet Brass. 

Number 2, Aluminum. 

Number 3, Diamond Ring. 

Number 4, Eye Glass. 

Number 5, Mica. 

Number 6, Tin Foil. 

Number 7, Copper. 

Number 8, Steel Key. 

Number 9, Hard Rubber. 

Number 10, Fine Wire. 

Number 11, Silver Ten Cent Piece. 

Time of exposure, 30 seconds. 

It will be seen by the illustration that alum¬ 
inum is the only metal that is penetrated by the 
X Rays to any great extent. A very few get 
through glass. Hard rubber and aluminum are 
penetrated about the same, while mica is almost 
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FIGURE 26. 
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transparent to them. Figure 27 shows the 
bones of the hand with a diamond ring on 
the third finger. It will be noticed that the 
bone is distinctly visible through the diamond. 
A loss of bone in the fourth finger is also shown 
caused by amputation. Time of exposure three 
minutes. 

Figure 28 shows a foot of a woman with a 
needle embedded in the point of the second toe. 
The needle was located by this shadow picture 
and afterwards removed by the knife at the 
Salem hospital. 

Fig. 29 is an excellent picture of the bones of 
the hand, wrist and part of the arm. Two 
rings are shown on the third finger. 

If the reader will examine this picture 
closely, he will notice with what distinctness 
the spongy ends of the finger bones are shown. 
Time of exposure ten minutes. 

Figure 30 shows two hands taken at the 
same time, and on the same plate. A shows 
a lead pencil with a nickel plated tip. It 
was laid purposely on the plate holder be¬ 
side the hands. The hand on the right is 
that of the author. Time of exposure, seven 
minutes. All of the foregoing pictures were 
taken in daylight, no darkening of the room 
is necessary. 
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Most of the pictures for this book were 
taken by Mr. George Newcomb of Salem, 
Mass., who has fitted up a laboratory especially 
for this business, and is now doing all the City 
Hospital work. The author takes pleasure in 
recommending both him and his work to any¬ 
body who may require his services. 

Figure 31 is a shadow picture, showing a 
neglected dislocation and fracture of the shoul¬ 
der joint of a Lynn boy, which resulted in 
astenomer, (bone tumor). The enlarged 
bone may be seen by following the shadow 
A around the shoulder joint. This was taken 
through the clothing and bandages. The two 
shadows B and C are the safety pins which held 
the bandages in place. The diagnosis was con¬ 
firmed by this shadow picture; the arm was 
amputated; time of exposure unknown to the 
author; taken at the General Electric Co.’s 
factory at Lynn, Mass. 

Mr. J. S. Stokes and Mr. M. E. Leeds, of 
Queen & Co., Philadelphia, have taken a num¬ 
ber of successful shadow pictures with Crookes 
tubes made by their firm. One of these we 
illustrate in Figure 32, being a picture of a 
pocket book containing two coins and a key, 
which, as will be seen, are extremely sharp 
in outline. 
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This illustration was kindly loaned by the 
Electrical World , New York. 

These shadow pictures were furnished par¬ 
ticularly for this book, and the publishers cau¬ 
tion everybody not to use or copy them. 

•We reproduce from the lllustrirte Zeitung 
two very beautiful examples of X ray photogra¬ 
phy. The hand is of special interest as being the 
first photograph (see Fig. 34)that we have seen 
that shows clearly the position of the veins in 
the hand. The effect was produced by inject¬ 
ing a fluid in the hand of a corpse, thus making 
the veins opaque to X Rays and enabling them 
to be photographed. 

Among the experimenters who have lately 
had remarkable success in photography by 
means of the Rontgen rays is Dr. Fritz Giese), 
of Braunschweig, whose photographs in natural 
colors have already made a reputation for him 
in the photographic world. His pictures of 
still life, showing the natural colors of fruit, 
flowers and birds, may certainly be classed as 
some of the best work of this kind ever done, 
and his success with the puzzling Rontgen rays 
is proved by the accompanying reproduction of 
photograph of a canary bird taken immediately 
after death(Fig.33). The rays passed unimpeded 

•Furnished to ns by the Scientific American. 
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FIGURE 32. 
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through the feathers, nothing of which shows, 
the fleshy parts are lightly outlined, but the 
impenetrable bones have come out distinctly. 

Our second illustration Figure 34 is the photo¬ 
graph of the hand of a corpse, taken by means of 
the Rontgen rays, by Mr. Haschck and Dr. Lin- 
denthal, in Prof. Franz Exner’s physico¬ 
chemical institute in Vienna. To them belongs 
the honor of being the first to apply the 
wonderful discovery of the Wurzburg investi¬ 
gator to a new branch of research. The veins, 
etc., in the hand—which was the hand of an 
old woman—are shown by the injection of 
Teichmann’s mixture, which consists of lime, 
cinnabar and petroleum. 

Figure 35 shows the bones of a man’s leg, 
with a fracture of the tibia (the large bone). 
It was improperly set and caused the fibula 
(the small bone) to bow out. An operation 
became necessary and a portion of the fibula 
was removed by another surgeon, the leg 
splinted, and the bone allowed to grow 
together again. A shows the poor work and 
B the good work. It will be seen by this 
illustration that an incompetent or careless 
surgeon’s poor work, can be exposed by X Rays. 

Figure 36 shows a shadow picture of the arm 
of a Lynn man, Mr. K. a, veteran of the late 
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civil war. He enlisted in the 17th Massachu¬ 
setts Regiment. In the battle of Goldsboro, 
Dec. 17, 1862, he received a wound in the left 
arm, the bullet penetrating the forearm about 
five inches from the wrist. He took part in 
two other engagements afterwards, and it was 
nine days before the wound received medical 
treatment. Physicians probed for the ball, but 
could not find it, and after two months the 
wound healed, and from that day to this Mr. 
K. believed that the bullet was lodged in his 
arm, though it never gave him any trouble. 

The writer became acquainted with this fact 
and invited Mr. K. to have an X Ray shadow 
picture made in view of locating the ball. The 
tube was arranged so as to make a shadow of 
the arm from the elbow down, ten inches 
towards the wrist, the part where the bullet 
was supposed to be embedded. As Mr. K. 
possesses a large arm a long exposure was 
deemed necessary to make the experiment a 
success, but he became somewhat impatient and 
the rays were allowed to penetrate the member 
25 minutes. Fifteen minutes were required in 
the developing process, and when the plate was 
brought in for examination, the bones were 
perfectly shown, but not the slightest traces of a 
bullet could be found. 
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As the doctors and nurses at the time 
told Mr. K. that the ball could not be found 
and was not removed, he was greatly suiprised 
at the result of the experiment. 

Figure 37 shows a shadow picture of a flat¬ 
fish exposed only three minutes. Pieces of 
shells and other foreign substances in the 
stomach are plainly visible, as are also the 
bones. 

Figure 3S shows the bones of a young 
woman’s arm, consisting of the humorus (upper 
bone,) the hinge joint of the elbow ; and the 
ulna and radius (the two lower bones). A 
fracture of the radius near the elbow is dis¬ 
tinctly shown. Time of exposure ten minutes. 

In many of the foregoing pictures the artic¬ 
ulation of the joints is clearly shown. 

Figure 39 shows a pocket book containing 
coins, a key, and a bit of brass, also a pair of 
eyeglasses contained inside of a leather case. 
Time of exposure three seconds. This is one 
of the finest shadow pictures we have ever seen. 
In the negative the threads of the screws inside 
the hard rubber frame of the glasses can be 
distinctly seen. Taken for this book by Mr. 
Newcomb. 
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CHAPTER III. 


The Fluorscope and other Apparatus. 

The fluorscope is a device to be used in 
visual examinations of opaque objects by means 
of X Rays. It consists of a wooden box made 
light tight, and shaped as seen in the engraving. 

On the end to be held before the Crookes 
tube is fastened a sheet of cardboard, one side is 
covered with a crystalline chemical salts which 
become fluorescent when placed in the path of 
the X Rays. 

By placing an opaque body between the tube 
and the cardboard of the fluorscope a shadow is 
thrown upon it and is visible to the human eye. 
It was invented by Edison who discovered that 
platino-cynanide of barium had the property of 
fluorescence and was the salts originally used. 
He has since substituted the tungstate of 
calcium which he found has the same properties 
to a much higher degree. The crystals are very- 
minute and are distributed very evenly over the 
cardboard. 

Any object may- be seen instantly by the 
fluorscope if the X Rays are being developed. 
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Fig 40 shows the fluorscope in use, the experi¬ 
menter is making an examination- of his hand. 
To use this device most successfully you must 
have a good strong current and an induction 
coil giving not less than a spark of four inches. 


An X Ray Meter. 

The peculiar glow exhibited by a “focus” 
tube working well furnishes a good criterion of 
efficiency as regards Rontgen rays. A more 
definite means of comparing the actinic power 
of the radiation has been produced by Messrs. 
Reynolds and Branson, Leeds. A small quad¬ 
rant of aluminum is constructed in concentric 
terraces, ranging from one millimetre to ten 
millimetres in thickness. By holding this quad¬ 
rant between an excited Crookes tube and a 
phosphorescent screen, the thickness of alumi¬ 
num which the rays are capable of traversing 
can be seen upon the screen; or, by substituting 
a sensitive plate for the screen, the effect may 
be photographed. The “X Ray meter,” as 
the quadrant is called, thus furnishes an easy 
means of comparing the intensity of Rbntgen 
rays emitted by different tubes and by the same 
tubes at different times .—Electrical Engineer. 
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New Pacts About X Raya. 

Dr. Rontgen has published some new facts 
about his rays. He finds that all solid 
bodies can generate them; the only difference 
being in the intensity, the greatest intensity 
being produced by platinum. He finds that the 
insertion of a Tesla coil between the Ruhmkorf? 
coil and the ray-producing apparatus is very 
advantageous, and that the X Rays and the air 
traversed by them can discharge electric bodies. 
—Scientific American. 


On the Action of the X Rays Upon the 

Diamond. 

The transparency of the different varieties of 
carbon and of its non-metallic compounds, 
established by Professor Rontgen and then by 
the experimentalists who have studied the X 
rays, may serve to distinguish clearly the dia¬ 
mond from its imitations made of very opaque 
substances. 

The proofs which we have the honor to sub¬ 
mit to the Academy show in juxtaposition 
silhouettes of genuine diamonds and of imitations 
both loose and set. Prolonged exposure soon 
succeeds in causing the silhouettes of genuine 
diamonds to disappear, while false diamonds 
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continue to behave like opaque substances. 
The same procedure has also allowed us to 
distinguish natural jet from its mineral imitation. 

In addition to this graphic method we have 
tried an optical method, in which we have tried 
the fluorescence studied by Professor Rdntgen. 
Diamond and jet, if interposed between the 
Crookes tube and a leaf of paper covered with 
a fluorescent substance ( e . g., barium platino- 
cyanide), project upon the paper shadows 
lighter than those which appear beneath imita¬ 
tions placed near. 

Here then we have two very certain tests: the 
graphic method leaves an irrefutable document, 
while the optical method is instantaneous. 
They will easily come into practical use, since 
a precious stone may be tested even in its setting, 
and without running any risk.— Comptes Rcn- 
dus , CXXII., p. 457. 

How to flake Tungstate Calcium. 

Mix about 1 ounce each of common salt, 
tungstate soda, and choride calcium; last two 
articles should be bought at retail for about 2 
cents per ounce. Put the mixture in a common 
crucible, also obtainable for about 10 cents, fit a 
tin cover to it and bury to the lid in a good coal 
fire—the kitchen stove will do—so as to bring it 
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to a full red heat; leave it for two or three hours, 
or until contents are fused to a clear liquid, then 
set it out to cool and crystallize. The resulting 
hard, glass-like mass should be broken out with 
an old chisel or by breaking the crucible— 
broken up and thrown into a jar of water, which 
will gradually dissolve the chloride of sodium 
formed, and the fine crystals of tungstate calcium 
will settle to bottom. Wash by decantation till 
all taste of salt is gone, and pour out on filter 
or blotting paper and dry.—H. G. Ogden in 
Scientific American. 

Diffusion and Opalescence with 
Roentgen Rays. 

So far as the writer is aware, the phenomena 
presently to be described have not hitherto been 
alluded to by writers or experimenters on Ront- 
gen rays. They are the phenomena of diffusion 
of such rays by certain classes of substances in 
such a way that such substances must come to be 
regarded as opalescent,* or to act like opal glass 
in ordinary light, or like milky liquids, a diffu¬ 
sion of incident rays taking place from the in¬ 
terior and exterior of the mass. 

Some substances are found to behave with 
Rontgen rays in the way that compacted snow 
or translucent ice act in diffusing light. 

"Opalescence is here used to indicate the property of milluness 
without play of color. 
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Let a fairly large metal screen, such as a brass 
or iron plate, of one-sixteenth to one-eighth of 
an inch in thickness be suspended in a vertical 
plane about a foot or more from a Crookes tube 
kept in action and emitting rays toward the 
plate. On the side of the plate opposite to that 
nearest the Crookes tube there will, of course, be 
a space in shadow free from Rontgen rays. 
This statement, though true in the abstract, may 
not express the whole truth. It may easily hap¬ 
pen that an exploration with a fluorescent screen 
tube, or fluoroscopc, back of the metal plate 
will show that the rays are not absent there, but 
appear to come around the edge of the plate. 
This phenomena has been recently alluded to by 
Mr. Edison, and used in support of his sugges¬ 
tion that Rontgen rays are simply high-pitch 
sound waves. 

But upon close examination it will be found 
that the rays back of the metal shield are at least 
mostly due to diffusion from surrounding objects; 
the walls of the room, or the floor, or objects in 
the room receiving the rays and scattering them. 
Further examination will also disclose the fact 
that bodies differ greatly in their diffusive power, 
and that substances such as paraffin, wood, 
paper, pure rubber, cloth of cotton or wool, the 
hand of a person, etc., which are comparatively 
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transparent to the rays, are also fairly vigorous 
in diffusing them. 

The diffusion is not merely from the surface 
or irregular reflection. This is shown by the 
fact that the surface may be smooth or rough, 
and that the rays come even from the back of 
the object and from portions not exposed directly 
to the original rays. This indicates a true opal¬ 
escence like that possessed by opal glass with 
ordinary light. It will be seen from this that 
the shadows of opaque objects embedded in tis¬ 
sue at considerable depths can never be so black 
or dense as when the objects are merely sur¬ 
rounded by air. 

Liquids appear to possess the property as 
well as solids. The diffusion appears to take 
place in all directions within and outside of the 
mass of the substance. 

If the fluorescent screen tube used has metal 
sides of some thickness, the large metal plate 
screen mentioned above can be dispensed with. 
In this case it suffices that the screen tube be 
turned so as to be directed at right angles to the 
direction of the rays or be turned away from the 
Crookes tube, so as not to fluoresce. Pieces of 
various substances may now be placed opposite 
the end of the screen tube, but in a position to 
be partially or wholly exposed to the rays. The 
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pieces will become virtually sources of the rays, 
and the rays diffused by them reaching the 
fluorescent screen will cause it to emit light. 

By placing two exactly similar fluorescent 
screens at opposite ends of a tube and employ¬ 
ing a Bunsen photometer screen movable, as 
usual, between the screens, a comparison of 
diffusing power of different materials may l>e 
made by subjecting the pieces placed near the 
ends of the photometer tube outside, to equal 
radiation from the Crookes tube. 

The same instrument might be employed to 
measure the relative merits of the Crookes tubes 
as producers of the rays. The same electrical 
discharges could be passed through both tubes 
while opposite each end of the “fluorometer” so 
also the comparative values of different fluores¬ 
cent screen materials could be tested by slight 
modifications in the use of the instrument. 

By comparing the density of the shadow of a 
piece of sheet lead, when back of a block of 
wood or paraffin and close to the fluorescent 
screen, with that of the same piece when the 
wood or paraffin is between the screen and the 
lead, the effects of diffusion in the latter case in 
lighting up the shadow are clearly seen on the 
fluorescent screen. 

Though the experiment has not been tried as 


(C) Jeff Behary 2019 


75 



FOR EVERYBODY. 


7 1 


yet, the writer thinks that a mass or cloud of 
fine particles of water from a steam jet would 
diffuse the Rontgen rays. It is well known 
that the higher pitch light waves are most readily 
diffused and absorbed by fog, and if Rontgen 
rays be very high-pitch waves similar to light 
waves this diffusibility need not surprise us; the 
new rays to be in a sense detectors of molecular 
turbidity. 

Whether these gases have the power of diffus¬ 
ing the rays is not known, but the diffusive 
power, if it exists at all, will be small and diffi¬ 
cult to detect. 

Metal plates gave apparently little diffusive 
effect, appearing to reflect feebly at angles equal 
to the incidence angles. The phenomena of 
reflection from surfaces have been investigated 
very recently by Mr. Tesla and a number of 
values obtained for the relative reflecting powers 
of metals, etc. 

The diffusive action herein noted is different 
altogether from reflection, and is obtained at all 
angles from the surfaces, and from the interior 
of the materials upon which the original rays 
fall .—Electrical World. 
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*Edison’s New X Ray Lamp. 

A notable example of the stimulation of 
invention by new discoveries is found in the 
latest work of Edison, which follows the dis¬ 
covery of Rontgen and the fluorscope of his 
own invention. This latest invention is a 
fluorescing lamp in which is found the promise 
of the artificial light of the future. The lamp 
appears to have all the- qualities requisite for 
perfect illumination; the light is mild but effec¬ 
tive ; it is diffusive like daylight. It gives off 
no perceptible heat, which latter duality goes to 
show that its economy has no parallel in other 
kinds of artificial illumination. 

One form of the lamp consists of a highly 
exhausted oblong glass bulb having wires 
sealed in the ends, each wire being provided 
with a small plate inside the bulb, one of these 
plates being inclined to cause a distribution of 
the rays over the side of the lamp. The inner 
surface of the lamp is covered with a granular 
mineral substance which is fused on the glass 
and is highly fluorescent. When the lamp is 
excited by connection with an induction coil, 
the fluorescent material becomes luminous. 
See Fig. 41. 

•Illustration and MSS kindly furnished us by the Scientific 
American. 
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Originally Edison used calcium tungstate for 
his fluorescent material; but by trial he found 
that the vacuum soon deteriorated, and after a 
long series of experiments has discovered a 
fluorescing material which does not affect the 
vacuum, while it has a higher efficiency than 
the calcium tungstate. 

Mr. Edison thinks that the fluorescing material 
converts all of the X Rays into light. He has 
a theory as to the manner in which the light is 
produced. The crystals arc composed of light 
and heavy particles and the impact of the waves 
produces a stress in the crystals which causes 
the emission of light. Mr. Edison describes 
these waves as sound waves, because they 
differ in their mode of vibration from ether 
waves. Their motion is infinitely more rapid 
than that of sound waves with which we are 
familiar; they are comparable as regards velocity 
with electric or light waves. As to efficiency, 
the fluorescing lamp produces light at the rate 
of 0.3 of a watt per candle power. When this 
is compared with 3 watts per candle power for 
incandescent lamps, and £ watt per candle 
power for arc lamps, it will be seen that there 
must be great economy in the fluorescing lamp. 

Development of The Negative, etc. 

The negative of an X Ray picture is devel¬ 
oped in the same manner as those taken by the 
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camera. The writer prefers the Hydochinon. 
Mr. Newcomb uses the Pyro developing solu¬ 
tion. A combination of Eikonogen and Hydro- 
chinon makes a very good developer. Fix the 
negative with solution of Hypo-Sulphite of 



figure 41. 

Soda. Printing, toning and fixing the print 
may be done on any good albumen or gelatine 
paper the same as in ordinary photography. 
Ilo paper is exceptionally good, using the Ilo 
combined toning and fixing solution, or the 
combined toning and fixing solution made for 
the Aristotype paper. 
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The Ruhmkorff Coil. 

This is a kind of induction coil invented by 
Ruhmkorff. Originally the Ruhmkorff coils 
were made in comparatively small sizes, as it 
was found impossible to insulate the secondary 
wire sufficiently to resist the high potential of 
the electricity. The different layers of wire 
were laid the entire length of the coil, but sep- 



FIGURE 42. 


arated from each other by silk. Ritchie wound 
the secondary in sections, each on a spool of the 
finished diameter of the cell, but very short, re¬ 
quiring eight or ten such spools in a row to give 
the requisite total length. These spools were 
made of hard rubber, and could stand very high 
potentials, Ruhmkorff bought one of these 
coils, took it to pieces, and copied the con¬ 
struction in the large sizes of his manufacture. 
See Figure 42. 
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APPENDIX. 


Some Various Types of X-Ray Tubes. 

A large number of tubes have already been em¬ 
ployed in different experiments with, and applications of, 
the X-rays for photography, and in connection with the 
fluoroscopc. Mr. G. S6guy has constructed and 
experimented upon several types, and he has gathered a 
collection which is illustrated in “La Nature.” 

There exist at the present time three methods of ob¬ 
taining the X-rays. That employed in the very begin¬ 
ning is based on the direct action of the ray. The 
second permits of obtaining instantaneity in the radio¬ 
graph, and is based on a reflection action. The third 
is a result of the combination of the first two methods. 

In the accompanying engravings, Nos. i, 2, 3, 4, 6, 
7, 10, 11, 12, 13, 14, 17, 18, 20, 21, 24, 26, 28 and 
32 are constructed according to the principles of the 
first methods. Nos. 5, 8, 9, 15, 16, 23, 25, 27, 29 
and 30 employ the second method; that is, the theory 
of the reflection of the cathode rays and of the phe¬ 
nomenon of internal electrolysis of the volatilized mole¬ 
cules. The tubes Nos. 19, 22 and 31 produce X-rays 
according to the two combined theories. 

The numbers accompanying each tube designate the 
design of the various experimenters, as follows : 1 and 
2, Crookes; 3, S6guy; 4, Wood; 5, S£guy; 6, Cha- 
baud-Hurmuzescu ; 7, Sdguy ; 8, Thompson ; 9, Sdguy, 
10, d’Arsonval; 11, S6guy ; 12, Puluj; 13, Sdguy ; 14, 
d’Arsonval; 15, Le Roux; 16, 17 and 18, S6guy; 19, 
deRufz; 20, Crookes; 21, 22, 23, S6guy; 24, Ront- 
gen; 25, Brunet-S6guy 26, 27, Le Roux ; 28, Colardeau, 
29, S^guy; 30, Colardeau; 31, S£guy; 32, Rontgen. 
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V ICTOR’S rich heritage in the art of 
electro-medical equipment construc¬ 
tion dates back more than three decades. 
After so many years of service the Victor 
Trademark has come to mean both intelli¬ 
gent workmanship and consistent quality. 

It has always been our policy to put out 
only such equipment as we know to be 
best suited to the purpose for which you 
purchased it. This policy applies whether 
the item in question is an electrode or an 
ultraviolet lamp. All illustrations, de¬ 
scriptions and recommendations outlined 
in this bulletin represent in our estimation 
the best equipment. It is possible, of 
course, that between the time this bulle¬ 
tin is issued and a new one is put out, 
certain improvements may be made in 
the items listed. It is our practice to 
supply you the more modern equipment 
with the understanding that it may be 
returned if it does not meet with your 
approval. 


V* 
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ALPHABETICAL INDEX 

KEY 

I>—All Item* no market! are particularly diralgnccl for tiac with high 
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low frequency or galvanic currents, un Indicated In the description 
of the part. 
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Baths, Whirlpool Leg . 88 
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Roller,“G” . 39 
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i 


(C) Jeff Behary 2019 


5 









































































f 


Electrodes 

Set of Uterinc,‘*D” . 18 

Severn* Tonsil Snore,"D" .... 12 

Spongio Pilcne Disc . 46 

Spring Cuff,“D” . 2.1 

Surgical,"D” . 10 

Tissue . 41 

Tyndall,"D” . 18 

Tyndall,“G" . 35 
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Eye Magnets . 90-92 
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Handle, Universal . 50 
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Heat Pads . 76 

Hemorrhoid Clamp."D" . 12 

Hemorrhoid Needles,“G” . 38 

High Frequency Equipment . . . 7-26 

Holder, Needle,“G*’ . 38 

Holder, Quartz Lens . 55 

Holder. Quartz Rod . 57 

Hydrotherapy Equipment . . . .87-89 


Incubator, Infant . 75 

(nfra-Red Lamps . 63-70 

Interval Timers . .40 


Lamps, Luminous Ray & 

Infra-Red . 63-70 

Lamps, Thermospectral .... .63-70 

N^agnet, Eye . 90-92 

Massage Apparatus, Vibratory . .92-94 

Massage Tables . 78-79 

Mirror, Posture Training . .86 

Mixing Valve, Thermostatic ... 89 

Muscle Training Apparatus . . . 80-87 


Needles, Haycs’,“G” . 38 

Needles. Hemorrhoidal,“G” .... 38 

Needle Holder,“G" . 38 

Nozzles, Whirlpool . 88 

Posture Training Mirror . 86 

Pulley Weights . 83 


Quartz Lamp Equipment . . . .52-62 
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Rest, Adjustable Head . 39 

Roller Electrode . 39 
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Oand Bag. Putman . 51 
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Snare, Severus Tonsil,“D".12 

Speculum, Bath . 14 
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Electrodes,“G” . 36 

Stall Bar . 84 
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Table, Treatment . 
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Timer. Automatic Electric Treat¬ 
ment . 

Timer, Interval . . 

Tip, Cord . 
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Tubes. Quartz (Uviarc) . 
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Valve, Thermostatic Mixing .89 

Vibratory Massage Apparatus . . 92-94 
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Whirlpool Arm Bath.87 

Whirlpool Leg Bath . 88 

Whirlpool Nozzles . 88 

Wrist Circumductor . 82 

Wrist Roll . . 82 
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Victor Vario-Frequency Diathermy 

Apparatus 

A Two-Section Mobile Apparatus for the 



Whether it be the smallest extremity, 
or the chest, or even the entire body, 
this machine provides a means for 
producing within the tissues, heat 
with its analgesic, chemical, bacteri¬ 
cidal, metabolic and physiological 
qualities. 

The smooth readily controllable flow 
of power either in coagulating quan¬ 
tity or in milder doses adequately, 
efficiently and safely applied with 
Victor accessories is characterized by 


freedom from sensory effects other 
than a satisfying warmth and by a 
pleasantness not obtained with less 
perfect apparatus. 

The heating is not due to any thermal 
conduction, radiation or convection 
from the electrodes but is generated 
within and at the surface of the body 
through the conversion of electrical 
into thermal energy which takes 
place as the high frequency current 
passes through the tissues. 


Reference: The statements made as to the therapeutic value of diathermy currents are 
based on the accepted Medical literature of the day. Reprints or references covering any 
point will be furnished on request. 

Send for bulletin on the Vario-Frequctny Diathermy ,-t pparatus. 
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Suggested Accessories for Use With Diathermy 

Apparatus 


FOR THE EAR, NOSE AND THROAT SPECIALIST 


1 J6I84 Binaural Diathermy Electrode 

I — J5377 Dispersive Electrode, 4x 6“ 

I J5379 Dispersive Electrode, 6x 8” 

I J5597 Dispersive Electrode, 10x12" 

I A3131 Electrode Foil, 10 lbs. 

1 — J6230 Electrode Tissue 

2— J0O33 Electrode Clip Connectors 

I- J6183 Flexible Connector for Elec¬ 
trode Foil 

I—J02O4 Putman Sand Bay 


I A3423 Sand Bay Set 
1 J6I80 Rubber Bandaye 

I — J6152 Ace Bandage 
I — J6I48 Electrode Compound 
I J6I88 Severus Tonsil Snare Electrode 
I- |0O82 Bifurcated Cord 
I — J6097 Multiple Connector, insulated 
1 — A3098 Victor Interval Timer 


Price, Complete, $59.33 


FOR THE DERMATOLOGIST 


I J5377 Dispersive Electrode, 4x 0" 

I- J5379 Dispersive Electrode, 6x 8" 

I J5597 Dispersive Electrode, 10x12" 

1 A3I3I Electrode Foil, 10 lbs. 

I — -J6230 Electrode Tissue 

2 J6033 Electrode Clip Connectors 

I — J6183 Flexible Connector for Elec¬ 
trode Foil 

1 A3423Sand Bay Set 
I AO 180 Rubber Bandage 


1— J6I52 Ace Bandage 
I — J6I48 Electrode Compound 
1—J0O57 Electro-Coagulation Electrode 
I— J5977 Surgical Diathermy Electrodes 
I—J0I05 Electro-Coagulation Electrode 
I J0082 Bifurcated Cord 
1—J0097 Multiple Connector, insulated 
I 2915 High Frequency Foot Switch 
I— A3098 Interval Timer 


Price, Complete. $111.35 


FOR THE G-l 

I J5377 Dispersive Electrode. 4x 6" 

I J5379 Dispersive Electrode, 0x 8" 

I J5597 Dispersive Electrode, 10x12“ 

1 — A3I31 Electrode Foil, 10 lbs. 

1 — J6230 Electrode Tissue 

2 — J6033 Electrode Clip Connectors 

I — J0183 Flexible Connector for Elec¬ 
trode Foil 

1 A3423 Sand Bag Set 

I — J6I80 Rubber Bandage 
I — J6I52 Ace Bandage 
| — J6148 Electrode Compound 
1 — J6I40 Corbus Cervical and Urethral 
Electrode 

I JOO04 Bath Speculum 

Price, Com 


SPECIALIST 

I—J6I7I Cherry Vaginal Electrode 
I — J6I95 Victor-Chapman Vaginal Elec¬ 
trode 

I-— J6239 Diathermy Prostatic Electrode 
I J6049 Wiltmoth Prostatic Electrode 
I— J6050 Corbus Scrotal Electrode 
I— J6070 Rectal Electrodes 
I— JG065 Bladder Fulguration Electrode 
1—J6082 Bifurcated Cord 
I J6097 Multiple Connector, insulated 
I V2915 High Frequency Foot Switch 
1—A3006 Interval Timer 
I— J02O3 Uterine Set 

L-te, $163.85 
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Suggested Accessories for Use With Diathermy 

Apparatus 


FOR THE EAR, NOSE AND THROAT SPECIALIST 

I J6I84 Binaural Diathermy Electrode 
l J5377 Dispersive Electrode, 4x 6" 

I J5379 Dispersive Electrode, Ox 8” 

I J5597 Dispersive Electrode, 10x12” 

1 A3131 Electrode Foil, 10 lbs. 

1 — J6230 Electrode Tissue 

2 J6033 Electrode Clip Connectors 
I- J6183 Flexible Connector for Elec¬ 
trode Foil 

I — J6204 Putman Sand Ban 

Price, Complete, $59.35 


I A3423 Sand Ban Set 

I-—JG180 Rubber Bandane 

t JO 152 Ace Bandage 

I — J6I48 Electrode Compound 

1 — J6I88 Severus Tonsil Snare Electrode 

I |0082 Bifurcated Cord 

I — J6097 Multiple Connector, insulated 

I — A309S Victor Interval Timer 


FOR THE DERMATOLOGIST 


I J5377 Dispersive Electrode. 4x 6" 

I- J5379 Dispersive Electrode, 6x 8” 

I J5597 Dispersive Electrode, 10x12" 

1 A3I3I Electrode Foil. 10 lbs. 

I — Jf>230 Electrode Tissue 

2 J6033 Electrode Clip Connectors 

1 J6I83 Flexible Connector for Elec¬ 

trode Foil 

1 — A3423 Sand Bag Set 
I A6180 Rubber Bandage 


I — J6152 Ace Bandage 
I J0I48 Electrode Compound 
I — J6057 Electro-Coagulation Electrode 
I — J5977 Surgical Diathermy Electrodes 
I—JO 165 Electro-Coagulation Electrode 
I J0082 Bifurcated Cord 
I J6097 Multiple Connector, insulated 
I — V29I5 High Frequency Foot Switch 
I—A3093 Interval Timer 


Price. Complete, $111.35 


FOR THE G-U SPECIALIST 


I — J5377 Dispersive Electrode, 4x 6" 

1 J5379 Dispersive Electrode, 6x 8" 

I — J5597 Dispersive Electrode, 10x12" 

I — A3I31 Electrode Foil, 10 lbs. 

I— J6230 Electrode Tissue 

2 J6033 Electrode Clip Connectors 

I- J6I83 Flexible Connector for Elec¬ 
trode Foil 

1 A3423Sand Bag Set 
I—J6I80 Rubber Bandage 
1 J6152 Ace Bandage 
I — J6I48 Electrode Compound 
I — J6140 Corbus Cervical and Urethral 
Electrode 

I — J6064 Bath Speculum 

Price, Co 


I JRI7I Cherry Vaginal Electrode 
I— JO 195 Victor-Chapman Vaginal Elec¬ 
trode 

I — J6239 Diathermy Prostatic Electrode 
J6049 Will moth Prostatic Electrode 
I J6050 Corbus Scrotal Electrode 
I — J0070 Rectal Electrodes 
I—J6065 Bladder Figuration Electrode 
I J6082 Bifurcated Cord 
I J6097 Multiple Connector, insulated 
I V29I5 High Frequency Foot Switch 
I- A3098 Interval Timer 
I—J6203 Uterine Set 

e, $163.85 
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FOR THE GYNECOLOGIST 


I- J5377 Dispersive Electrode, 4x 6" 

1 J5379 Dispersive Electrode, 6x 8“ 

I — J5597 Dispersive Electrode. 10x12" 

I—A3I3I Electrode Foil. 10 lbs. 

1 — |f)230 Electrode Tissue 

2— J6033 Electrode Clip Connectors 
I—J6183 Flexible Connector for Elec¬ 
trode Foil 

I — A3423 Sand Bag Set 
I — 16180 Rubber Bandage 
I — J6I52 Ace Bandage 
I — 16148 Electrode Compound I 

I — J6I40 Corhus Cervical and Urethral I- 

Electrode I- 

I J6064 Bath Speculum 

Price, Complete, 


I 6171 Cherry Vaginal Electrode 
I — 6195 Chapman Vaginal Electrode 
1 — 6203 Uterine Set 
I — 6099 Willmoth Uterine Electrodes 
I — 16065 Bladder Figuration Electrode 
I— J5I26 Duplex Autocondensation Couch 
Cushion 

1 — J6I87 Abdominal Autocondensation 
Electrode Attachment 
I— J5I04 Autocondensation Handle Elec¬ 
trode 

I 16082 Bifurcated Cord 
I — J6097 .Multiple Connector, insulated 
1 — A3096 Interval Timer 


$164.00 




FOR THE HOSPITAL 


I — 16184 Binaural Diathermy Electrode 
I 16191 Spring Cuff Electrode 
1 J5945 Universal Diathermy Clamp 

1 — 16095 Army Disc Electrode 
1 — J6071 Spongio-Pilene Disc Electrode 
with Stud I” diameter 
I—J0O72 Spongio-Pilene Disc Electrode 
with Stud I y 2 “ diameter 
1- J5709 Spongio-Pilene Disc Electrode 

with Stud 2" diameter 
1 — 15551 Universal Handle 
I —’ 5377 Dispersive Electrode, 4x 6“ 

I —[ 5379 Dispersive Electrode, 6x 8” 

I — J5597 Dispersive Electrode. 10x12” 

1 — A3I3I Electrode Foil, 10 lbs. 

1— 16230 Electrode Tissue 

2 — 16033 Electrode Clip Connectors 

I J6I83 Flexible Connector for Elec¬ 

trode Foil 

1 A3423 Sand Bag Set 

I J6076 Binding Strap 

I — 16180 Rubber Bandage 
I — J6152 Ace Bandage 
I A3407 Compression Bladder 
I- J6I48 Electrode Compound 


I — J6I40 Corbus Cervical and Urethral 
Electrode 

1 16064 Bath Speculum 

I—J6I95 Victor-Chapman Vaginal Elec¬ 
trode 

I J6239 Diathermy Prostatic Electrode 
I J6050 Corbus Scrotal Thermophore 
I — J6070 Rectal Electrodes 
1 J6057 Complete Set of Needles with 

Handle 

I -J5977 Surgical Diathermy Electrodes 
I — 16203 Uterine Set 
I 16065 Bladder Fulguration Electrode 
I — J5I26 Duplex Autocondensation Couch 
Cushion 

I—J6187 Abdominal Autocondensation 
Electrode Attachment 
I J5I04 Autocondensation Handle Elec¬ 
trode 

I J 6082 Bifurcated Cord 
I |6097 Multiple Connector, insulated 
I V29l5High Frequency Foot Switch 
I A3096 Interval Timer 


Price. Complete, $273.05 


FOR THE SURGEON 


I — J6I9I Spring Cuff Electrode 
1 — J5945 Universal Diathermy Clamp 
1 — 16095 Army Disc Electrode 
I — J6071 Spongio-Pilene Disc Electrode 
with Stud I” diameter 
I — J6072 Spongio-Pilene Disc Electrode 
with Stud I’/a" diameter 
I J5709 Spongio-Pilene Disc Electrode 
with Stud 2” diameter 
I 15551 Universal Handle 
1 — }5377 Dispersive Electrode, 4x 6” 

1 — 15379 Dispersive Electrode, 6x 8” 

I J5597 Dispersive Electrode, 10x12" 

1 -A3I3I Electrode Foil, 10 lbs. 

1 — 16230 Electrode Tissue 

2 — 16033 Electrode Clip Connector 
I — )6I83 Flexible Connector for Elec¬ 
trode Foil 

I A3423 Sand Bag Set 

Price, Complete, 


1 

I- 

I- 

I- 

1- 

I 

I — 

I- 

I 

I 

I 

1 

I- 

I 


16076 
16180 
J6152 
A3407 
16148 
J6057 

J5977 

J6099 

J6165 

16203 

16065 

16082 

16097 

V29I5 

A3096 

J6235 


Binding Strap 

Rubber Bandage 

Ace Bandage 

Compression Bladder 

Electrode Compound 

Complete Set of Needles with 

handle 

Surgical Diathermy Electrodes 
Willmoth Uterine Diathermy 
Electrodes 

Electro-Coagulation Electrode 
Uterine Set 

Bladder Fulguration Electrode 
Bifurcated Cord 
Multiple Connector, insulated 
High Frequency Foot Switch 
Interval Timer 
Hemorrhoid Clamp 


$197.15 
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Surgical Diathermy Electrodes 


These instruments are designed 
for the electro - coagulative 
method of removing patholog¬ 
ical growths. Victor Surgical 
Diathermy Electrodes arc made 
of a hard alloy, heavily plated 
and equipped with threaded 
connections for attachment to 
the insulated handles, J5961 
and J5962. The entire set comes 
in a plush lined case and in¬ 
cludes a J5975 attachment cord. 
In addition to the straight 
needle the set comprises hall 
electrodes of various sizes which have been used for coagulation of the base of 
tumors after removal, for the destruction of growths and for cavity work; disc 
types in the destruction of growths and flat electrodes in the ablation of tumors. 

Turrell in his book, says, 

“The surgical application of diathermy is useful in a variety of conditions.” 



Cat. No. J5977 

Cat. No. 15961 
Cat. No. J5962 
Cat. No. 15963 
Cat. No. J5964 
Cat. No. J5965 
Cat. No. 15966 
Cat. No. 15967 
Cat. No. J5968 
Cat. No. 15969 
Cat. No. 15970 
Cat. No. J5971 
Cat. No. J5972 
Cat. No. J5973 
Cat. No. J5974 
Cat. No. J5975 


Complete Set of Surgical Diathermy Electrodes, Handles, 

ment Cord and Case -*- 

Curved Handle . . 

Straight Handle __ __—. 

Straight Needle Electrode 
Straight Flat Electrode 
Curved Flat Electrode 

it" Ball Electrode_ _ 

iV' Ball Electrode _ 

Ball Electrode 
Disc Electrode ._— 

Disc Electrode 
Disc Electrode 

Disc Electrode _ 

Disc Electrode 
Disc Electrode 


t- 


i 

Attachment Cord for Surgical Diathermy Set 


Attach- 

_ $30.00 

.. 7.25 

_ 6.75 

1.50 

_1.50 

_ 1.50 

_ .85 

__ .85 

_ .85 

_ .85 

_ .85 

_. .85 

_ .85 

_ .85 

.85 

_ 3.50 


Willmoth Uterine Diathermy Electrodes 



This cut illustrates the Willmoth set of three Surgical Diathermy Electrodes for 
the electro-coagulation of uterine cases as described in the Kentucky Medical 
Journal issue of October, 1924, “Electro-Coagulation Versus Operation in 
Cancer of the Uterus.” 

The handle used is our J596I (curved) or J5962 (straight) such as we supply 
with J5977 set of Surgical Diathermy Electrodes. 

Cat. No. J6099 Willmoth set of 3 Surgical Diathermy Electrodes without handle $10.00 
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Electro-Coagulation Handle 

A heavily insulated handle for 
use with electro-coagulation 
needles. This handle is equip¬ 
ped to connect with Victor at¬ 
tachment cord J5975. 

Cat. No. Jf>05fi Insulated Handle for Electro-Coagulation Needles.- _ . $5.00 

Electro-Coagulation Electrode 

Magazine Type (Insulated) 




The handle is hollow and contains a single 3" aluminum needle which is 
securely held by a chuck. One advantage of this design is that the operator 
may expose only so much of the needle as he wishes to use; the balance being 
insulated by its position in the handle. 

This handle has no exposed metal parts, the connecting cord (with friction grip 
terminal) being attached to an adjustable insulated holder at the top. 

Cat. No. J6I65 Electro-Coagulation Electrode with Handle — Magazine Type . _$IO.OO 


Electro-Coagulation Electrodes 



This set consists of five needles made of a special aluminum alloy. These 
needles are used after the method in vogue for electro-coagulation or electro¬ 
desiccation surgery. The handle has a threaded stem to fit the connecting 
cord J 5975. 

Electro-coagu I at ive destruction of tissue should not be confused with its 
destruction by cautery. In the former, tissues are coagulated but not burnt 
as in cautery and there is in this difference the basis for numerous important 
advantages in electro-coagulation as compared to the cautery method. The 
heat originates in the tissue in electro-coagulation and is not conveyed to the 
tissue by conduction. 

Cat No. 16051 Needle, 1 _ $0.50 

Cat. No. 16052 Needle. 2'/J" _ .50 

Cat. No. 16053 Needle. 5"' .60 

Cat. No. Jfi054 Needle, 8* __ 

Cat. No. JfiO.55 Needle. II" . ... .. . 

Cat. No. J6057 Complete Set of above Needles with Handle 


_ .60 

__ .75 
. _ 7.75 
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Hemorrhoid Clamp 



Users of this instrument claim it to be quite effective in the removal of small 
hemorrhoids. 

The clamp, designed by Dr. Bierman, destroys the hemorrhoids by the electro- 
coagulative method. The metal-faced jaws are connected to the two terminals 
of the high frequency machine by means of the usual friction grip terminals. 

Cat. No. J6235 Hemorrhoid Clamp _._ $35.00 


-<••• 


Sever us Tonsil Snare Electrode 




An insulated snare equipped with connections for High Frequency Apparatus. 
It serves the dual purpose of removing diseased tissue by the usual snare 
method while, at the same time, it applies the electrical energy to coagulate 
tissues progressively with the closing of the snare loop. 

The usual Vedder loops are used. The snaring action is of the slow progressive 
type. Other types of tonsil electrodes furnished on order. 

Cat. No. J6188 Severus Tonsil Snare Electrode _ ____ S15.00 
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Bladder Fulguration Electrode 



Growth being treated by diathermy through a cystoseope. 


This electrode is introduced through the channel of an irrigating cystoseope. 
It is made of wire, covered, except at the tip, hy an insulating waterproof 
material. The acorn shaped tip is of metal and corresponds to size 6 French 
Scale. The instrument takes the ordinary friction grip terminal. With the tip 
in contact with the growth, the current passing through the growth generates 
a coagulating heat. 

"Diathermy admits of the destruction of villous tumors of the bladder per urethram. Most 
urinary surgeons have adopted this method for the destruction of these tumors, and it is 
regarded by many as the only justifiable procedure.” Turrcll: Principles of Electro 
Therapy. 

Cat. No. J6065 Flexible Electrode for Bladder Fulguration ___ S4.50 


Cervical and Urethral Electrode 



Corhus and O’Conor in their book report favorably on the use of this type 
electrode in the treatment of certain diseases of the female urethra and cervix 
and the urethra of the male. The efficacy being most generally attributed to 
the introduction of heat into the body through the passage of high frequency 
current and more specifically the destructive effects on the gonococcus of 
temperatures somewhat above normal body temperature. 

The fluted metal tube may be used with either of the two insulating sheaths— 
the one shown in Figure “A” is intended for female urethral and cervical 
application, while the other, Figure “B”, is for male urethral cases. The ther¬ 
mometer which is inserted to the full depth of the metal tube is sufficiently long 
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Method of applying diathermy in gonorrheal rntlocerpicilis. 

By means of the diathermy current the heat is passed between 
the two electrodes, the active electrode being the smaller local¬ 
izes the heat directly around it. The thermometer that passes 
into the core of the instrument registers approximately the 
degree of heat in the tissues immediately surrounding the elec¬ 
trode. (From Diathermy in the Treatment of Genito-Urinary 
Diseases, by Corbus and O’Conor; Bruce Pub. Co.) 

to permit temperature observations while the thermometer is in place. The 
terminal receptacle takes the standard friction grip terminal. 

Cat. No. J6I40 Cervical and Urethral Electrodes with Thermometer $12.00 

Cat. No. J6088 Thermometer for Cervical and Urethral Electrodes (for replace¬ 
ment) ...—-— - 4.00 


Bath Speculum 



A wire douche speculum with extension fitting providing for proper dilatation. 
With the plunger forward after insertion, the maximum effect of the hot sitz 
bath is obtained. 


Cat. No. J0064 Wire Bath Speculum ___ SI.25 
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Prostatic Electrode Will moth Type 







This is a modification by Willmoth of the conventional Prostatic Electrode. 
Replying to a query by a correspondent, the American Medical Association 
Journal, October 10, 1925, page 1155, states, 

“Diathermy furnishes excellent results in cases of chronic prostatitis.” 

Corbus *S O’Conor in their book emphasize the necessity of obtaining a com¬ 
plete history and concluding an absolute diagnosis and then say in part: 

"From our clinical experience we believe that heat, as applied by medical diathermy, will 
destroy the gonococcus and when it is localized, as in gonorrheal prostatitis, prostatic 
abscess and seminal vesiculitis, its therapeutic possibilities are absolutely specific.” 

The metal part is made of aluminum and is mounted in a shank of insulating 
material. The end of the handle contains a receptacle which takes the regu¬ 
lar friction grip cord terminal. 

Cat. No. J6049 Prostatic Electrode _ _ $12.00 


Waddington Prostatic Electrode 



To quote Dr. Waddington: 

“The Waddington prostatic electrode is a conspicuously differing modification of the 
many prostatic electrodes previously available. The perineal curve enables a treat¬ 
ment to be given in the sitting position if so desired and is an invaluable feature when 

using the Morton wave or static condenser discharge. 

• 

"With diathermy treatments in the usual reclining posture, this curve enables the elec¬ 
trode to lie more conveniently retained in place with a sand bag, and the patient is 
able to move and change position to a certain extent without danger of irritating a 
sensitive prostate through sudden and painful pressure exerted by means of an incon¬ 
veniently protruding electrode handle. 

"The active or metal portion is long enough to adequately direct the current through 
the prostate and the seminal vesicles. The curve is so built as to more easily follow an 
irregular contour and will automatically contact with a greater portion of the gland 
than is possible with a straight or spoon shaped adaptation. 

"The extreme tip of the electrode is expansively blunted for easy insertion through the 
sphincters and thereby obviates any dangerous concentration of current against the 
usually contacting delicate but insensitive rectal membrane. 

"The electrode is not only admirably adapted for diathermy applications, but may also 
be utilized for the treatment of dysmeuorrhoea and other gynecological conditions in¬ 
dicating diathermy, and where the rectal route offers a convenient, satisfactory, and 
more direct approach than the vaginal canal. 

“Subinvoluted uterus and various other conditions affecting the genitourinary organs 
for which contractile currents, static, and the various sinusoidal and wave currents, may 
be valuably indicated, are more conveniently and adequately treated by means of this 
prostatic electrode than by any antero-posterior arrangement of external pads or by a 
vaginal electrode, which latter can only contact with an exceedingly circumscribed por- 
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lion of the uterus in contrast with the full length application provided hy the rectal 
route. 

"Being made of aluminum, this electrode can be utilized even with the D. C. sinusoidal 
and wave currents as, in the mild current dosage invariably indicated in such conditions, 
there is no danger of this negligibly ionizable metal causing electrolysis.” 

The latest edition of “Practical Index to Electro and Photo Therapy”, by Dr. 
Waddington, gives details in all indicated techniques. 

Cat. No. J6239 XVaddington Prostatic Electrode ___ ._._ $9.50 



Victor-Chapman Vaginal Electrode 


"On account of its analgesic 
property, diathermy is indicated 
in painful menstruation. On ac¬ 
count of its vasomotor effects, it 
is indicated in arnenorrhoea. Its 
greatest value, however, lies in 
the treatment of inflammations in 
which it has a specific action 
upon the infective agent as well 
as in producing the general 
beneficial effects already men¬ 
tioned. Bacteria are either killed 
or attenuated in virulence and 
prevented from reproduction and 
growth according to their ability 
to resist high temperatures.” — 
"Diathermy in Gynecology,” by 
W. B. Chapman. M. D., May, 1927 
issue American /ournal of Physi¬ 
cal Therapy. 

The electrode is rotated at 
an angle of 90° from the 
horizontal plane for insertion. 
As soon as the body of the 
electrode passes the external 
vaginal orifice, it virtually snaps into position. After introduction it is pushed 
to the extreme posterior fornix of the vagina and then rotated to the horizontal 
position. When this is done, the cervix uteri is automatically engaged within 
the cervical bowl and is held there, while the anterior lip of the cervical bowl 
enters the posterior fourchette so that there is no portion of the field that is not 
covered by the current. The inactive electrode is usually applied over the lower 
abdomen, midway between the anterior superior iliac spines with its lower 
edge about 2 " above the symphysis pubis. The pubis should be shaved in 
order to obtain the best possible electrical contact. 




Cross section of female pelvis shouting Chap¬ 
man vaginal electrode in position (Diathermy in 
Gynecology, It’. R. Chapman, M. /)., Chicago; 
Am. Jour. Phys. Therapy. May. 1927.) 



This is undoubtedly one of the best electrodes available for the treatment of 
general pelvic infections. 

The staff is insulated and has a fitting to take cord Jfi082 and others with 
friction grip terminals. 

Cat. No. J6I95 Victor-Chapman Vaginal Electrode with Thermometer - $12.00 

Cat. No. J6I96 Victor-Chapman Vaginal Electrode less Thermometer ...... 8.00 
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Gherry Vaginal Electrode 

Designed by Dr. Thomas //. Cherry of i\ew York. 




Abdominovaginal application of electrode: A, abdominal elec¬ 
trode; R. Cherry electrode with thermometer giving tempera¬ 
ture of vaginal vault. The temperature of the adnexa is 
perhaps slightly greater than the vaginal temperature. 


References: 

"Diathermy in Pelvic Infections” in July 15, 1925. issue of Medical Journal and 
Record. 

“The Results of Diathermy in Pelvic Infections” in June 5, 1926 issue of journal 
A. M. A. 

Quoting from the last named article, Dr, Cherry says: 

"I would venture to assert that diathermy is probably the most satisfactory available 
agent for the conservative treatment of pelvic infections due to the gonococcus. It 
relieves pain, diminishes the pelvic masses, and aids in complete resolution. Used as a 
preoperative therapeutic measure, it will eliminate many ot the technical difficulties in 
the removal of large pelvic masses, and thereby contributes to a smoother convalescence. 
Incidentally, the percentage of postoperative wound infections is lessened.” 

Diathermy treatments using the Corlnis Electrode (J6I40) were also given 
cases having a coexisting endocervicitis and urethritis. 



The Cherry Electrode is provided with an interior groove situated just below 
the surface, intended to admit a thermometer. The thermometer is in actual 
contact with the tissues, thereby increasing the accuracy and reducing the time 
lag of the temperature readings. 

A soft rubber insulating sheath is supplied with this electrode. 

Cat. No. J6I71 Cherry Vaginal Electrode with Thermometer-$12.50 
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HIGH FREQUENCY (DIATHERMY) 


Uterine Set 


tl t _ _ A combination elec- 

trode, designed by 
Dr. W. J. Tyndall, 
for the application of either diathermy, galvanic or sinusoidal currents to the 
uterus, the cervical canal and the external os in the same application. 



The instrument consists of a well insulated staff with 
copper cup to which may be attached any of the six 
assorted bougies which are a part of the set. Receptacle 
in the end of the staff takes the usual friction grip cord 
terminal. 



Cat. No. Jfi20.t Victor Uterine Set, complete ___ $12.00 



Rectal Electrodes 



The set consists of four aluminum 
electrodes arranged with suitable 
receptacles to accept the friction 
grip cord terminals. 

In the treatment of anal fissure, elec¬ 
trodes of this type are used in re¬ 
lieving spasm of the sphincter. 


Cat. No. J6070 One set (four) Victor Rectal Thermophores.— _—_ $12.50 

Cat. No. J6084 Victor Rectal Thermophore (small) _ 4.00 

Cat. No. J6085 Victor Rectal Thermophore (medium) _ 4.00 

Cat. No. J(308t5 Victor Rectal Thermophore (large) _ 4.00 

Cat. No. J6087 Victor Rectal Thermophore (extra large) _ 4.00 

%>• 



NEW PRODUCTS 


Page 

Fever Electrodes 

- - - - (Information on request) 

Claritors 

.108 

Color Photography 

.109 

Electrocardiography 

.110 


[18] 


(C) Jeff Behary 2019 


19 























<>- 

•<>- 


HIGH FREQUENCY (DIATHERMY) 


Gorbus Scrotal Electrode 



This thermophore was designed by Dr. B. C. Corbus for introducing heat 
within the body of the epididymis. It consists of a clamp, made of insulating 
material, with curved arms, one of which is movable. The lock nut at the 
junction of the two arms holds the adjustable arm in the desired position. 
The two concave discs may be easily adjusted since they are mounted on 
swivel joints. These features greatly facilitate the application of the instru¬ 
ment. The two discs are electrically separated—each having its individual 
binding post to take the usual friction grip terminal. 

Regarding this type of electrode Corbus & O’Conor in their book say: 

"By using the electrode described above, the gonococcus can be rapidly destroyed in its 
local invasion obviating prolonged inactivity or operative interference. Our results 
with this original method have been so uniformly satisfactory that we feel free to 
describe it as one which is specific for gonorrheal epididymitis."' 

Cat. No. J6050 Corbus Scrotal Electrode_ _ _512.00 



Shows the enlarged epididy¬ 
mis and accompanying ochitis 
( exaggerated ). The two poles 
are placed so as to enable the 
heat to pass directly between 
the globus major and minor. 


Shows the treatment as ap¬ 
plied to the lower pole and the 
vas as it emerges from the ex¬ 
ternal ring. ( From Diathermy 
in the Treatment of Genito¬ 
urinary Diseases, by Corbus 
and O'Conor; Bruce Bub. Co.) 
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HIGH FREQUENCY (DIATHERMY) 
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Duplex Autocondensation Cushion 

This cushion serves 
a double purpose— 
the design being 
such that one side 
may be used for low 
voltage currents and 
the reverse for high 
voltage. The low 
voltage side is 
equipped with a suit¬ 
able dielectric mate¬ 
rial protected by a 
cleanable covering, 
and is not padded, 
while the high volt¬ 
age side is uphols¬ 
tered in the best grade of silk floss. The low voltage currents are sometimes 
spoken of as D'Arsonval and the high voltage as Tesla currents. 
Condensation cushions are frequently used as the inactive electrode in many 
types of treatment work. Another arrangement is for the operator to use his 
fingers as the active electrode while the cushion is the inactive electrode as 
in the treatment of bursitis, simple conjunctivitis, eye strain, etc. 

In regard to autocondensation treatments Harry Eaton Stewart, M. I)., in 
“Diathermy with Special Reference to Pneumonia” says: 

“This treatment is used mainly for the relief of hypertension for which it is in most cases 
quite efficient. There is an undoubted stimulation to glandular metabolism throughout 
the body especially effecting elimination. There are a few patients suffering from 
hypertension who do not respond to this treatment. It is quite usual however, in 
these conditions to have them report a distinct general benefit from its use. Nervous 
tension is allayed, sleep made more profound and their feeling of well being enhanced 
as a rule.” 

Elkin P. Cumberbatch, M. A., B. h\., M. R. C. P., in “Diathermy" makes the 
following statements prior to the presentation of case records in which auto¬ 
condensation was used: 

"When reviewing the results of treatment of various cases by diathermy in order to 
test the therapeutic value of this method, it was noted that some of the patients im¬ 
proved considerably in their general health, even though the malady for which they 
were treated had not been alleviated or cured. .Many of the patients were thin and 
fragile, and complained of feeling constantly chilly. Cases of this type were after¬ 
wards more fully investigated, and it was found that symptoms, such as loss of appetite, 
dislike for food, dyspepsia, lack of sleep, depression, etc., were commonly present. The 
temperature was usually subnormal, the extremities cold, and the body weight low. 
These patients may be regarded as subjects of deficient physiological activity, especially 
of the processes concerned in the production of heat and the maintenance of the 
normal temperature. For these patients diathermy is a rational form of treatment, 
supplying the heat which the body cannot produce, giving the thermogenetic mechanism 
a rest and enabling it, in suitable cases, to resume its normal activity." 



1 




The cushion is 60 inches long, 22 inches wide and about 3Vi inches thick and 
connection is made to either the high or low voltage electrode through the 
same terminal. 

Cat. No. J5I2»> Duplex Autocondensation Cushion _ __ $58.00 
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Autocondensation Handle Electrode 




Cat. No. J5I04 Large Metal Handle — an indifferent electrode for application of 
high frequency currents. Especially recommended in connection 
with auto condensation _ $2.15 


Abdominal Autocondensation Electrode 



J61S7 and JSlO-f J6IS7 


An attachment for Victor Metal Handle Electrode J5I04 used in the applica¬ 
tion of high frequency currents with Autocondensation pads. 

The abdominal plate increases contact and permits higher milliamperage read¬ 
ing by reducing the resistance in the patient’s circuit. It is generally used 
for conditions requiring more than 600 M. A. 

Cat. No. J6I87 Autocondensation Electrode (Abdominal) only _ $4.00 


High Frequency Foot Switch 



The increased and broader use of high frequency equipment has indicated the 
need for a foot switch primarily intended for use with this type of apparatus. 

High frequency currents are hard to control and hence require apparatus 
specially designed for the purpose. The Victor High Frequency Foot Switch 
is doubly insulated. The dimensions have been kept within the limits of easy 
reach so that it may be operated with the foot at normal position. It may be 
used with any high frequency machine drawing 15 amperes or less. 

Cat. No. V29I5 Victor High Frequency Foot Switch. _ $28.00 
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high FREQUENCY (DIATHERMY) 



Zener Cervico-Vaginal Electrode 







This Electrode provides: 

Excellent contact with the cervix. 

Fits all sizes of cervices. 

Allows measurement of heat generated in the tissues by means of thermom¬ 
eters not in the electrode but in the cervical canal, urethra and 
rectum. 

Allows treatment with patient in a recumbent, relaxed and comfortable 
position. 

The active portion of the electrode consists of four blades attached by means 
of hinges to a metal tube. The blades are so designed as to fit over the 
vaginal portion of the cervix. Movement of the blades are obtained by means 
of an adjusting screw. 

In use, a belt made of electrode foil is applied to the trunk. The patient is 
placed in the lithotomy position and the electrode inserted either with or with¬ 
out the aid of a Graves speculum. It is much easier to insert with the aid of a 
speculum. 

The speculum is inserted and the cervix brought into view. The electrode with 
the blades in a closed position is passed into the vagina and the blades opened 
to the fullest extent. The cervix is viewed through the tube and a thermometer 
inserted into the cervical canal. The adjusting screw is then operated to cause 
the blades to close until the patient informs the operator of a sense of pressure 
on the cervix. The speculum is then withdrawn from the vagina. 

It has been found that more uni¬ 
form heating of the pelvis is ob¬ 
tained if the insulating rubber 
tube covers the metal tube leav¬ 
ing only the blades exposed. 

With this new Zener electrode a 
more general rise of temperature 
in the pelvis is obtained than with 
any other electrode so far de¬ 
veloped. It is expected that the 
availability of this electrode will 
improve the result obtained with 
cases where diathermy is indi¬ 
cated as well as extending the 
field of usefulness of diathermy 
in treating G-U conditions. 

Cat. No. J6267 Zener Cervi- 
co — Vaginal 
Electrode . $15.00 



/<•«ter eervico-vaginal electrode in position. ( Sagilal 
section.) y.B. Rulb of thermometer in rectum should 
shotc above and posterior to cervix. 








(See Page 33 for further uses of this Electrode) 
[ 22 ] 


I 


_ 


(C) Jeff Behary 2019 


23 



















HIGH FREQUENCY (DIATHERMY) 
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Automatic Cord Reel 

Offers a convenient means for connecting high 
frequency machine to electrodes and condensation 
cushions. 

The Victor Cord Reel is perfectly machined and 
finely finished. The cord is over eight feet in length, 
each reel being provided with an evenly tempered 
steel spring, the function of which is to keep the 
cord taut at all times. The reels are enclosed in 
polished, cast aluminum cases. 

In ordering, kindly specify type of apparatus being 
used. 

Cat. No. A3840 Victor Automatic Cord Reel _ $4.25 


Cord Reel Hook Adapter 

Intended as a connection between electrodes equipped with friction grip and 

either cord reels or cords with hook connectors. 

% 

Cat. No. J6083 Cord Reel Hook Adapter... .. $0.50 



Binaural Diathermy Electrode 



For diathermy in the 
ears. The ear electrodes 
are insulated one from 
the other and are self 
retaining. The ordinary 
cord tips fit into the re¬ 
ceptacles in the end of 
the brackets. 



Cat. No. J6I84 


Binaural Diathermy Electrode including two sets of different size 
tips __._ _ S7.50 


Spring Cuff Electrode 


A self retaining, all metal instrument for 
the application of diathermy to the wrist, 
arm, calf or ankle. It is quickly adjusted, 
self retaining, readily cleaned and may be 
used with all ordinary cord tips. 

Cat. No. Jfi191 Spring Cuff Electrode $5.00 
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High Frequency Cords 



JbOSS J5975 J6I59 


The large right angle tip on these cords fits the receptacle on the high frequency 
machine. 

Cat. No. J6058 Has friction grip terminal for use with all electrodes except those 

having threaded stems or rings only ____ S2.25 

Cat. No. J5975 Has threaded connection for use with Victor Surgical diathermy 

and electro coagulation handles _ 3.50 

Cat. No. J6I59 Insulated Cord with Hook terminal _ 2 J. r « 

A convenient flexible rubber insulated cord 
with twin terminals branching out 4 feet 
away from the post connection. The length 
over all is 8 feet. Equipped with the same 
type of terminals as the J6058. 

Cat. No. J60H2 Bifurcated High Frequency 

Cord _ $4.00 


Universal Diathermy Clamp 




Both discs are held in place by set screws and are mounted upon sliding 
spring stems, one of which is insulated so as to permit readjustment during 
treatment. The supporting arch is of cast aluminum. 

Cat. No. J5945 Universal Diathermy Electrode Clamp with 2Vj in. and 3Y 2 in. 


flexible discs ____-...—______ $12.00 

Cat. No. J5946 Flexible Disc Electrode. 2Y 2 in. diameter _ 1.00 

Cat. No. J5I69 Flexible Disc Electrode, 3'/i in. diameter __ _ 1.40 


[24] 



This is one of the most practical 
electrodes yet devised for the 
application of diathermy to the 
shoulder. It may be used with 
equal advantage in the treatment 
of various joints which usually 
offer something of a problem 
when it comes to the securing of 
proper contact with ordinary 
electrodes. 


The two round discs (J5946 and 
J5169) shown in illustration are made of heavy electrode foil and conform 
quite readily to any surface, as the foil is of sufficient pliability to insure close 
contact over the entire area. 
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Adjustable Vacuum Electrode Handle 

(A* SuggcMcd by I)r. N. M. F.bcrhart) 




ploying high frequency currents in 
urinary, and rectal diseases. 


In orificial work this elec¬ 
trode can be inserted by the 
physician and the handle 
placed at any desired angle 
— - so that the patient can hold 
the electrode in position. 
This feature will especially 
appeal to those who are em- 
treatment of gynecological, genito- 


For general surface electrode treatment, this holder is considered as efficient 
as the straight holder, because the clamps can be securely locked in this or any 
of the intermediate positions desired. 


These metal clamps are made of heavy spring brass, nickel plated. 

Cat. No. J5067 Victor Ajustablc Vacuum Electrode Handle —. -JSl.95 


Vacuum and Non-Vacuum Electrodes 

Either type of electrode produces locally a counterirritant effect upon the skin. 
The penetration of the heat produced in the tissues immediately beneath the 
electrode depends upon the machine setting and the distance of the electrode 
from the patient, although in any case the effect is primarily superficial. The 
treatment possibly stimulates skin cell metabolism and the activity of the 
skin glands. 

The vacuum type in any standard shape can be furnished on order. 

The insulated types of electrodes deliver the energy at the point of application 
only, while the plain types deliver energy wherever the patient’s body comes 
near or in contact with any part of the electrode. 


Vacuum Electrodes 



Cat. No. J5029 Condenser Surface, blue vacuum _ S3.75 

Cat. No. J5023 Surface, plain vacuum .. .85 

/lay type of vacuum electrode can be furnished on order. 
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HIGH FREQUENCY (DIATHERMY) 
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Non-Vacuum Electrodes 


These eleclrodes are made of especially selected glass, coated internally. They 
are made to fit handles with one-half inch clasps unless otherwise specified. 
Some are now equipped with connection ring for direct contact with the cord 
reel terminal. 


No. 

80 

Cat. 

No. 

5907 

Throat. Insulated 

$5.00 

No. 

64 

Cat. 

No. 

5908 

Throat Plain 

5.00 

No. 

87 

Cat. 

No. 

5904 

Ear, Insulated 

. 5.00 

No. 

88 

Cat. 

No. 

5906 

Nasal. Insulated . . 

5.00 

No. 67 

Cat. 

No. 

5910 

Eve, Plain . . .... .. 

5.00 

No. 

71 

Cat. 

No. 

5911 

Double Eye. Plain 

5.00 

No. 

90 

Cat 

No 

5916 

Large Surface, insulated handle 

7.50 

No. 

90 

Cat. 

No. 

5890 

Surface, Area 2 in., insulated handle 

5.00 

No. 

90 

Cat. 

No. 

5925 

Surface, Area 1 Vi in., insulated handle 

. 5.00 

No. 

90 

Cat. 

No. 

5891 

Surface, Area 1 in., insulated handle 

5.00 

No. 

62 

Cat. 

No. 

5892 

Scalp or Comb, Plain 

5.00 

No. 

63 

Cat. 

No. 

5909 

Spinal. Plain 

500 

No. 

76 

Cat. 

No. 

5918 

Autocondensation Handle 

7.50 

No. 

79 

Cat. 

No. 

5895 

Prostatic. Insulated 

5.00 

No. 

86 

Cat. 

No. 

5920 

Rectal. Medium Insulated 

5.00 

No. 

86 

Cat, 

No. 

5917 

Rectal, Large Insulated 

5.00 

No. 

75 

Cat. 

No. 

5913 

Rectal. Medium. Plain 

5.00 

No. 

83 

Cat. 

No. 

5897 

Vaginal. Small. Insulated 

5.00 

No. 

83 

Cat. 

No. 

5923 

Vaginal. Medium, Insulated 

5.00 

No. 83 

Cat. 

No. 

5924 

Vaginal. Large, Insulated 

5.00 

No. 

72 

Cat. 

No. 

5896 

Vaginal. Small, Plain 

5.00 

No. 

72 

Cat. 

No. 

5921 

Vaginal, Medium, Plain 

5.00 

No. 

72 

Cat. 

No. 

5922 

Vaginal. Large. Plain .. _. 

5.00 

No. 

70 

Cat. 

No. 

5912 

Eulguration ........ 

5.00 

No. 

81 

Cat. 

No. 

5900 

Urethral. Insulated 

5.00 

No. 

73 

Cat. 

No. ' 

5899 

Urethral, Plain . 

5.00 
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GALVANIC AND SINUSOIDAL 
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Wantz Multiple Wave Generator 





The importance of purity in drugs 
is universally accepted and there is a 
growing appreciation of the necessity 
of purity in electrical currents used 
for therapeutic purposes. Of course, 
the engineer speaks of commutator 
ripple, harmonics and the like in¬ 
stead of purity although the basic 
idea is the same. With the Wantz 
Multiple Wave generator you will 
find as much difference between the 
currents it delivers and the output 
of the usual commercial machines as 
there is between chemically pure and 
commercial grades of chemicals. 


Whether you are using positive gal¬ 
vanism for its coagulative, sedative, 
vasomotor constrictive, ionic medica¬ 
tive or other proven effects; negative 
galvanism for its liquefying, vaso¬ 
motor dilative, irritative, ionic medi¬ 
cative or other established character¬ 
istics; sinusoidal current for its 
muscle stimuluating or other rec¬ 
ognized effects, or any of the other 
therapeutic currents obtainable from 
this machine you will find the same 
delicacy of control, purity of wave 
form, and convenience ami reliability 
of operation. 


Reference: The statements made as to the therapeutic value of galvanic and sinusoidal 
currents are based on the accepted Medical literature of the day. Reprints or references 
covering any point will be furnished on request. 

Send for bulletin on the Multifile ll'ave Generator. 
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GALVANIC AND SINUSOIDAL 


The Victor-Sigmond Galvanic 
Controller 



Galvanic treatments may be quickly, efficiently and comfortably administered 
with this machine. It has a wide range of control, suitable meters and delivers 
a true galvanic current. The following is a resume of medical literature con¬ 
cerning the important effects of positive and negative galvanism. 


POSITIVE 


NEGATIVE 


1. Acid Coagulating and therefore tends 
to arrest hemorrhage. 

2. Tends to relieve pain as it is sedative to 
sensory nerve endings. 

3. Vasoconstrictive. 

4. With more intense currents, acid eschar 
production tendency is noted. 

5. Repels metal ions such as zinc — the 
most caustic, copper—less destructive 
than zinc and used more for its sterili¬ 
zing and stimulating effects, lithium, 
magnesium in the treatment of warts, 
mercury ion — usually in combination 
with copper or zinc in natural cavities 
to minimize sticking of the electrode 
ns well ns adding to the sterilizing 
action. 


1. Alkaline effect tends to promote soften¬ 
ing and dissolution of tissue. 

2. Vasodilative. 


3. Irritating and tends to aggravate pain. 

4. Increased muscle irritability. 

5. Produces hyperemia and stimulation. 


5. Repels non-metal ions such ns the iodine 
ion employed in cases when it is de¬ 
sired to obtain adequate penetration 
without using a concentrated solution, 
chlorine ion promoting absorption of 
sclerosed tissue, the salicylic ion for 
skin affections. 


Reference: The statements made as to the therapeutic value of galvanic currents are 
based on the accepted Medical literature of the day. Reprints or references covering any 
point will he furnished on request. 

Send for bulletin oh the Victor Sigmond Galvanic Controller. 
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GALVANIC AND SINUSOIDAL 

-“>•-<*• 


Suggested Accessories for Galvanic and Sinusoidal 

Apparatus 


FOR THE EAR, NOSE AND THROAT SPECIALIST 


1 — 15723 Eye and Nose Electrode 
I — J5724 Double Eye Sponge Electrode 
1 — JG06I Warwick Aural Ionization 
Electrode 

I— JO)48 Electrode Compound 


I — 16230 Electrode Tissue 
I J5377 Dispersive Electrode, 4x 6” 
1 — J5379 Dispersive Electrode, 6x 8" 
1 — J5597 Dispersive Electrode, 10x12" 
I — A3096 Interval Timer 


Price, Complete, $22.95 
FOR THE DERMATOLOGIST 

I— 15783 Hayes Needles, bullions pointed 1 —15379 Dispersive Electrode, 6x8" 

I J616I Hayes Needles, sharp pointed I J5597 Dispersive Electrode, 10x12" 

|— J6I48 Electrode Compound I—J6069 Victor Improved Needle Holder 

I— 16230 Electrode Tissue 1- A3096 Interval Timer 

1 J5377 Dispersive Electrode, 4x6” 

Price, Complete, $24.20 


FOR THE G-U SPECIALIST 


I 15377 Dispersive Electrode, 4x 6" 

I —’ 5379 Dispersive Electrode, 6x 8" 

I — J5597 Dispersive Electrode, 10x12" 

I - 5732 Vaginal or Prostatic Electrode 
1 — 5737 Vaginal Cataphoric Electrode 
1 — J5734 Goldspohn’s Copper Ball 
Vaginal Electrode 
I J6081 Goldspohn's Intra-Uterinc 
Electrode 

l — J6170 Will moth Silver Endocervical 
Electrode 

Price, Complete. 


J6068 Uterine Cun Electrodes 
15752 Fitzhugh Copper Electrode 
J5766 Uterine or Urethral Electrode 
with Insulated Staff 

6077 Universal Staff, straight 

6078 Universal Staff, curved 

(>069 Victor Improved Needle Holder 
6148 Electrode Compound 
6230 Electrode Tissue 
A3096 Interval Timer 


S73.75 


FOR THE GYNECOLOGIST 


5" 
Ox 8" 
10x12" 


1 — J608I 


I J6I70 


6073 Round Spongio Electrode 
5377 Dispersive Electrode, 4x 
5379 Dispersive Electrode, 

5597 Dispersive Electrode. 

6148 Electrode Compound 
6230 Electrode Tissue 

5732 Vaginal or Prostatic Electrode 1 — 

5737 Vaginal Cataphoric Electrode 
5734 Goldspohn's Copper Ball 
Vaginal Electrode 

Price, Complete, $77.45 


I— 

1- 

1- 


J6068 
J5752 
J5766 
16069 
A3096 


Goldspohn's Intra-Uterinc 
Electrode 

Willmoth Silver Endocervical 
Electrodes 

Uterine Cup Electrode 
Fitzhugh Copper Electrode 
Olivary Electrodes, pure copper 
Victor Improved Needle Holder 
Interval Timer 


FOR THE SURGEON 


I— 
I— 
I— 
I— 
I — 


1- 
1 - 
1— J 
1—1 
l-J 


1 — J6066 Improved Electro-Diagnostic 
Set 

5175 Metal Handle Electrode, large 
6158 Metal Handle Electrode, small 
6095 Army Disc Electrode 
6080 Roller Electrode 

6071 Spongio-Pilene Disc Electrode I-—|60I6 

with stud I inch diameter I — J6097 

I J6072 Spongio-Pilene Disc Electrode 
with stud I V 2 inch diameter 
I J5709 Spongio-Pilene Disc Electrode 
with stud 2 inch diameter 
I — 16148 Electrode Compound I 

I 16230 Electrode Tissue 
1 — J5377 Dispersive Electrode. 4x 6” 

Price, Complete. S45.S0 


I- 

I- 

I— 

I 

I— 


15551 
16069 
16067 
A3096 


Dispersive Electrode, 6x 8" 

Dispersive Electrode, 10x12" 

Copper Fistula Electrode 

Rectal Electrode 

Copper Rectal Electrode for 

hemorrhoids 

Sigmond Needles 

Victor Multiple Connector. 

insulated 

Victor Universal Handle 
Victor Improved Needle Holder 
Electro-Diagnostic Handle 
Interval Timer 
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GALVANIC AND SINUSOIDAL 






FOR THE HOSPITAL 


6148 

6230 

5732 

(5081 


(5068 

5766 

5759 


I — 16066 Electro-Diagnostic Set I — 

I — 15724 Double Eye Sponge Electrode I- 

I — J5783 Hayes Needles, bulbous pointed 1 —; 

1 — J6I6I Hayes Needles, sharp pointed 1 — ] 

I — 16158 Metal Handle Electrode, small 
I — J6095 Army Disc Electrode 1 — J6I70 

I J6079 Metal Disc Electrode 
I— J6080 Roller Electrode I — 

I — J5560 Hayes Spongio-Pilene Electrode I -—' 

on Block Tin I — 

1 15555 Hand Spongio Electrode 

I — 6073 Round Spongio Electrode l- J60I6 

I — J6071 Spongio-Pilene Disc Electrode 1—J6097 

with stud 1 inch diameter 

1 — J6072 Spongio-Pilene Disc Electrode 1 — 15551 

with stud I'/i inch diameter 1 — J6077 

I J5709 Spongio-Pilene Disc Electrode 1 |6078 

with stud 2 inches diameter 1 — "|6069 

I 15377 Dispersive Electrode, 4x 6” 1 — J6076 

1 — J5379 Dispersive Electrode. 6x 8” I— A3096 

I — J5597 Dispersive Electrode, 10x12” 


Electrode Compound 

Electrode Tissue 

Vaginal or Prostatic Electrode 

Goldspohn's Intra-Uterine 

Electrode 

Willmoth Silver Endocervical 

Electrode, set of 4 

Uterine Cup Electrode 

Olivary Electrodes, pure copper 

Copper Rectal Electrode for 

hemorrhoids 

Sigmond Needles 

Victor Multiple Connector, 

insulated 

Victor Universal Handle 
Universal Staff, straight 
Universal Staff, curved 
Victor Improved Needle Holder 
Binding Strap 
Interval Timer 



Price, Complete, $103.40 


Eye and Nose Electrode 


The active electrode is a copper blade about I 
inch by inch. The insulated staff is 5 inches 
long and is equipped with threaded stem to fit Universal Handle J555I. 

In regard to the use of positive galvanism with a flat copper electrode in 
treating trachoma, Neiswanger in his book “Electro-Therapeutical Practice" 
says: 

“The treatment as herein outlined was suggested by the process in vogue for so many 
years, of applying cupric sulphate by means of a blue stone pencil, which, it will be 
noticed, always does much good, but the reason it did not make a complete cure was 
because the copper salt never reached the ultimate ramifications of the granular surface, 
while with the electrical process it undoubtedly does.” 

A Rational Treatment of Hypertrophic Rhinitis. Louis Feldman, M. D„ The New 
England Journal of Medicine. May 17, 1928. Page 682. 

“I. A monopolar high frequency current from the Oudin coil is applied by means of a 
non-vacuum flat nasal electrode and is inserted into one side of the nose. • • • It is kept 
there for about ten minutes, thus producing, after this preliminary treatment, a rather 
marked hyperemia of the previously pale, boggy hypertrophied membrane. * * • 

"2. A flat copper nasal electrode covered with cotton and moistened is then applied 
against the tissues intra-nasally and attached by means of an insulated wire to the ‘active’ 
positive pole of a galvanic apparatus, the larger indifferent moistened pad. size 6 x 4, 
coming in contact with the patient’s chest in the sternal region anteriorly. • * • Then the 
current is gradually turned on. taking into consideration both the patient’s feelings and the 
milliampere meter reading. The average dosage used was about three to eight m.a. for 
about ten minutes: then the entire process preceded by the high frequency treatment is 
repeated in the other side of the nose. * * * 

"The average number of treatments given was ten. The interval between treatments was 
about forty-eight hours. The average duration of treatment was twelve minutes. In the 
50 cases observed and treated, the results were as follows: Relief or improvement was first 
noticed after about the fourth seance, manifested by both symptoms and signs, subjective 
and objective. * • • Our conclusions were as follows: Total number of cases treated, 50; 
total number of treatments given. 512; total number cured, 28 (56%); total number 
improved. 12 (24%); to*al number unimproved. 10 (20%)." 

Cat. No. J5723 Eye and Nose Electrode— - — —.— SL25 


V 1 


l<»°*B 




[30] 



(C) Jeff Behary 2019 


31 











GALVANIC AND SINUSOIDAL 

-«> -- — --- - 




Aural Ionization Klectrode 

The glass speculum serves as an easily ster¬ 
ilized, non-porous container for the solution 
and prevents the zinc electrode from touch¬ 
ing the skin. The cord terminal fits into the 
end of the zinc electrode. This is the War¬ 
wick type ionization electrode. 

With galvanic currents metal ions are driven 
away from the positive electrode. “Zinc ions, 
whether derived from a zinc needle or from a 
solution of the salt, when introduced into a solu¬ 
tion of albumen coagulate the albumen. As cells 
—tissue cells, blood cells and bacteria—are com¬ 
posed largely of albumen they also can be coagu¬ 
lated and therefore killed. Zinc ionization (ard 
zinc electrolysis) are therefore antiseptic proce¬ 
dures, and they have proved to be of great use 
in the treatment of chronic otorrhoea.” 

Zinc Ionization and Zinc Electrolysis in the 
Treatment of Chronic Otorrhoea. By A. R. 

Friel. M. A., M. D., F. R. C. S. I., in American Journal of Electrotherapeutics and Radiol¬ 
ogy, October, 1921. 

Cat. No. J606I Aural Ionization Electrode _. _ SI.00 




Double Eye Sponge Electrode 



Rectal b 


A convenient electrode for treating 
the eyes. Negative galvanism (vaso¬ 
dilator) with this electrode is used 
to stimulate sluggish circulation in 
bruises. 

Practical Index to Electrotherapy, by 
Waddington. 

Cat. No. J572*4 Double Eye S (Hinge 
Electrode, including 
handle ... 52.50 

lectrodes 



These rectal electrodes are both long overall with a tip portion 2 l / 2 " 

in length and a maximum diameter of 


The following quotation is from an article entitled “Some Facts About 
Chronic Constipation," by Dr. William Wolf, October, 1927 issue of Medical 
Review of Reviews. 

“In cases where the rectum has been distended and its walls relaxed and weakened bv 
accumulated feces, or too frequently repeated and incorrectly given enemas, the follow¬ 
ing method will give excellent results: place an indifferent large electrode upon the 
abdominal wall, and an intrarectal copper or nickel electrode into the anal canal and 
pass the sinusoidal current through, very gradually and then step by step move the 
rectal electrode up as far as it will comfortably go. This is an excellent method in 
properly selected cases and has given splendid results where other methods have utterly 
failed." 


Cat. No. J5758 Rectal Electrode, nickel plated, insulated — S2.00 

Cat. No. J5757 Rectal Electrode, all metal, nickel plated __ 1.75 
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Prostatic Electrode 



This electrode, designed by Dr. C. W. Bowen, is used with surging sinusoidal 
current for massaging treatment of the prostate gland. 

Cat. No. J5764 Prostatic Electrode _ . S6.50 

Sigmoid Electrode 


A curved insulated stem with large 
olive shaped electrode tip of nickeled 
metal and designed to fit Victor 
Universal Handle J555I. 

"It is used in the treatment of constipation with sinusoidal current.” Practical Index to 
Electrotherapy, by Waddington. 

"Sicmoio Impaction. This condition when due to an atonic state of the musculature 
of the lower bowel may be treated along the lines just given and in addition there may 
be given internal rectal application of one electrode, the other being placed on the lower 
abdominal wall. Either the sinusoidal or wave galvanic current may be employed. 
The lower bowel should be thoroughly cleaned out before treatments.” Physiotherapy, 
by Stewart. 

Cat. No. J5732 Sigmoid Electrode . S3.50 



Copper Rectal Electrode 


Galvanism in the Treatment of Internal Hemorrhoids, 
with Report of Case. A. L. Kincheloe, Owensboro, Ky., 
Kentucky Medical Journal, September, 1927. Page 514. 

This author says that he is “quite sure that Galvanism is as 
effective in the treatment of internal hemorrhoids as surgery, 
and has many advantages over anv radical operation in that there is no danger of 
hemorrhage, attended with practically no pain in uncomplicated cases, no slough, no 
protrusion after the first one or two treatments. The results are produced by chemical 
changes in the hemorrhoid and not by burning or cauterizing as we may suppose. There 
is no destruction of tissue, hence no danger of infection. 

The electrode consists of a copper bulb mounted upon a short insulated staff 
in the end of which is a receptacle to take the friction grip terminal. When 
inserted the sphincter muscle grasps the stem near the end of the insulated 
surface holding it in treatment position. 

Cat. No. J5759 Copper Rectal Electrode _ _ . S3.0C 
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Zener Cervico — Vaginal Electrode 





This electrode has four blades which fit over the vaginal portion of the cervix. 
The active galvanic electrode such as the J6081 Intra Uterine Electrode may 
be inserted into the cervical canal. 

With such an arrangement the Zener Electrode replaces the usual dispersive 
electrode, giving better control of the current to the part under treatment and 
eliminates the current passing through any part of the body except that under 
treatment. 

(See Pace 22 for further uses of this Electrode) 

Cat. No. Jt)2f>7 Zener Cervico — Vaginal Electrode .. __ _ $l. r >.00 

Intra-Uterine Electrodes 



In regard to endocervicitis caused bv organisms other than gonococcal, Ur. 
E. P. Cumberbatch in ‘‘Clinical Medicine,” April, 1926, "Gaevanotherapy in 
the Treatment of Endocervitis” says: 

"For the first three applications I use the metal (zinc or copper) electrode connected 
to the negative pole. That is followed by physiological changes of which the most im¬ 
portant known is increase in secretion from the mucous glands. That is obvious; you 
can see it. and it persists a long time after the current has ceased. The glands which 
form the major portion of the tissues of the cervix are freely drained from within out¬ 
wards. Other changes take place. There is an exudation of fluid, perhaps lymph from 
the tissues of the cervix. That has the effect of giving a thorough drainage to the 
infected cervix. 

"On the fourth application I use the same electrode and connect it to the positive pole 
and cause ions to migrate into the tissue. 

"I differ from other men in this respect in using much bigger currents than other people 
do. The French workers recommend twenty to twenty-five milliamneres. I go up to 
fifty, sixty, seventy or eighty, and I have been up to one hundred milliamperes. 

"Now. what have I done? I have produced a lining of zinc albuminate along the canal 
of the cervix. The tissues in contact with the metal for perhaps a millimeter or so deep 
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are converted into a firm membrane of zinc altniminate, and it is a sterile membrane. 

"I, myself, having done that, prefer not to pull the electrode out by force and bring 
tissue with it, but rather to reverse the current for a minute to soften the tissue a little 
and bring the electrode out easily, because it is my personal belief that a good part 
of the value of that treatment is due to the covering of the infected canal of the cervix 
with a sterile membrane which stays there and persists there for perhaps a week or ten 
days or longer. As it is a sterile membrane infection cannot grow upon it from the 
outside. 

"That is the method which I adopted with success in treating infected endocervicitis.” 
The Office Treatment of Gynecologic Patients. Walter T. Dannreuther, M. D„ 
F. A. C. S., New York, The Wes/ Virginia Medical Journal, February, 1928. Page 53. 
"Negative pole of the galvanic current, applied to a muscle covered with a mucous surface, 
promotes glandular secretion, relaxes muscle fibres, and stimulates circulatory activity; its 
possibilities in cases of cervical stenosis, antiflexion, and uterine hypoplasia are apparent." 



The set consists of four slightly curved copper electrodes of different sizes with 
a J6077 straight staff. The electrodes are of the Goldspohn type and their uni¬ 
versal popularity is an indication of their value in intra-uterine treatments. 

Cat. No. J608I Intra-Uterine Electrodes, set of 4 with one staff __ 56.00 

Uterine Gup Electrodes 



This electrode consists of an insulated stem supporting an insulated metal cup 
which is manipulated to push the organ into normal position and then acts as a 
support to the prolapsed uterus during treatment. 

Cat. No. 15751 Uterjne Cup Electrode (nickel plated cun) with insulated stem S4.50 
Cat. No. J6068 Uterine Cup Electrode (copper cup) with insulated stem _ 4.50 

Copper Os Electrode 



The copper face is designed to fit the normal os — the remainder of the electrode 
consisting of an insulating shaft with a terminal which fits the Universal Handle 
J5551. This type of electrode was designed by Fitzluigh. 

"The treatment of erosions by metallic cataphoresis while quite successful, is never per¬ 
manent so long as the exciting cause is allowed to continue. 

"Acrid discharges from the uterus due to endometritis, salpingitis and pyosalpinx, are 
the principal causes of erosions of the os. and should receive attention before we can 
hope to effect a permanent cure. As it is, however, always considered good practice 
not to ignore symptoms even while treating the cause, we believe it advisable to treat 
the erosions and keep the os in as healthy a condition as possible.” — Electro-Thera- 
peulical Practice, by Dr. C. S. Neiswanger. 

Cat. No. J5752 Copper Os Electrode ____ $4.00 


w 
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Will moth Silver Endocervical Electrodes 






Inasmuch as silver in some form has invariably enjoyed a reputation in the 
treatment of generative tract pathologies involving infection. Dr. Willmoth has 
devised endocervical electrodes of this material to be used for ionization. Not 
only do the electrodes fit the cervical canal, but inasmuch, according to Dr. 
Willmoth, as endocervicitis is practically always associated with some degree 
of cervical erosion and infection, the Willmoth electrodes present a surface 
which fits the external os at the same time that the intra-cervical applicator 
fits the cervical canal. 

These electrodes are modeled from anatomical considerations and definitely 
supersede all other forms of electrodes in the satisfactory treatment of cervical 
and endocervical pathologies with silver ionization and positive galvanism. 
They are assorted in four sizes which, by experience, are found to meet satis¬ 
factorily any usual clinical case. 


Cat. No. J6I70 

Cat. No. J6I66 
Cat. No. J6I67 
Cat. No. J6I68 
Cat. No. JGIG9 


Willmoth Silver Endocervical Electrodes, set of 4, mounted on 

individual handles ...— S27.00 

Willmoth Silver Endocervical Electrodes, single, small — IOE 7.50 

Willmoth Silver Endocervical Electrodes, single, small — I2F 7.50 

Willmoth Silver Endocervical Electrodes, single, med. I7F 7.50 

Willmoth Silver Endocervical Electrodes, single, large — 21F 7.50 


» 


Uterine Set 

A combination elec¬ 
trode, designed by 
Dr. W. J. Tyndall, 
tor the application of either diathermy, galvanic or sinusoidal currents to the 
uterus, the cervical canal and the external os in the same application. 

The instrument consists of a well insulated staff with 
copper cup to which may be attached any of the six 
assorted bougies which are a part of the set. Receptacle 
in the end of the staff takes the usual friction grip cord 
terminal. 

Cat. No. J6203 Victor Uterine Set. complete . ... .,.$12.00 




Olivary Electrodes 

"Stricture. Our experience in the treatment of scar tissue elsewhere would indicate 
that favorable results are to he expected in the intelligent application of ionization 
(negative galvanism) to this condition and a sufficient number of workers have secured 
gratifying results to warrant the presentation of their methods.’’ — Physiotherapy, by 
Stewart. 

Cumberbatch's “Essentials of Medical Electricity” also contains information on 
the treatment of strictures. 

With negative galvanism cither copper or nickel plated electrodes may be used. 
With positive galvanism the copper electrodes should be used as the nickel 
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plated would become corroded. The copper electrodes with positive galvanism 
arc said to produce a styptic action and function more as a vasoconstrictor. 

The olivary electrodes may be used with staffs of the J6077 or J6078 types and 
are furnished with bar as shown for mounting. A complete set of olivary elec¬ 
trodes should be available so that there will be no sacrifice in efficiency of 
application. 

Cat. No. J5766 Olivary Electrodes, copper, set of 12 (without staff) _ S4.50 

Cat. No. J5767 Olivary Electrodes, nickel plated, set of 6 (without staff) _ 3.50 


Universal Staffs 




f 


( 



These are the types of staffs used with the olivary, the J5765 uterine or 
urethral and the intra-uterine electrodes. The staffs are insulated and have 
threaded stems at one end to fit handles such as the Universal J555I, while 
the other end has a threaded stem to take the various electrode tips. 

A straight stem is needed for the upper urethra while the Van Buren curved 
unit is useful in the deeper urethra. 

Cat. No. J6077 Universal Staff, straight _ _ _ SI.50 

Cat. No. Jti078 Universal Staff, curved 1.50 


Copper Fistula Electrode 




The tip of the electrode is of a bulbous shape, which permits easy introduction 
to the affected tract. 

In regard to the use of positive galvanism, Neiswanger in “Electro- 
Therapeutical Practice,'' says: 

“Those who have treated fistulous tracts by metallic cataphoresis are enthusiastic in 
praise of the method, and. in the author's experience, the results have been everything 
that could be desired. By the aid of a local anesthetic the treatment may be given 
with little or no pain, the patient is not obliged to quit his usual work and the results 
are as permanent as can be obtained by the most radical surgical procedure." 

Cat. No. J5762 Flexible Copper Fistula Electrode with bulbous tip $0.75 
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Uterine or Urethral Electrode With Insulated Staff 


% 

The staff is insulated and threaded to fit Victor Universal Handle. The use 
of a copper electrode with negative galvanism and sinusoidal current in the 
treatment of infantile uterus is discussed in "Physiotherapy,” by Stewart. 
"Infantile Uterus. Prof. B. C. Hirst of the University of Pennsylvania has described 
a technique which has been very successful in the development and restoration to 
function of the infantile type of uterus. It is usually preceded by cervical dilation and 
a course of corpus lutiunT and pituitary extract which alone often gives no results. He 
based his work on the theory that the uterine muscle can be developed by electrical 
stimulation as can any other atrophied or poorly developed muscle.” 

Cat. No. J5765 Uterine or Urethral Electrode with insulated staff SI 50 


Vaginal Cataphoric Electrode 



Neiswanger’s Vaginal Cataphoric Electrode. This instrument consists of a 
hall of pure copper pierced by numerous holes and attached to an insulated 
tube equipped with a nozzle for connection to a syringe. There is also a 
receptacle for the conducting cord terminal. 

“If, in the whole realm of therapeutics, there can ever be absolute assurance of success, 
it is in the held of ionization for septic disease." — Electrotherapy in Gynecology, by 
Dr. Samuel Sloan. 

In treating vaginitis, the vaginal orifice is occluded and the vaginal canal is distended 
with a solution of zinc sulphate. 

Reference: "Electric Ionization" Friel. 

Cat. No. J5737 Vaginal Cataphoric Electrode _ S4.50 


Copper Ball Vaginal Electrode 




“This is the (joldspohn type and may he used as the active pole in vaginal-abdominal 
and vaginal-dorsal applications of low voltage energy. This electrode is used with 
negative galvanism in the treatment of leucorrlioea and with slow sinusoidal in uterine 
subinvolution." Practical Index of Electrotherapy, by Waddington. 

The copper ball, diameter, is attached to a curved insulated stem which 
in turn may be attached to a handle such as the J5551. 

Cat. No. J5734 Copper Ball Vaginal Electrode S2.25 
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Hemorrhoidal Needles 

These needles are insulated 
from the contact connection 
down to a point about / 2 H 
from the tip. They are steel 
needles 2/ 2 N long and fit the 
Needle Holder J6069. 
Sigmond, in an article on the use of positive galvanism in the treatment of 
hemorrhoids, says: 

“The method far surpasses urea and quinine hydrochloride injections. It should be used 
on those cases for which the injection treatment is especially suitable.” "Positive 
Galvanism for the Treatment of Hemorrhoids." by H. W. Sigmond. M. D., in Victor 
Service-Suggestions, julv-August, 1924. 

Cat. No. J60I6 Hemorrhoidal Needles, package of 1 dozen S2.00 



Victor Improved Needle Holder 


An insulated, adjustable handle 5/ 2 inches 
long; intended for use with hemorrhoidal 
needles, Hayes needles and others of the 
same type. Adapted for connection to all Victor cords with tapered friction 
grip terminals. The needle is retained by a chuck. 


Cat. No. J6069 Victor Improved Needle Holder 


SI. 50 


Electrode Cords 


High quality, flexible, insulated cords with 
the usual tapered friction grip terminals on 
both ends. 

Cat. No. J5822 Electrode Cord, 8 ft. long, pair Sl.75 



Hayes’ Needles 


These needles are made of English steel. They are used with J6069 handle. 


Cat. No. J5782 
Cat. No. J5783 
Cat. No. J6160 
Cat. No. J6I61 


Hayes' Bulbous Pointed Needle _ S0.25 

Hayes’ Bulbous Pointed Needles (in packages of 1 doz. each) 2.50 

Hayes' Sharp Pointed Needle _ .25 

Hayes’ Sharp Pointed Needles (in packages of 12) _ 2.00 
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Roller Electrode 



* 


A nickeled metal roller mounted on 
an insulated handle with direct con¬ 
nection to the cord. It is so con¬ 
structed that the operator may propel 
it freely over the area under treat¬ 
ment, using whatever degree of pressure may be indicated in applying the 
desired energy. A chamois skin jacket is usually sewed on the roller to make 
the treatment more pleasant and effective. 

In the treatment of irritable nerve trunks positive galvanism using the roller 
electrode covered with chamois skin saturated with sodium bicarbonate solu¬ 
tion is often used over the sensitive area to allay pain. 

Painful Points and Electric Resistance of Skin. M. Kaufninnn and H. Weiss, 
Deutsche Medizinische Wochcnschrift, Berlin, September 16, 1927. 

Abst. Jour. Am. Med. Assn. (December 10, 1927). Page 2075. 

"Increased permeability of the skin for the galvanic current was noted by Kanfmann and 
Weiss at all those sites at which palpitation had revealed painful pomts along nerve 
trunks. The decrease of resistance was proportionate to the local hyperesthesia. The 
patients examined suffered from rheumatic and neuralgic pains in the extremities, head¬ 
aches and other disturbances, the only objective symptoms of which were the painful 
points. The painful points were successfully treated by the galvanic current with the 
anode applied to the site of pain. When larger areas were affected, a roller was 
used. With the disappearance of pain the resistance of the skin to the current also became 
normal." 

Cat. No. J6080 Roller Electrode, complete with handle. . $1.75 



Improved Electro-Diagnostic Set 



This set, consisting of an interrupting handle connected to an extension stem 
holding three assorted metal disc electrodes J6079, is very useful in treatment 
and diagnostic work. 


Cat. No. J6066 
Cat. No. J6067 


Electro-Diagnostic Set _ 

Interrupter Handle only _ 


Adjustable Mead Rest 


This is a strongly built head rest, easily adjusted to any 
position, comfortable to the patient, and readily adapted 
to any office chair. 

Cat. No. A3648 Victor Adjustable Head Rest .. . $7.50 
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Interval Timer 



In Physical Therapy there is generally a given 
length of treatment which will give the best aver¬ 
age results. Either more or less than the time 
specified may easily be responsible for failure or 
may lead to inconsistent results or may contribute 
to inefficiency in the operation of the clinic. 


Treatment rooms may be economically equipped 
with a suitable number of Victor Interval Timers 
without any great expenditure and these units will 
assist considerably in the attainment of uniform 
technique and results. 


The Victor Interval Timer is entirely mechanical 
and requires no electrical connection of any sort. 

It may be suspended from a hook or stood on a 
table and it is always furnished complete with base 
as shown. The dial gives a simple direct reading and an alarm sounds at the 
end of the period for which the Timer was set. The Timer will give a warning 
at the end of any period from fifteen seconds to two hours and even longer 
periods may be timed by resetting at the expiration of the two hours. 


Cat. No. A3096 Victor Interval Timer 


$5.00 


Automatic F.Iectric Treatment Timer 
for Physical Therapy Apparatus 



Automatically turns off the current at expiration of time 
period for which it was set. A signal sounds whenever 
current is cut off. 

Maximum safety is insured by a “Patient Release" with 
which the patient can cut off the current instantly in an 
emergency. 

Current can be turned on or off as many times as de¬ 
sired during treatment; the Timer automatically computes 
the various periods of actual treatment and cuts off cur¬ 
rent automatically at expiration of total time. 

Times from one to fifty-five minutes. Can be used on 
any diathermy machine, quartz mercury vapor lamp, 
carbon-arc, infra-red, or radiant heat lamp, galvanic or 
sinusoidal apparatus that consumes not over 15 amperes 
at 110 volts or 714 amperes at 220 volts. A. C. or D. C. 

Always accurate. No winding up necessary; winds as 
you set it. 


Cat. N'o. J6I89 Automatic Electric Treatment Timer $35.00 
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Victor Hlectrode Tissue 



Victor Electrode Tissue is a flexible, transparent, non-metallic, permeable tissue 
used between metal electrodes and the skin. 

It is an ideal conductor of electricity when moistened on one side with Victor 
electrode compound and applied to the area under treatment. It is not necessary 
to moisten the side which is used next to the patient. The electric current will 
pass through the electrode tissue which has been coated with electrode com¬ 
pound. This electrode tissue is used for Sinusoidal, High Frequency, Galvanic 
and other types of electrical treatments. 

Since the cost of a piece of suitable size for a treatment is very small the 
material should be discarded at the end of the treatment and a new piece used 
for the next treatment. 

The use of Electrode Tissue offers the advantages that it is not necessary to 
smear electrode compound on the patient's skin or to use felt or other solution- 
soaked substances. As can be readily confirmed by tests the Victor Electrode 
Tissue coated with Victor compound passes current as readily as any of the 
other combinations used in conducting currents through the patient's body. 

It does not favor bacterial growth, it is not subject to decomposition and it is 
no more inflammable than ordinary paper. 

Its use solves the old problem of electrode contact and introduces the welcome 
feature of economically providing a new, clean, wholesome surface for suc¬ 
cessive cases. 

Cat. No. J6230 Package Victor Electrode Tissue (about 6.000 square inches) S2.70 



Electrode Compound 

An improved product consist¬ 
ing of a gelatinous mass put 
up in collapsible tubes. A 
small quantity is rubbed both 
on the skin and on the elec¬ 
trode contact surface, or if 
Electrode Tissue is used the 
compound is placed on the side next to the electrode. It has the property of 
remaining moist for a sufficient length of time to suit any treatment; further¬ 
more, it is a splendid conductor. Those who use diathermy, galvanic or 
sinusoidal current will find this item very satisfactory. 

Cat. No. J6147 Electrode Compound in Collapsible Tube _ __ S0.25 

Cat. No. J6148 Electrode Compound (box of 12 Tubes) _ 2 50 
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Electrode Foil 



Diathermy to the ears by double plate method using foil. 


Electrode Foil is inexpensive, flexible, easy to apply and furnishes adequate 
contact. When used in conjunction with the Victor Sand Bag Set, Elastic 
Bandage and the Compression Bladder, this foil, cut to various shapes and 
sizes makes possible an efficient method for obtaining effective contact for 
treatments such as the double plate, the plate-cuff and the double cuff methods. 

Cat. No. J6I8I Electrode Foil, 

light weight, 12” 
wide. .005" thick. 

36 gauge. Ap¬ 
proximately 3 
square feet to the 
pound, per pound $0.75 
For 10 pounds or 

over, per pound_ .50 

Cat. No. A3I31 Electrode Foil, 

medium weight, 

12" wide, .016" 
thick, 25 gauge. 

Approx inia te ly 
I square foot to the 
pound, per pound .75 

For 10 pounds or 
over, per pound _ .50 

Cat. No. J6037 Electrode Foil, heavy weight. 12" wide, .036" thick, 19 gauge. 

Approximately 2 pounds to the square foot, per pound .75 

For 10 pounds nr over, per pound _—— ->0 


Electrode Foil Connector 

This connecter consists of a 
nickel-plated split bushing 
equipped with set screw and 
ring. It is used as a union be¬ 
tween a cord reel hook and the 
electrode foil. 

Cat. No. J5I36 Electrode Foil 

Connector S0.75 
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Electrode Clip Connector 



A spring clip device for use with flexible metal mesh electrodes, spongio-pilene, 
electrode foil and other materials used for the application of electric currents. 
This clip affords good contact, is of sufficient strength to hold securely in place, 
and is equipped with receptacle for friction grip terminal. 

Cat. No. J0033 Electrode Clip Connector ___ 50.35 


Flexible Connector for Electrode Foil 



Made of flexible braided metal — one end has a spring clip to hold various 
cord tips. The flat end is held in contact with the foil by a strip of adhesive 
tape. 

Cat. No. J6I83 Connector. Flexible, for Electrode Foil-, -- -- _SI.OO 


Cord Tips 


* I 



Cat. No. J5540 Victor Adjustable Cord Tip 


_S0.35 



Cat. No. J5543 Universal Cord Tip Adapter, to connect cord tips 
of any cord with Victor equipment or electrodes 
having receptacles for friction grip terminals . $0.40 



Cat. No. J5545 


Double Connector, for wires and cords 


.50.40 


[43} 


(C) Jeff Behary 2019 


44 

























MISCELLANEOUS ACCESSORIES 


Sand Bag Set 



Provided for the purpose of supporting or immobilizing any part of the body 
to be treated. Sand bags are indispensable for buttressing electrodes in place 
where bandages would be inadequate such as the shoulder joint and broad 
areas of the body. The illustration shows one of the innumerable positions 
in which the set can be used. 

This set consists of a cloth compression band 32 inches long and 5*/-> inches 
wide, having at both ends a metal rod to keep it perfectly flat when in position. 
In the metal rod is fixed a hook on which to hang the sand bags. One end of 
the band may be attached to the table, then brought over the part with a sand 
bag attached to the other end. 

Two sand bags are supplied, one 5 inches wide and 1 1 inches long; the other 
1 1 inches wide and 11 inches long. 

Unless otherwise ordered, the set will be shipped without sand to save trans¬ 
portation charges. 

Cat. No. A3423 Sand Bag Sot _ S2.50 

Woven Elastic Bandages 



Bandages of woven elastic material offer one of the most convenient means for 
holding electrodes and connectors in place. These woven elastic bandages are 
made of best long staple Sea Island cotton and possess the elastic qualities of 
rubber bandages, but contain no rubber. They can be sterilized by boiling or 
washed without injury. The porous weave insures coolness and comfort, and 
the soft feathered edges will not ravel, adding greatly to the life of the bandage. 
The bandages stretch without narrowing, roll evenly without need of reversing, 
fit comfortably and exert a constant firm pressure which can be varied to meet 
conditions. 

When these bandages are washed with soap and warm water and dried on a 
flat surface without stretching, the elasticity, which is somewhat lost by steady 
use, is entirely restored. 

Cat. No. J6I52 Roll Woven Elastic Bandage, 2J4" wide ____ _ $0.85 
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MISCELLANEOUS ACCESSORIES 




Rubber Bandage 

Victor rubber bandage is made of pure gum rubber three inches wide and 
nine feet long. 

It is used by many operators as a means of binding the electrode in position 
and holding it securely during treatment. 

It is easily washed and may be used repeatedly without noticeable deteriora¬ 
tion. 

Cat. No. J6I80 Pure Gum Rubber Bandage .._. $175 


Compression Bladder 



Showing positions of elec¬ 
trodes for application of 
diathermy to shoulder — 
anterior-posterior method. 
Pi ole inflated rubber com¬ 
pression bladder under 
shoulder to insure even 
contact of foil electrode 
on skin surface. Inset 
shows connections com¬ 
pleted and with sand bag 
set to insure even contact 
of other foil electrode. 


The advantage of this device lies in its action of forcing con¬ 
tact between the electrode and the skin. It may be used 
either as a pillow, if the electrode is to be placed under the 
patient, or as an air bag between the electrode and a suit¬ 
able bandage when used in other positions. 


Being air inflated it conforms readily to contour, equalizing pressure where it 
is most needed. 


The Victor compression bladder is made of pure para rubber with a single 
seam so as to present a uniform contact surface under air compression. 

Cat No. A3407 Victor Compression Bladder _ $1.75 


Binding Strap 

Intended to use as a means of securing 
disc electrodes in whatever position they 
are to be used. This strap, made of stout 
cotton webbing, is used for holding elec¬ 
trodes, especially the disc type, in posi¬ 
tion and is equipped with an eyelet through 
which the electrode disc stem may be con¬ 
nected with the contact cord. 

Cat. No. J6076 Binding Strap for use with all disc electrodes S0.75 
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MISCELLANEOUS ACCESSORIES 





Slow smooth Sinusoidal Treat¬ 
ment to Radiol nerve or its 
muscles hy Bipolar method 
for conditions such as radial 
paralysis, trauma of wrist 
joint, edema of forearm, etc. 
Note the use of sand hap and 
compression bladder to main¬ 
tain wrist at cock-up position 
to avoid overstretching ex¬ 
tensor muscles. Use two disc 
electrodes (16(172) with 

one 15551 Handle, 16076 Bind- 
inp Strap and J6033 Clip Con¬ 
nector. 



Spongio-Pilene Disc Klectrodes 


Metal discs with spongio-pilene contact and equipped with a 
threaded stem to fit the J5551 Universal Handle and the J6066 
and J6067 Electro-Diagnostic Handles. Use J6033 Clip Con¬ 
nector to connect cord to Disc Electrode if handle is not used. 



Cat. No. J6071 
Cat. No. J6072 
Cat. No. J5709 


Spongio-Pilene Disc Electrode with Stem, I" diameter $0.95 

Spongio-Pilenc Disc Electrode with Stem, I Vi" diameter _ ... .95 

Spongio-Pilene Disc Electrode with Stem. 2" diameter _ .95 


For treatment of conditions 
such as paralysis of the 
anterior tihial muscles and 
injuries to the ankle joint. 
The slow smooth sinusoidal 
is used for paralysis and 
rippled slow sinusoidal for 
injuries other than flaccid 
paralysis. Note the use of 
the slinp for foot drop. 
Klectrodes: 2 Discs, /'/•>" 
116072), I Handle (f555f). 
I Strap (J6076) and I 
Clip Connector f 16033). 



< 
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MISCELLANEOUS ACCESSORIES 


Round Spongio Electrode 




A flexible spongio-pilene electrode attached to a cir¬ 
cular piece of soft rubber fabric through which the 
current is delivered by means of a metal connector. 

Cat. No. J6073 Spongio Electrode, rubber insulated 

(3-inch diameter) .si.50 



Rippled sinusoidal current being used for treatment of ab¬ 
dominal ftaccidity. Electrodes—2 rubber insulated spongio 
electrodes. Treatments are also given using one electrode 
on abdomen and other under sacrum. 


Hand Spongio Electrode 



Cat. No. J5555 Spongio Covered Electrode, with soft rubber insulation for general 

application with the hand ___ $2.25 
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Dispersive Electrodes 

Made of flexible, perforated 
metal with covering of spongio- 
pilene over the anterior surface. 

Equipped with receptacle to 
take the usual friction grip 
terminal. 

Cat. No. J5377 Dispersive Elec¬ 
trode, 4x6“ ._ SI. 50 

Cat. No. J5379 Dispersive Elec¬ 
trode, 6x8" 2.75 

Cat. No. J5597 Dispersive Elec¬ 
trode. 10x12" 3.75 




Slow smooth sinusoidal used in the 
treatment of deltoid paralysis or in¬ 
jury to the shoulder joint, such as 
sprains and dislocations. The arm 
is raised to the level of shoulder to 
secure greatest shortenings of the 
muscle fibers. Towel is used be¬ 
tween hand and dispersive electrode. 
4x6 Dispersive Electrode (15377), 
DA" Disc Electrode (16072) and 
Handle (15551) used. 


Hayes’ Spongio-Pilene Electrode On Block Fin 



Hnck 



Pace 


Constructed of spongio-pilene felt permanently attached to a piece of flexible 
metal equipped with proper connector to fit Victor attachment cords. 
Diameter, 8% inches. 

Cat. No. J5560 Dr. Hayes* Spongio-Pilcne Electrode on Block Tin _ S2.90 
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Flexible Metal Fabric Electrodes 



» l 



Flexible metallic mesh with Victor Electrotie Tissue anil Compound gives one 
of the most satisfactory combinations for the application of electric currents to 
many parts of the body. 

One of the conveniences of this material is that the operator can cut up his 
own electrodes to suit himself. Metal mesh can be sterilized in steam or in 
boiling water, just as any other instrument. 

The technique of application is to place the Electrode Tissue on the skin, coat 
the surface of the tissue with electrode compound and then place the Metal 
Fabric Electrodes over the tissue. The result is better contact anil elimina¬ 


tion of objectional faradism. 


Cat. No. J60I7 
Cat. No. J60I8 
Cat. No. 16019 
Cat. No. 16020 
Cat. No. 1(5021 
Cat. No. 16022 
Cat. No. J6023 
Cat. No. J6024 


Flexible Metal Fabric Electrode, 12x12” 

Flexible Metal Fabric Electrode, 5x12” 

Flexible Metal Fabric Electrode, 4x 6" 

Flexible Metal Fabric Electrode, 8x10" 

Flexible Metal Fabric Electrode. 12x 6" 

Flexible Metal Fabric Electrode, 6x24" 

Flexible Metal Fabric Electrode. 36x 8" 

Flexible Metal Fabric Electrode. 36" width, per foot 


_ S6.00 

5.50 

_ 1.25 

3.50 

_ 3.25 

600 

12.00 

18.00 


Spongio-Pilene 



Shows the use of two 3x6” double thickness of Spongio-Pilene with rubber 
sponges and Clip Connector J(»033 in the treatment of atonic constipation using 
very slow, smooth sinusoidal (to correspond to normal peristalic rhythm) 
through involuntary nervous system. Electrodes are being held in place as 
patient reclines to assume position for the treatment. 

Spongio-Pilene is a pliable material which absorbs and retains moisture. It 
is used as an electrode for high frequency, sinusoidal and galvanic treatments. 

Cat. No. J6074 SponRio-Pilene, 36" wide, per lineal foot $1.60 
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Multiple Connectors 



JM97 

A means of providing several connections from a single pair of Binding Posts. 
They are metal blocks equipped with holes into which friction grip terminals 
may be inserted for multiple connections. Adapted to use with Victor cords. 
Cat. No. J0007 Victor Multiple Connector, Insulated __ _ SI.60 



Pronaled feet treatment using 
rippled slow sinusoidal current 
to external popliteal nerve 2 
Disc Electrodes. 3" (15070). 2 
Straps (jti07(i). 6 Cords (15621), 
2 Multiple Connectors (16097). 4 
Clip Connectors (16033) and 
oblong tin pans. 


Victor Universal Handle 

This is a wooden handle with two terminals, 
one for the cord tip (usual friction grip type) 
and the other to accept Disc Electrodes, and 
other electrodes having threaded stems. 

Cat. No. J555I Universal Handle only___________ $0.45 




Treatment of paralysis of the 
facial muscles with slow smooth 
sinusoidal current using 4x6 " 
Dispersive Pad (15377) and DA” 
Disc Electrode f/6072) with 
(15551) Handle. Use towel be¬ 
tween patient's hand and chest 
electrode. 
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Metal Hand Electrodes 



For Diathermy wrist 
treatment of condi¬ 
tions such as syno¬ 
vitis, neuritis, strains, 
sprains, traumatic in¬ 
juries and arthritis 
this Hand Electrode 
is often used in con¬ 
nection with the 
Spring Cuff Elec¬ 
trode or with Elec¬ 
trode Foil around the 
wrist. 




JS11S 

Cat. No. J5I75 Metal Hand Electrode- 

Cat. No. J6I58 Small Metal Handle Electrode— 



J61S9 

_ ._Si. 30 

_ S0.65 



Metal Disc Electrodes 

Set of three nickel plated convex discs mounted on threaded 
stem arranged to fit our J555I Universal Handle. The diameter 
of each of these electrodes is as follows: I in., 1 f 2 in., 2 in. 

Cat. No. J6079 Metal Disc Electrodes, set of three, with stem $2.00 


» % 


Army Disc Electrode 

This is a Universal electrode of 
general utility for the application 
of various currents or modalities 
in a wide variety of cases. 

The cord tip connection is adjust¬ 
able to all types of cord terminals. 

The metal disc is 2J4 " in diameter 
with rounded edges and is heavily 
nickel plated throughout. The handle is of finely finished insulating material. 

Cat. No. J6095 Army Disc Electrode, complete with Handle .. Sl.50 



Putman Sand Bag 

Convenient for holding electrodes in place on different parts of the body such 
as chest, shoulder, back, legs, etc. 

Cat. No. J6204 Putman Sand Bag ___ $1.25 
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VICTOR QUARTZ LAMPS 

for 

Ultraviolet Therapy 



Vidor Dr Luxe Combination Air-Cooled and 
Water-Cooled Quartz Lamp 


"The Quartz Mercury Vapour is the most generally suitable lamp for employment in 
private practice or in small clinics. 

"It is easy to use, effective, rapid in its action, rich in ultraviolet light of therapeutic 
value, clean, economical both in first cost and current consumption, suitable for either 
a general light bath or local treatment. It occupies little space, and is easily installed 
in a doctor's consulting room. 

“It is, therefore, not to be wondered at that it has achieved great popularity, and has 
been very generally advocated and adopted." 

— Sir Henry Gauvain, M. D., Chir. (Cantab.), 
in his introduction to J. Bell Ferguson's "The 
Quartz Mercury Vapour Lamp." 

Write for booklet: "A Few Facts Pertinent to the Consideration of Artificial Sources of 
Ultraviolet Radiations." and the bulletin on Quartz Lamps. 



1 



) 

\ 
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The Selection of Applicators for Ultraviolet Therapy 

I N LOCAL treatments, skin or cavity, the range of application 
of the Air-Cooled and Water-Cooled lamps depends on the 
variety of applicators available. 

When ordering any of the applicators listed herein, he sure to 
include in the order the holder which is required for that particular 
applicator. The holders are listed separately, in view of the fact 
that one holder will usually serve for several applicators with the 
same size of shank. 

Victor quartz lenses are made of the best grades of quartz and are 
comparatively free from blemish, thus insuring good transmission 
of ultraviolet rays. 

The holders are quickly and easily attached, and will remain 
fixed in position throughout the treatment. 

We will gladly assist in the selection of applicators and accessories 
best suited for a given range of service. 


REPAIRS 

Broken quartz rods can be repaired in most instances, the cost 
averaging about 1 the listed price of the applicator. 


» % 
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Suggested U-V Accessories 

FOR THE EAR. NOSE AND THROAT SPECIALIST 


10025 

-J6030 

6106 

6107 

6108 
6114 
6026 

6027 

6028 


Victor Adapter 

Tonsil Applicator with Quartz 
Lens 

Wagner Prism, small 
Wagner Prism, medium 
Wagner Prism, large 
Junior Throat Applicator 
Victor '/?" Localizer 
Victor 4" Localizer 
Victor I" Localizer 


Price, Complete, S262.65 


6154 Nasal Applicator, all metal 
6029 Victor Adjustable Holder 

6116 Quartz Pencil Applicator 

6117 Quartz Rod Applicator, 2%x'4’ 

6119 Quartz Nasal Applicator 

6120 Quartz Rod Applicator 
6122 Quartz Laryngeal Applicator 

- A3096 Interval Timer 
J6202 U-V Tolerance Gauge 
2 — |600l Ultraviolet Protective Goggles 


•1 


FOR THE DERMATOLOGIST 


6128 Large Quartz Lens 
’6098 Holder for J6I28 Quartz Lens 
"6025 Victor Adapter 
,6113 Quartz Lens (Convex) 

(5026 Victor Vj" Localizer 
‘6027 Victor 4” Localizer 
6028 Victor I" Localizer 


1 — 16029 Victor Adjustable Holder 
I J6II6 Quartz Pencil Applicator 
I |6117 Quartz Rod Applicator, 2 4* V* ’ 

1 — J6202 U-V Tolerance Gauge 

2 — )6110 Ultraviolet Protective Goggles 

1 A3096 Interval Timer 


Price, Complete. SI02.15 


FOR THE G-U SPECIALIST 


6025 Victor Adapter 

6026 Victor '/ 2 " Localizer 

6027 Victor 4" Localizer 
(5028 Victor 1" Localizer 
6115 Prostatic Applicator 

6157 Rectal or Vaginal Applicator 


1 J6029 Victor Adjustable Holder 

1 J6II8 Quartz Rod Applicator 
I — 16125 Quartz Speculum — Vaginal 
I J6126 Quartz Speculum- Rectal 
I — A3096 Interval Timer 


Price, Complete, $123.15 


FOR THE GYNECOLOGIST 


6025 Victor Adapter 

6026 Victor Yj" Localizer 

6027 Victor 4" Localizer 
— 6028 Victor I" Localizer 

6115 Prostatic Applicator 
6157 Rectal or Vagiiw 


I — 16029 Victor Adjustable Holder 
l— J6I25 Quartz Speculum — Vaginal 

1 — 16126 Quartz Speculum - Rectal 
I J6202 U-V Tolerance Gauge 

2 — J6001 Ultraviolet Protective Goggles 

aginal Applicator 1 — A3096 Interval Timer 

Price, Complete, S 103.65 


FOR THE DENTIST 


I— 

I— 

I 

I— 


6025 Victor Adapter 

6026 Victor Y%“ Localizer 
6029 Victor Adjustable Holder 
6116 Quartz Pencil Applicator 


I J6263 No. I Gingival Localizer 
I |6264 No. 2 Gingival Localizer 
I ]6I23 Quartz Rod Applicator, curved 
l — A3096 Interval Timer 


Price, Complete. $70.00 


• 4 


FOR THE HOSPITAL 


.6025 Victor Adapter 
'6113 Quartz Lens (Convex) 

6030 Tonsil Applicator with Quartz 
Lens 

1 6107 Wagner Prism, medium 
6026 Victor l A“ Localizer 
6027 Victor 4" Localizer 
6028 Victor 1“ Localizer 


1 J6029 Victor Adjustable Holder 

I J6II6 Quartz Pencil Applicator 
I 16117 Quartz Rod Applicator, 2y 4 x%' 
1 — J6I19 Quartz Nasal Applicator 

1 — J6202 U-V Tolerance Gauge 

2- J6001 Ultraviolet Protective Goggles 
I — A3096 Interval Timer 


Price, Complete, $146.65 
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Applicators and Accessories for Victor Quartz Lamps 
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Large Quartz Lens (Convex Face), 
|3/ 8 " X l ,y\ This applicator has the 
largest area of any listed and is used 
either with or without compression. 
Satisfactory results have been re¬ 
ported using this lens in the treat¬ 
ment of keloids, naevi, abscesses, 
boils, port wine marks, adenoma, etc. 

Cat. No. J6I28 ___ $21.50 



Holder for J6128 Large Quartz Lens. 
Cat. No. J6098 . $6.00 



Victor Adapter. Required for all ap¬ 
plicators (excepting quartz rods and 
large quartz lens). 

Cat. No. J6025 ___ 57.00 


Quartz Lens (convex Face) I V^ H 
diameter. This lens has a somewhat 
smaller area than the J6128 and is 
used for much the same treatments. 

Cat. No. J6I13 $20.50 



Tonsil or Pharyngeal Applicators, 
6Z 2 " long, with Quartz Lens. De¬ 
signed for applications of ultraviolet 
light in the throat. 

Cat. No. J6030 516.00 



Nasal Applicator. All metal — de¬ 
signed by Dr. G. C. Wagner of 
Tacoma, Wash., for the effective 
irradiation of nasal mucosa. This 
instrument is furnished complete with 
adapter to fit Victor lamps. 

Cat. No. J6I54 __ $10.50 


Physical Measures in Dermatology. Wm. D. McFee, M. D„ Haverhill, Mass., Inter¬ 
national lour, ol Medicine and Surgery, July. 1927. Page 269. 

This paper gives many general suggestions on the technique of treating skin diseases. 
"In the treatment of boils and carbuncles," it is emphasized, "that if seen early before 
suppuration has occurred, further development is checked hy the prompt use of the 
Water Cooled Ultraviolet Applicator, pressed firmly against the lesion. After suppura¬ 
tion has occurred, all pus should be evacuated and the indurated base and margins 
lightly desiccated, after which ultraviolet application should follow.” 
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Victor y 2 H Localizer, 2" long. 

Cat. No. J602(5 ...SI.75 


Technique for Tonsil Application. 

Credit for the design of all prismatic ultra¬ 
violet applicators belongs to Dr. G. C. 
H'agnrr of Tacoma, Wash. 

The popularity of Wagner prisms is due to 
their proven superiority in affording each 
localisation where right angle radiation is 
required, as in the cases of lateral surfaces. 




Wagner Prism, small (nose-throat- 
dental). 

Cat. No. J6I06 S32 00 



Wagner Prism, medium (tonsil). 
Cat. No. J6I07 _ .._ S32.00 



Wagner Prism, large (G. U. and 
rectal). 

Cat. No. J6108 _ _ S32.00 



Junior Size Throat Applicator de¬ 
signed for the purpose of localizing 
ultraviolet radiation in the throats of 
children. 

Cat. No. J6t 14 ___ S 10.00 


Victor •%" Localizer, 2" long. 

Cat. No. J8027 _ si 75 



Victor I" Localizer. 2" long. 

Cat. No. J602S S.fH) 



Prostatic Applicator. A metal obtur¬ 
ated speculum of convenient dimen¬ 
sion to insure an efficient distribu¬ 
tion of ultraviolet energy over the 
prostatic region when introduced 
rectal I y. 

Cat. No. J6115 _ S8.00 



i 

/ 



i 
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Rectal or Vaginal Applicator. A 
metal speculum, with obturator which 
may be removed after introduction to 
permit irradiation. This instrument is 
used in connection with our holder 
J6025. 

Cat. No. J6157 ___ Sfl.00 



Quartz Speculum-Vaginal. Designed 
by Dr. O. C. Wagner of Tacoma, 
Wash., for use both as an aid to 
diagnosis and for the application of 
ultraviolet light in vaginal cases. Be¬ 
ing made of pure rock crystal 
(quartz) it is transparent to ultra¬ 
violet. With the speculum in situ. 
the physician may use any of the 
proper applicators to direct the rays 
within the speculum to the particular 
area requiring exposures. The tis¬ 
sues being under compression arc 
rendered anaemic; which makes for 
better penetration and more efficient 
bactericidal' action. 

Cat No. J6I25 _ $36.00 



Quartz Speculum-Rectal, same as 
the above but intended specially for 
rectal work. This instrument will be 
found of marked value in the ob¬ 
servation of treatment progress in 
hemorrhoids while under ultraviolet 
irradiations. It is often used in the 
treatment of prostatic cases. 

Cat. No. J6J28 _ S24.00 



Victor Adjustable Holder. For use 
with any of the quartz rods listed 
herein. 

Cat. No. J6029 _ S8.75 



Rhinitis, rorya or hay fever technique. 


Hypertrophied Turbinates, Ozaena, 
Athrophic Rhinitis: "Much may he done 
in these affections with the ultraviolet rav. 
All scabs or crust should be first removed 
to allow the rays free access to the dis¬ 
eased tissues. The cavities should he well 
cleaned. The water-cooled lamp is used 
with the short quartz rod inserted into the 
nasal cavitv. A third degree erythema 
dose, usualfv about two minutes, is given 
and repeated every other dav should the 
tolerance of the mucous membrane per¬ 
mit. The more of the mucous membrane 
that is treated the quicker will the result 
be obtained.” 

"Artificial Sunlight and Its Therapeutic 
Uses.” by Francis Howard Humphris. 



Quartz Nasal Applicator, 6i/>»" long 
with flat sides. Some of the radia¬ 
tion is emitted back of the tip al¬ 
though most of it comes out the end. 

Cat. No. J6II9 _ S24.00 
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Quartz Rod Applicator, 2%"x*/j", 
with blunt point. For nasal irradia¬ 
tions in rhinitis, hypertrophied tur¬ 
binates, ozena, hay fever and similar 
conditions. Used also for localiza¬ 
tion in acne pustules, verrucac and 
angiomata. 

Cat. No. J61I7 Quartz Rod Ap¬ 
plicator, 2 :, 4"x'4" S12.00 



Treatment of otitis media. 


“In diseases of the ear, with foul purulent 
discharge (in one case after operation), 
very good results have been obtained from 
the water-cooled lamp, using a quartz ap¬ 
plicator inserted through an aural specu¬ 
lum into the canal as far as possible up to 
the tympanum. A second degree ery¬ 
thema dose was given. The air-cooled 
lamp was applied over the mastoid cells 
at the same time.” 

"Artificial Sunlight and Its Therapeutic 
Uses,” by Francis Howard Humphris. 



Quartz Pencil Applicator, 2^/ 4 "xy 6 " 
with olivary tip. An excellent appli¬ 
cator for use in the treatment of 
corneal ulcers, irradiations of small 
sinus tracts, auditory meatus, and for 
the stimulation of granulations in 
post operative wounds. More espe¬ 
cially post operative mastoids with 
chronic discharge. 

Cat. No. J6116 Quartz Pencil Ap¬ 
plicator. SI2.50 



Quartz Rod Applicator, 6%"x|4". 
An olivary tip quartz rod used for 
urethral application. 

Cat. No. J6II8 _ $24.00 



Quartz Rod Applicator. This applica¬ 
tor is designed for radiation of post 
pharyngeal passages. Its angle is 
such as to insure maximum utility. It 
is slightly flattened at the end to 
offer an oval rather than round ultra¬ 
violet beam. 

Cat. No. J6I20 $26.00 



Quartz Laryngeal Applicator, 6J4* 
long with right angle curve and so 
constructed that the light emission 
takes place almost entirely at the tip. 
Useful particularly in the treatment 
of laryngeal tuberculosis. 

Cal. No. J6I22 _ $26.00 



Quartz Rod Applicator with tip 
curved at an angle of 120 degrees. 
Cat No. J6I23 _ $22.00 



Quartz Rod Applicator with tip 
curved at an angle of 45 degrees. 

Cat. No. J612I _ $23.00 


I 
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Dental Applicator Full Curved. Use¬ 
ful in connection with the treatment 
of apical infections, pyorrhoea, and 
other infections of the dental struc¬ 
tures. 

Cat. No. J6I24 ___ 524.00 



Pyorrhoea Treatment 



Victor Selective Filter. Serves the 
purpose of absorbing both the lower 
visible light and the shorter ultra¬ 
violet rays, letting through only the 
long wave ultraviolet. The result is 
that with its use longer exposures 
can be given without danger of 
noticeable skin reactions. It can be 
applied in deep penetration work for 
mastoids and frontal sinuses as well 
as in other cases of the same type. 
This filter can be attached to the 
water-cooled lamp and may be used 
in connection with other instruments 
listed above. Its limit of ultraviolet 
transmission is 2967 Angstrom units. 
Each filter is spectroscopically tested 
and only those are selected in which 
the ultraviolet transmission is known 
to reach 2967 Angstrom units. 

Cat. No. J0127 _ _ $6.00 


Victor Gingival Localizers 



I hese art* localizers ol the type developed by Dr. Frederick W. Lake of Boston. Dr. J. R. 

Blayney, University of Illinois College of Dentistry furnished valuable suggestions as to 

the shape and size best adapted to the average patient. 

The use of the No. 1 Localizer permits, in two exposures, the irradiation of the entire 
labial and buccal surfaces of the maxilla and mandibule. 

1 he localizer closely fits the curve of the jaw protecting the lips and cheeks. The No. I 
Instrument is equipped with handle so that patient can hold it in place. 

The No. 2 Localizer is primarily for treatment of the gingival areas from lingual aspect. 

It may also be used for the irradiation of small areas on either the labial or buccal 
surfaces where it is not desired to cover as large an area as does the No. I Localizer. 

Cat. No. J6263 No. I Gingival Localizer _ S7.00 

Cat. No. J6264 No. 2 Gingival Localizer fi.Ol) 
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Wood’s Filler. This is the special dark glass filter that is used to produce 
various interesting optical effects with pure ultraviolet energy exclusive of 
visible light radiation. 



Hood's Filler, unmounted. P/ % " diameter. H ood's Filter, mounted to fit Victor Water- 

Cooled Lamp, 

Cat. No. J6I09 _ -- _.S7.50 Cat. No. J6I90 .. . $11.25 


The Detection of Ringworm Hairs on the Scalp by their Fluorescence Under 
Ultraviolet Light. A. C. Roxburgh, British journal Dermatology, August-Sep- 
tember, 1927. 

Abst. Am. J. Dis. Child. (February. 1928). Page 332. 

"This method consists of examining the head in a darkened room by the light from a 
mercury vapor or tungsten arc lamp passed through a piece of Wood’s glass. Wood’s 
glass is dark violet and contains oxide of nickel. It allows only a little red and visible 
violet and some long ultraviolet rays to pass. 

"Normal hair and skin show slight fluorescence under this light, the finger nails react 
more brightly but hairs infected with ringworm give a brilliant fluorescence with a 
greenish light. 

“This enables one easily to identify small groups of infected hairs or even single 
stumps on an otherwise healthy scalp. The appearance becomes pathognomonic only 
when the hairs are infected. 

“The author finds the method of value in ascertaining whether epilation after thallium 
acetate or roentgen ray treatment is complete, or whether a few ringworm stumps still 
remain; it is also of value in deciding whether the brother or sister of a patient with 
ringworm is infected.” 


Victor Operator’s Goggles 



Lighter in weight by far than similar devices, these goggles may be worn for 
hours without discomfort. They are easily put on and adjusted and are of a 
shape and size that will fit over the operator’s regular spectacles. 

The Victor Operator’s Goggles are made of the slow-burning colored trans¬ 
parent sheeting (not the ordinary celluloid). They accurately fit the face — 
preventing white light reaching the eyes. 

To operators of quartz lamp equipment the Victor Operator’s Goggles serve 
ideally as a safeguard against long, continued or repeated exposure to power¬ 
ful ultraviolet radiation. 

Cat. No. A39fi2 Victor Operator's (joggles 
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Ultraviolet Protective Gobles 




These consist of a pair of smoked glass lenses mounted in metal framework, 
equipped with ventilated shields and adjustable ear-bows. 

They are easily cleaned, light and comfortable, and may be sterilized in the 
usual manner whenever necessary. 

Cat No. J6Q0I ...... si oo 


Carbon Tetrachloride 

Used for cleaning applicators and burners to obtain maximum amount of radia¬ 
tion. Commercial grades of carbon tetrachloride are not always satisfactory 
because they may leave a film which impairs the efficiency of the apparatus. 

Cat. No. J0205 Victor Carbon Tetrachloride, 2 oz. . SO.30 

Cat. No. J6200 Victor Carbon Tetrachloride. I pint _ - __ .95 


* % 


Adapter Plate 

This device affords a means for using the various holders 
with applicators on the Victor Air-Cooled Lamps. 

Cat. No. JS039 Adapter Plate only for Air Cooled Casing.SI2.50 
Cat. No. V2739 Weight to compensate for Adapter Plate 2.25 



Shows adapter plate 
mounted in air¬ 
cooled hood. 


Tungar Bulb 

\ Replacement bulb for quartz lamps operated on A. C. 

Cat. No. J6042 Tungar Bulb _ $8.00 


Mica Screen 

Consists of standard holder with mica screen which cuts off 
U-V Radiation but passes light rays. 

Cat. No. J6038 Mica Screen S3 75 
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U-V Tolerance Gauge 



For determining individual tolerance without discomfort to the patient and 
regardless of the type of lamp used. The gauge consists of a metal plate with 
protective skirt. The plate has twelve f y' apertures equipped with separate 
sliding covers marked from 10 to 120. Starting with the first hole marked 10 
additional holes are uncovered at intervals of 10 seconds. A series of suc¬ 
cessive exposures is thereby obtained, each being greater than the one preced¬ 
ing it by the same number of seconds (10 or more as desired). From the 
appearance, the following day, of the various small areas of skin the physician 
may decide as to the type of treatment to be administered. 

Cat. No. J6202 U-V Tolerance Gauge _—— S2J0 


Extra Quartz Tubes 



Air-Cooled Type “Uviaic “ Quartz Tube. 


5150.00 

150.00 


Cat. No. Jfi040 Air-Cooled Type "Uviarc” Quartz Tube 
Cat. No. J604I Water-Cooled Type “Uviarc" Quartz Tube 
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VICTOR THERMOSPECTRAL LAMPS 
FOR INFRA-RED AND 
LUMINOUS 
RAYS 



% 


REFERENCES 

“ • • • applied wherever there exists pain * • * or where finer tissue exudates or con¬ 
strictions exist." Byron Sprague Puce, M.D., American Journal Electrotherapeutics and 
Radiology, August, 1922. 

“ * * • useful therapeutically principally in the relief of pain In such conditions as 
neuritis, neuralgia, sciatica, intercostal neuralgia, occipital neuralgia." Jean Saidman, 
M. D. (Paris), American Journal Physical Therapy, February, 1928. 

“**• able to produce the inciting effect of fever upon, for instance, the oxidation 
and the formation of anti-bodies without producing the harmful effects of fever upon 
the organism. 

“ * * * Metabolic Function—Hemoglobin gives off its oxygen more readily under the 
influence of light, hence phototherapy, which floods the tissues of the body with this 
agent, increases the oxidizing power of the blood and is assumed to accelerate oxida¬ 
tion throughout the body.” Carl Sonne, Acta Medica Scandinavica. 
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Victor Thermospectral Lamps for 
Radiant Heat Therapy 


Duplex Outfits Using the Incandescent Bulb and 
Infra-Red Unit Interchangeably 


Just as a correct drug prescription requires a knowledge of the action of the 
drugs prescribed, so does the intelligent use of any physical therapeutic energy 
require a knowledge of the nature of that energy. Eminent physicists deplore 
the fact that more accurate data have not been given in many investigations, 
especially pertaining to the wave-lengths of radiant energy employed, and 
the too frequent use of indefinite terms in describing results.' In other words, 
reported clinical results with radiant energies are distinctly valuable only 
when the spectral limits and the spectral distributions of the energy employed 
have been definitely determined. 


It is on this basis that Victor Thermospectral Lamps are presented. Each 
lamp (either Model “A” or “B") is virtually two outfits in one, in that the 
incandescent bulb and infra-red unit may be used interchangeably. The 
spectral ranges of the two energies derived are as follows: 


Incandescent Bulb 
Infra-Red Unit 


Spectral Range 
(Angstrom Units) 

4000A — 2 5000A 
7600A—150000A 


Dominant in Region of 
(Angstrom Units) 

9000A—11000A 
20000A—30000A 



Infra-Red Unit as used 
interchangeably ie i1 h 
Incandescent Hulli in 
Model "A” Thermospec¬ 
tral Lamp. 


Incandescent bulb (Ni¬ 
trogen filled) as used 
interchangeably u» /1 h 
Infra-Red Unit in Mod¬ 
el "A" Thermospectral 
Lamp. 



fW] 
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Victor Thermospectral Lamp, Model “A” 

On Countrrweifkted Stand. 

This model has a double reflector to facilitate ventilation. 

The white enameled inner jacket of the reflector is fluted, with the result that 
a great proportion of the rays will be directed downward through the opening 
of the reflector to the patient. 

The elbow through which the adjustments are made provides for any desired 
angle of the hood, according to the position of treatment. 

Vertical adjustment of the reflecting hood is supplied by means of a counter¬ 
weight in the tubular upright of the floor stand. 

The curved arm holding the reflecting hood moves over tw'o sets of roller 
bearings when it is desired to extend the hood horizontally. 

Cat. No. J6096 Victor Thermospectral Lamp, Model "A," mounted on floor stand 
with counter-weight for reflecting hood; not including infra-red 
unit or nitrogen bulb. Shipping weight, 124 lbs _ $150.00 

See pane 07 for listing of accessories. 
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Victor Thermospectral Lamp, Model “A” 

On Telescopic Stand. 


Another model in the floor stand type as shown above. It is more simple in 
design, for the sake of economy, yet practical and efficient. 


The extreme height from the floor to the rim of the reflecting hood when 
placed perpendicularly is 64 inches. The range of the vertical ad ustment is 

r1 1 ~s af ■" o“•ti'j n = ri ‘ v I. ■- ;-r of i. felescoyvj “ir. 
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THERMOSPECTRAL LAMPS 



Victor Thermospectral Lamp, Model “A’ 


On Hall Bracket. 


Where floor space is limited the wall bracket installation is available, as 
shown herewith. By means of the counterweight, the lamp can be quickly 
raised and lowered, the suspension cable moving freely over two pulley 
wheels. The angular adjustment of the hood is made through the friction 
joint immediately above the apex. 

A telescopic arrangement of the horizontal bar permits extension of the hood 
from the wall over a range of 32 to 50 inches. This feature in combination 
with the friction joint for angular adjustment makes the Victor wall bracket 
outfit distinctly practical. 

Cat. No. J5993 Victor Thermospectral Lamp. Model "A." with wall bracket in¬ 
stead of floor stand, not including infra-red unit or nitrogen bulb. 
Shipping weight, 71 lbs. M27.00 


Accessories for Model “A” Thermospectral Lamp 


Cat. No. J6193 

Cat. No. J5980 
Cat. No. J5982 
Cat. No. J5984 
Cat. No. J5985 
Cat. No. J5978 
Cat. No. JGI63 


Infra-Red Unit, 1000-watt, for 105-118 volts, complete with 
adapter, for Model “A" Thermospectral Lamp _ 413.25 


Nitrogen Bulb, 1500-watt, for 115-volts 
Nitrogen Bulb, 1500-watt, for 125-volts 
Nitrogen Bulb. 1000-watt, for 115-volts 
Nitrogen Bulb, 1000-watt, for 125-volts 
Nitrogen Bulb. 1000-watt, for 220-volts 
Protective Pvrex Shield for hood opening of Model 
spectral Lanip. complete with mounting clamps 


'A*' Thermo- 


8.10 

8.10 

6.00 

6.00 

7.00 

12.00 
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"In the psychoneuroses the so-called tonic electric hakes, given every day and followed 
by hot and cold contrast showers, afford a great stimulus to the patient.” 

The above comments arc based on, and the quotations made from, an article 
approved by the Council on Physical Therapy of the American Medical Asso¬ 
ciation entitled “The Influence and Therapeutic Use of External Heat”, by 
Pemberton, et al. October 8, 1927 issue Journal A. M. A. 

The Portable Body Baker is preferred by many over the usual type of bath 
cabinet because it may be used for all cases where this form of treatment is 
indicated, including those where it is desirable to have the patient remain 




Closed p/>r ol Portable Body Baker ready 
to be stored or carried. 
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BAKERS 
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The extension feature—length may be varied from 32 to 62 inches—makes 
possible the treatment of part or all of the body of children or adults. 

The closely woven fabric cover fits snugly over the entire cabinet to retain 
the heat within the inclosure. The degree of heat can be easily and con¬ 
veniently controlled by means of a three heat switch locatd on the side of the 
cabinet while the thermometer indicates the temperature within. The heating 
units are remotely located within the frame so that accidental contact with the 
patient is impossible, while the air carries heat from the resistance wire to the 
patient giving a pleasant and effective treatment. 

The maximum power required for “high” heat is approximately 750 watts. 
The dimensions of the cabinet when opened and fully extended arc: length, 
62 inches; width, 32 inches; height, 19 inches. 

Cat. No. J6233 Portable Body Baker for 110 A. C. or D. C. _S 125.00 

Bakers for other voltages furnished on order. 


Klectric Infant Incubator 



A portable electrically heated incubator with automatic, adjustable temperature 
regulator which can be set to hold the temperature at any point between 80 
and 100 degrees F. An indicator lamp shows whether the current is on or 
off and the thermometer gives an accurate indication of the temperature. 

The heating units are enclosed in the housing and are accessible only to the 
air which continually recirculates in the incubator. The front is equipped 
with a special fabric which is easily removed for washing and sterilization. 
Two sets of cloths are furnished with each incubator. 

The unit may be connected to the usual lighting socket and costs no more 
to operate than a 60-watt lamp. Weighs only 7 pounds. 

Cat. No. J6234 Electric Infant Incubator ... .... $80.00 
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Victor Comfort Heat Pad 

Tor the A pplication of Heat Wherever This Form of Thermotherapy 

is Indicated 




This Comfort Pad equipped with a white rubberized jacket is especially desir¬ 
able for hospital use because it is easy to keep it clean. The waterproof cover¬ 
ing prevents the pad from absorbing perspiration and other body fluids. This 
jacket is removable. It is held in place by snap fasteners. 

The pad is made of soft flexible material with an eiderdown wool covering. It 
will follow gently every curve of the body. It offers a most convenient means 
of applying heat at the exact spot needed. It will supply its soothing heat 
steadily for hours at a time. 

A wide range of temperatures is available—controlled by a three-heat feed 
through switch. Two safety thermostats limit the temperature. All pads are 
tested for temperature adjustment and to insure against radio interference. 

Cat. No. J620S Victor Comfort Heat Pad, I2"xl5" 3-Point Heat Control, fit) Watt — 

110 Volt with Rubberized Jacket ... . .S9.25 



[7ti] 


(C) Jeff Behary 2019 


73 






-<>- 

TREATMENT TABLES 

•■>- 


<>• 


Treatment Tables 
Muscle Training Apparatus 
Hydrotherapy Equipment 



I N PERIPHERAL nerve injuries, post operative 
conditions, fractures, etc., passive-active and 
active movement so conveniently obtained with 
the muscle training apparatus shown in this sec¬ 
tion are real aids in bringing back and strength¬ 
ening voluntary movement, improving nutrition 
and restoring the joint in minimum time to full 
usefulness. 

The treatment tables not only add to the appear¬ 
ance of the treatment room but also increase the 
operator’s efficiency and the patient's comfort. 

There are conditions such as painful stumps and 
scar tissue, partial paralysis and nerve injuries 
which react more favorably to treatment in the 
whirlpool bath than to any other form of therapy 
and the Physical Therapy Department is hardly 
complete without these two very useful equipments 
— the arm and the leg whirlpool baths. 

The muscle training apparatus and whirlpool 
baths required to meet the minimum standard for 
the Physical Therapy Department of a General 
Hospital are shown in this section. The designs 
are based on the recommendations and experi¬ 
ences of authorities on the subject and meet the 
specifications laid down by the National Council. 

While figures on floor and wall space are given, 
our Hospital Service Bureau will gladly assist in 
making layouts which will insure maximum utili¬ 
zation of the available space. 
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No. 1 Treatment Table 


This is a substantially constructed table designed to give all the positions 
required for physical therapy treatments. In addition to the positions pictured, 
the table is frequently used for work on the eye or head, in which case the 
patient is placed so that his head rests in the cutaway part of one of the adjust¬ 
able foot rests. 

The table is upholstered with a washable leatherette cover which is highly 
resistant to wear. 

Overall dimensions: Length, 79"; width, 24"; height, 32". 

Approximate shipping weight, 225 lbs. 

Cat. No. J6208 Victor No. I Treatment Table -- $100.00 




.-1 h adjustable bin fed section greatly 
increases the usefulness of the table. 
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No. 2 Treatment "Fable 

The adjustable head rest is sufficiently long to serve as a back and shoulder 
rest when treatment is given in the sitting position. The table is generously 
proportioned, being 78" long, 31" high and 24" wide. 

Approximate shipping weight, 220 lbs. 

Cat. No. J6209 Victor No. 2 Treatment Table with upholstered top $77.00 





Massage and Irradiation Fables 

These are plain treatment tables without adjustable rests. They are 
78" long and 27" wide. They are covered with a heavy grade of washable 
linoleum, similar in appearance to the coverings now being used for office 
desks. 

Approximate shipping weight, 180 lbs. 

Cat. No. J62II Victor Massage Tabic (27*/ 2 " high) . S40.00 

Cat. No. J6243 Victor Irradiation Tabic (I4~ high) . ..—.. $40.00 
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Shoulder Wheel 

This device is intended for the exer¬ 
cising of shoulder, elbow and wrist 
muscles. It measures 48" in diameter 
and a corresponding amount of wall 
space is required. The handle may be 
adjusted within 10" limits to conform 
with individual requirements. Any de¬ 
sired degree of friction may be obtained. 
The wall board is 12"x20" long. Ap¬ 
proximate shipping weight, 75 lbs. 

Cat. No. J62I8 Victor Shoulder 

Wheel S25.00 



v 4 



Stall Bar 

A wood frame with rungs of selected, 
polished maple. The second rung from 
the bottom is brought forward for a toe 
grip. The frames or uprights are made 
of hard pine. The design is such that 
additional units may be added in con¬ 
tinuous order. Dimensions overall, 3' 
wide by 8' high. Approximate shipping 
weight, 75 lbs. 

Cat. No. J0222 Victor 3'x8' Stall Bar 

Section, disassembled $27.00 


4 
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Sayre Head Sling 

A suspension apparatus consisting of a metal 
brace with leather head and shoulder supports 
which may be used for traction exercise in spinal 
curvatures. The sling, which may be suspended ™ 
from the ceiling, is equipped with compound pul¬ 
leys. Approximate shipping weight, 5 lbs. 



Cat. No. J6221 Savre Head Sling with compound 

puflcys and rope .... 514.00 


* % 



Foot Inversion Tread 

An inverted trough with rachct for sur¬ 
face adjustment providing various degrees 
of angulation. The floor space required 
is 70".\12". Approximate shipping weight, 
75 lbs. 

Cat. No. 16225 Victor Foot Inversion 

Tread _ _ . $21.00 
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Rowing Machine 



This machine is equipped with friction 
clutch which takes hold instantly and re¬ 
tains the pressure until the stroke is com¬ 
pleted. On the return stroke the brake is 
automatically released. The amount of 
resistance may be easily adjusted by 
means of the key furnished with each 
equipment. 

Since a rowing machine brings so many 
muscles of the body into action it is very 
satisfactory for general bodily develop¬ 
ment as well as for the exercise of partic¬ 
ular joints and muscles. It is one of the 
most pleasant of the routine exercises and 
it is especially recommended for members 
of the profession who may feel the need of 
a few minutes general exercise at regular 
intervals. Unboxed it is comparatively light and may be used in the home 
as well as in the office. 


Cat. No. J6223 Victor Friction Type Rowing Machine $42.00 


* 4 



Posture Training Mirror 

This mirror is very useful in teaching ac¬ 
curacy and also helps the patient to associate 
the feeling of the movement with its appearance. 
Built on the order of a Cheval glass; made of 
beveled plate, highly silvered and polished. The 
mirror measures 47>/ 2 " long by 15" wide, sup¬ 
plying ample reflection so that the patient may 
see himself from head to foot. The overall 
dimensions are 70".\25". Approximate shipping 
weight, 100 lbs. A three mirror arrangement 
can be furnished on special order. 

Cat. No. J62I2 Victor Posture Training 

Mirror S34.00 
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Dumb-Bells 


Made of selected hard maple. Shaped with com¬ 
fortable grip and oblong bells. Weight, 12 oz. each. 
Listed and supplied in pairs. Hangers, either 
mounted or unmounted, can lie furnished on special 
order. 

Cat. No. J62I7 Pair Victor Dumb-bells _ _ .SI. 10 





Whirlpool Arm Bath 


The Victor Whirlpool Arm 
Bath is of generous proportions, 
26" long, 14" wide and 10" 
deep. A substantial, but not ex¬ 
cessively heavy, four-legged 
nickel plated stand, supports 
the bath so that the distance 
from the floor to the top of the 
tank is 32". 


The tank has a beaded top 
and polished exterior and is 
made of that durable corrosion- 
resistant material—monel metal. 
It is equipped with the Hutchins- 
Stanmyre whirlpool spray 
nozzle. 


The drain takes either a 
I } / 2 ” tubing waste or, if hose 
is used, a l 1 ^" hose with pipe 
thread coupling. The connec¬ 
tion between the inlet fitting on 
the nozzle and the mixing valve 
is made with a suitable length of ordinary garden hose, obtainable locally. 
Approximate shipping weight, 90 lbs. 


Cat. No. J6226 Victor Whirlpool Arm Bath with Whirlpool Spray Nozzle SI25.00 


"Hot whirlpool baths consist of water at a temperature from 100° to 110°, rapidly 
agitated * • •. Such whirlpool baths furnish a combination of heat and gentle massage 
and improve local circulation effectively in conditions of peripheral nerve injuries, in¬ 
dolent ulcers, adherent scars, osteomyelitis of terminal phalanges, as well as in recent 
fractures immediately after removal’of the cast."— Physical Measures in General 
Practice. Bv Dr. Richard Kovacs. in New York Stale Journal of Medicine, August I, 
1928. 
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Whirlpool Leg Rath 



drain. The overflow fitting and drain valve 


The Victor whirlpool leg bath 
is 36" long, 14" wide and 33" 
deep. The bath is made of 
monel metal with beaded top 
and polished exterior. Connec¬ 
tion between the nozzle inlet 
and a mixing valve is made 
with a suitable length of 
hose. 

A Hutchins-Stanmyre whirlpool 
spray nozzle is furnished with 
every bath to provide adequate 
aeration and circulation. A 1 / 2 H 
tubing waste or I \/ 2 " hose coup¬ 
ling may be connected to the 
drain fitting, depending upon 
whether permanent piping or 
flexible hose is used for the 
are integral parts of the bath. 


Dr. Harry E. Stewart in his book “Physical Reconstruction and Orthopedics” 
says: 


"For sensitive stumps or masses of sear tissue, treatment bv whirling water at 95-110 
degrees, mixed or unmixed with air. leads to a very marked reduction of sensitiveness 
and to active hyperemia, and is an invaluable means of the preparation of the part 
for massage or exercise.” 


Cat. No. J6236 Victor Whirlpool Leg Bath 


Whirlpool Nozzles 

The Hutchins-Stanmyre Whirlpool 
Spray Nozzle, an exclusive feature of 
Victor Whirlpool Baths, is inherently re¬ 
liable since it is without moving parts, 
efficient since it obtains thorough aera¬ 
tion using only the force supplied by 
the stream of water, and convenient be¬ 
cause it may be easily positioned either 
horizontally or vertically to suit the op¬ 
erator. 

Cat. No. J6228 Victor Whirlpool 
Sprav Nozzle, Hutch¬ 
ins - Stanmyre Type, 
for Arm Bath. Over¬ 
all length. 12 Vi" SIK.00 

Cat. No. 16229 For Leg Bath. Over¬ 
all length. 29” S20.(X) 


with Whirlpool Spray Nozzle SI85.00 
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Thermostatic Mixing Valve 




The Victor Thermostatic Mixing Valve serves to automatically maintain the 
proper water temperature. The device may be set for a given temperature and 
the flow of water will be maintained at this temperature so long as the supply 
of hot and cold water to the valve is not interrupted. The valve is equipped 
with a thermometer so that the water temperature may Ik? easily checked. 
Each bath should have an individual thermostatic mixing valve and the unit 
just described makes a practical device for this purpose. 

Cat. No. A3504 Victor Thermostatic Mixing Valve with Thermometer. Capacity 

about 9 gallons per minute. ... _S75.00 



Precision Thermostatic Mixing Valve 

This valve serves the same purpose as the A3504 men¬ 
tioned above, the difference being that it has a wider 
range of adjustment and is subject to more accurate 
manipulation. As will be seen from the photograph, it 
has a temperature scale marked on the valve below the 
adjustment handle for temperatures from 80 to 120 de¬ 
grees F. (For developing tank service the valve can be 
furnished with temperature marking from 40 to 120 
degrees F.) The valve has a capacity of fifteen gallons 
per minute at a line pressure of forty pounds. The unit 
is furnished with combination check valves and strainers, 

1 / 2 " hot and cold water inlet connections and bottom 
back outlet connection for exposed piping and is in¬ 
tended for mounting in a vertical position. Hot water 
should be piped to the left hand side and cold water to 
the right. 

If the cold water supply to the mixing valve suddenly 
fails, it will automatically, through its thermostatic action, 
shut off the hot supply from the valve, therefore, it is 
anti-scalding. It is also anti-chilling as the reverse action 
would take place if the hot water supply suddenly failed. 

Cat. No. J6237 Precision Thermostatic Mixing Valve as described 5125.00 

(Wall bracket. 510.00 additional.) 
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Victor Giant Magnet on Crane 



This is a powerful, easily manipulated and controlled magnet widely used in 
the detection and extraction of magnetic particles in and from the human body. 
The following incident will serve to emphasize a use not generally appreciated 
for this magnet. In the case referred to a small piece of a needle was im¬ 
bedded in the palm of the hand and was not located even after considerable 
time had been expended in exploring through a one inch incision. The patient 
was then taken to a Victor Giant Magnet and with the stitches out, the crank 
and gear arrangement was operated to cause the magnet tip to gradually ap¬ 
proach the patient's hand. The piece of needle suddenly appeared on the tip 
while the magnet was still over one-half inch from the injured part. This 
demonstrates the ease of extraction and the fact that additional attractive 
force was available, since this factor increases rapidly with decrease in dis¬ 
tance between the object and the tip of the magnet. 

The Victor Giant Magnet can also be used for diagnostic work. Magnetic 
particles can be very accurately located by the bulging of the tissues over the 
object or by the sensation of pain experienced by the patient as the magnet 
is slowly moved over the injured area. Just a momentary approach of the 
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magnet will often cause enough movement of the foreign object to be visible 
to the operator or to give the patient sensation or pain. 

In the removal of magnetic objects such as iron and steel from the eye, the 
Victor Magnet has proved of great assistance and since it is of importance 
to make the removal as early as possible and before the body becomes en¬ 
cysted, the Victor Magnet should be a part of the equipment of those institu¬ 
tions likely to receive such cases. 

Afany eyes have been saved through prompt use of the Victor Magnet and 
while few institutions will be called upon to use it frequently, it should be 
remembered that the saving of vision in one or probably both eyes of a single 
patient will more than justify, both from an economical and humanitarian 
standpoint, the investment in a time-tried, case-proven unit such as the Victor 
Giant Magnet. 

References: Foreign Bodies in the Eye, by Dr. J. B. Gray, El Paso, Texas, in January, 
1927, issue Southwestern Medicine. 

Localization of Foreign Bodies in or About the Eye, by Harlan P. Mills, M. D., 
and W. Warner Watkins, M. 1)., Phoenix, Ariz. ( Radiology, April, 1927, Vol. VIII, No. 4.) 
A reprint of this article will be sent on request. 

Cat. No. J53F)I Victor Giant Eye Magnet on Crane as illustrated on page 90 


(less rheostat) for 110 volt direct current ___ $234.00 

Cat. No. J5363 Same as above, wound for 220 volt, direct current ..... ._ $237.00 

Cat. No. J5365 Foot Rheostat, for any circuit— —_—-.——— _ $42.00 


Note: Magnets may be used on alternating current, in conjunction with a 
synchronous converter. 

Tips for Victor Giant Magnet 

Cat. No. J6I42 Cone Shaped Tip for Victor Giant 

Magnet ___ $0.95 

Cat. No. J6I43 2" Pointed Tip for Victor Giant 
Magnet _ 

Cat. No. J6I44 2" Curved Tip for Victor Giant 
Magnet . __ , .... 

Flexible Tip for Giant Magnet 

This flexible tip (composed of tightly 
woven steel wires) may be moved 
freely through its holder until the oper¬ 
ator can handle the small chuck with 
perfect freedom. 

Some of the “pull” of the magnet is, 
of course, sacrificed, but even with the 
flexible tip extended to its farthest point 
the strength is far greater than with 
any of the small hand magnets. 

In extracting magnetic particles that 
have actually penetrated the vitreous 
body, the full strength of the Giant 
Magnet is required to attract and draw the metal particle forward. The flexible 
tip may be brought into play for the manipulation usually necessary before 
the particle can be withdrawn with safety. 

The points supplied with this attachment are 1-jV long, fi” diameter. 

Cat. No. J5388 Flexible Tip Attachment, with four nickel plated points . $24.00 
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Operating Victor Giant Magnet 
on Alternating Current 

The Victor Synchronous Converter is 
tion and built to work with any 
Victor Giant Electromagnet of the 
same voltage. 

It can be installed in an out-of-the- 
way place and is always ready for 
use by simply closing a switch. Re¬ 
quires no more attention than any 
small motor. 

Running in 110 volts alternating cur¬ 
rent, the Victor Synchronous Con¬ 
verter will deliver about 120 volts 
direct current, insuring ample energy 
for operation of magnets at full 
strength. 

Cat. No. J60I0 Victor Synchronous Converter, for operation in 110 volts. A. C. 

60 cycles _______ $155.00 



small, compact and sturdy in construc- 


Vibratory Massage Apparatus 



“The principal uses of the Vibrator are for local 
stimulation, inhibition or sedation, massage and 
diagnosis. Stimulation is produced by a medium 
stroke and light pressure, the impulse being of a 
short duration, five to ten seconds; whereas for 
inhibition or sedative treatment the application is 
given with a heavier pressure and is prolonged 
from fifteen to twenty seconds even up to sev¬ 
eral minutes in certain conditions. For diagnosis, 
examination with the Vibrator better enables the 
physician to locate sensitive areas, particularly 
along the spine, and the various organs of the 
body, than by manual palpation, and suggests to 
the examiner conditions which might otherwise 
escape attention. 

"Treatment by mechanical vibration has been 
found by clinical experience to be capable of: 

"(1) Increasing the volume of the blood and 
lymph flow to a given area or organ. 

“(2) Increasing nutrition. 

“(3) Improving the respiratory process and func¬ 
tions. 

“(*1) Improving muscular and general metabolism, 
and increasing the production of animal 
heat. 

“(5) Stimulating the excretory organs and as¬ 
sisting the functions of elimination. 

“(6) Stimulating secretion. 

“(7) Softening and relieving muscular con¬ 
tractures. 

“(8) Relieving engorgement and congestion. 

“(9) Facilitating the removal through the natural 
channels of the lymphatics, of tumors, 
exudates and other products of inflammation. 
“(10) Inhibiting and relieving pain.” 

William J. Tindall. Af. D 




[92] 


(C) Jeff Behary 2019 


87 






VIBRATORY MASSAGE 

-*>—-<>•• 


I 


1 


Motor In the Victor vibrator the power is supplied by an extremely high 
speed electric motor which operates suitable mechanism for convert¬ 
ing this power into vibratory waves. 

The motor, whether direct or alternating, is capable of operating at high 
speed, and provided with speed controller by means of which the rate of 
vibrations can be regulated. 

Massage The Victor massage handle has unquestionably the widest appli- 
llandle cation of any massage implement on the market and fully meets 
every requirement in medical practice, due to the fact that the 
power of impact, as well as the frequency of vibrations, is under perfect 
control. 

From it can be obtained the percussion or hammer blow, the frictional or 
rubbing movement, and the true vibratory wave. 

A means of adjustment is provided enabling the physician to obtain exactly the 
degree of vibration desired. 

The applicators for localizing treatment can be attached to the handle so that 
they project either in a straight line with the handle or at right angles. 

In abdominal and general massage the handle may be used as shown in cut 
without any attachments. 

Pedestal This pedestal is of metal throughout, finished in black enamel. It is 
equipped with a swivel top, with rubber covered fork for holding 
the massage handle. 

Casters are the easy rolling, swivel type, making for greatest convenience 
in moving. 

Lubrication is an important factor in keeping high speed mechanism of this 
character in smooth working order, a point that has been well 
looked after in the "Victor.” What is perhaps of fully as much importance 
is that we have effectually confined the lubricating oil to the places requiring 
it, and as it is impossible for any of it to escape while the vibrator is in action, 
perfect cleanliness is insured. 

Summarizing The Victor Massage Outfit represents the highest perfec¬ 
tion yet attained in apparatus of this type, and is the logical 
one for the physician— that he may realize the maximum results in every 
technique applying to vibratory massage. 


Cat. No. J5252 Victor Massage Outfit, without pedestal, arranged for 110 volt 

direct current. Incl. No. I Handle and 6 Applicators _ $175.00 

Cat. No. 15253 Same ns above, arranged for 220 volt direct current . _ 179.00 

Cat. No. J5254 Same as above, arranged for 110 volt. 60 cycle, alternating 

current. Incl. No. 1 Handle and 6 Applicators .. 178.00 

Cat. No. J5255 Same as above, arranged for 220 volt. 60 cycle, alternating 

current. Incl. No. I Handle and 6 Applicators’ .... . 182.00 

Cat. No. J5867 Same ns above, arranged for 110 volt, 25 cycle, alternating 

current. Incl. No. I Handle and 6 Applicators’ _ 188.00 

Cat. No. J5868 Same as above, arranged for 220 volt, 25 cycle, alternating 

current. Incl. No. I Handle and 6 Applicators' 192.00 

Cat. No. J5258 Victor No. 2 Pedestal for any of above outfits 35.00 

Cat. No. J5259 Victor No. 1 Massage Handle, with 6 applicators . 70.00 


(See illustrated list of massage applicators on next page) 



Victor No. I Massafr Handle 
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Victor Massage Applicators 


Cat. No. J5264 

Cat. No. J5265 
Cat. No. J5870 

Cat. No. J5268 
Cat. No. J527I 

Cat. No. J5274 
Cat. No. J5283 


Soft Rubber Cone, extra large for abdominal and general applica¬ 
tion (C-3) _ _S2.25 

Soft Rubber Cone, with serrated or corrugated edge (D-4) _.. 1.00 

Soft Rubber Cone, facial application, especially around nose and 
eyes (E-S) _ 1.50 

Straight Rectal Applicator, internal (2) _ 1.00 

Hard Rubber Applicator, medium size, for muscular vibration 
(5) - 1.25 

Small Corrrugated Hard Rubber Disc (8) _ 1.00 

Soft Rubber Brush (17) _ .75 


Freer-Jackson Transilluminator 

The source of light is a long, high 
candle power lamp, calculated to 
deliver a much greater volume of 
light than usually provided by 
miniature lamps. This is an ad¬ 
vantage in examinations of the 
antrum and frontal sinus. 

A clear glass shield permits of the 
transilluminator being placed for 
a few moments in direct contact with the mucous surface, without danger of 
burning. 

In order to adapt it for transocular illumination, an opaque glass shield is 
supplied. 

Cat. No. J5390 With carbon lamp, 110 volt _ 56.50 

Cat. No. J5888 With tungsten lamp instead of carbon, 110 volt . . 6.50 
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The Post Cautery 

(For General Duty) 





r f 



Post Cautery Outfit with Variety of Instruments 


The energy control consists of a shielded resistor plug. Any of the instru¬ 
ments may be applied to this, so that in the event that the purchaser requires 
more than one instrument, all are readily interchangeable. The method of 
operation merely requires the insertion of the plug into an electric socket and 
applying the current. The heat is obtained by a slight pressure of the handle 
switch. Total length of cord wire is ten feet. 

The standard Post Cautery operates on 110 volts, alternating or direct current. 
The same may be had for 220 or 32 volts upon request, no additional charge. 



Illustrating Curved Knife Instrument No. 4 

Note Convenient Sliding Sleeve Switch Easily Adjusted with Finger from Any Position 

of the Hand 

The cautery point or knife is free from oxidation. The rugged heating element 
encased therein is fully insulated, as are also the connecting wires passing 
from the point through the handle. Current contact or shock to operator or 
patient is avoided. Allowing the cautery point or knife to reach maximum 
heat, a temperature of about 1400 deg. F. (cherry red) is arrived at, and the 
heat reserve of the element is amply sufficient to warrant a constant thermal 
flow that does not become cold when applied to tissue and may be retained 
for an hour continuously if necessary. 

Each electrode is a complete unit with Bakelite insulated handle. Fitted on 
the handle is a sliding sleeve, positive contact switch, allowing the application 
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of heal to the cautery knife by a slight pressure of finger, regardless of posi¬ 
tion of the hand. Current is released in the same manner, the handle being 
cool at all times, the switch left in fixed position if desired. There are sev¬ 
eral types of instruments to choose from, each one containing a permanent 
cautery knife or point of solid silver. 

The outfit includes a leatherette case of sturdy construction, small enough for 
the handbag. Average weight about 2 lbs. 

Major Duty 
Instrument No. 6 

For cancer, heavy hemmorhoidal and abdominal work with the Post Cautery. 
Triple heat capacity and reserve. 

Minor Duty Designed and constructed to meet the specific demand 

Instrument No. 7 for efficient cauterization in nose and throat work and 

general light duty requiring deep pene¬ 
tration without searing of surrounding 
tissue. 

Units A-B-C-D-E may be sterilized 
and are interchangeable on instrument 
No. 7. Easily adjusted to any fixed 
angle desired. Tip of Unit B is flexible. 




Other Post Cautery Electrodes 



No. 1 



No. 2 



l 4 



No. 4 



^ No. 5 


Cat. No. J6I31 Post Cautery Unit, without Electrodes _ _ 517.50 

Cat. No. J6I33 Spear Knife Electrode No. I, for Post Cautery 12.50 

Cat. No. J6I34 Blunt Point Electrode No. 2 for Post Cautery _ 12.50 

Cat. No. J6135 Needle Point Electrode No. 3, for Post Cautery _ _ 12.50 

Cat. No. J6I36 Curved Knife Electrode No. 4, for Post Cautery _ 12.50 

Cat. No. J6I37 Flexible Point Electrode No. 5. for Post Cautery... . .. 15.00 

Cat No. J6I75 Major Duty Instrument No. 6 _ 17.50 

Cat. No. J6176 Nose and Throat Handle No. 7 (Minor Duty) _:_ 11.00 

Cat. No. J6177 Instrument A (Spear Tip) for No. 7 Handle _ 9.00 

Cat. No. JO 178 Instrument B (Blunt Tip) for No. 7 Handle ■ 9.00 

Cat. No. J6I79 Instrument C (Curved Tip) for No. 7 Handle .. 9.00 

Cat. No. J6I99 Instrument D Ophthalmology (Flat) for No. 7 Handle __ 9.00 

Cat. No. J6200 Instrument E Ophthalmology (Needle) for No. 7 Handle 9.00 


%) I 
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Cautery Transformer 

(For /V C. Only) 



Furnishes current for any ordinary cautery and illuminating all kinds of 
diagnostic lamps taking from l/ 2 to 12 volts. A slightly more expensive unit 
can be furnished for operating the heavy hemorrhoidal knives. 

The price includes cord and plug to attach to ordinary lamp socket. 

Size: 7 54x3^x2%"; weight, 4 lbs. 

Unless otherwise specified, unit for 110 volts, 60 cycle, will be supplied. 

Cat. No. J6244 Cautery Transformer ..... .. ...$30.00 


Cautery Handles 



Cat. No. J543I Victor No. 2 Cautery Handle. A very serviceable handle, made 

of hard rubber with nickel plated, substantial set-screw terminals $9.00 






Cat. No. J6130 No. 4 Cautery Handle, small, for eye work 


$3.50 


Cautery Cords 

May be used with any of our handles. 
Cat. No. J5430 Per pair, with tips $2.50 
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Victor Iridio-Platinum Cautery Electrodes 


All Victor cautery electrodes arc made of iridio-platinuin. This material has 
proved most efficient and most durable in years of actual practice. 

Imitations made of various steel alloys are offered by many dealers at prices 
sometimes lower than our own. We believe that the surgeon who buys cautery 
electrodes from us is entitled to the protection of the “Victor" label, which 
guarantees the electrodes to be of iridio-platinum. 





1 


24 

28 


Cat. 

No. J544I 

No. 

3. 

Cat. 

No. J5442 

No. 

4. 

Cat. 

No. J5443 

No. 

5. 

Cat. 

No. J5448 

No. 

10. 

Cat. 

No. J5452 

No. 

14. 

Cat. 

No. J5454 

No. 

10 . 

Cat. 

No. J5456 

No. 

18. 

Cat. 

No. J5461 

No. 

23. 

Cat. 

No. J5462 

No. 

24. 

Cat. 

No. J5466 

No. 

28. 

Cat. 

No. J5467 

No. 

29. 

Cat. 

No. J5470 

No. 

32. 

Cat. 

No. J5471 

No. 

33. 

Cat. 

No. J5474 

No. 

36. 

Cat. 

No. J5476 

No. 

38. 



Victor Cautery Electrode . .. ... . 

.. $2.00 

Victor Cautery Electrode._. 

_ ... 2.00 

Victor Cautery Electrode 

.. 2.00 

Victor Cautery Electrode . 

2.00 

Victor Cautery Electrode. . .. 

2.25 

Victor Cautery Electrode .. 

. ..„ .. 2.25 

Victor Cautery Electrode .. . . 

...... 2.00 

Victor Cautery Electrode.. 

.. . . 2.00 

Victor Cautery Electrode 

3.25 

Victor Cautery Electrode.. . 

.. 5.50 

Victor Cautery Electrode 

2.25 

Victor Cautery Electrode 

___ ... . 2.25 

Victor Cautery Electrode. . . 

... .... .. 2.25 

Victor Cautery Electrode.. 

.. ...... 2.25 

Victor Cautery Electrode _ 

_ 2.25 
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VICTOR ELECTRIC 
■ f CENTRIFUGES 

Built to Serve 


Physicians in Private Practice 
Bacteriologists 
Hospital Laboratories 
Industrial Laboratories 




r 



Each Unit backed by 
a reputation of twenty 
years’ faithful perfor¬ 
mance and serviced 
by a world-wide 
organisation 
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Victor No. 2 Centrifuge Equipment 



For 110 volts, 60 cycle, A. C. or D. C. Add S3.00 for 220 volt units. The 
following combination prices include a No. 2 Centrifuge with equipment 
described. See listing of Heads for rotating diameter at tip. 


COMBINATION “A” 

2 Tube, 15 C. C. Head, with 2 
graduated glass tubes, 2 aluminum 
tubes and trunnion rings—less dome. 

2200 R. P. M — D. C. 

1800 R. P. At—A. C. 

Price, Complete, $84.05 

COMBINATION “B" 

Like “A”, except with dome. 

3300 R. P. M.—D. C. 

2800 R. P. M.—A. C. 

Price, Complete. $96.05 

COMBINATION “C” 

4 Tube, 15 C. C. Head, with 4 
graduated glass tubes, 4 aluminum 
tubes and trunnion rings — less dome. 

2200 R. P. At—D. C. 

1660 R. P. At.—A. C. 

Price, Complete. $89.85 


COMBINATION “D” 

Like "C”, except with dome. 

3300 R. P. At.—D. C. 

2500 R. P. At.—A. C. 

Price. Complete, $101.85 

COMBINATION “E” 

2 Tube, 50 C. C. Head, with 2 
bronze tubes and trunnion rings— 
less dome. 

1800 R. P. At — D. C. 

1100 R. P. M.—A. C. 

Cannot he used with dome 
Price, Complete, $89.65 

COMBINATION “F" 

2 Tube, 50 C. C. Head, with 2 
trunnion rings and cup for Babcock 
milk tubes — less dome. 

1800 R. P. AC — D. C. 

1100 R. P. At.—A. C. 

Cannot he used with dome 
Price. Complete. $89.75 


to 4 


to i 
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Victor No. 2 Centrifuge 

For the average laboratory this unit will be found both efficient and sufficient. 
Common urine analysis, miscellaneous chemical analyses and even Wassermann 
preparations may be handled with the No. 2 Centrifuge. 

It is of rugged construction and will operate a 2 or 4 tube, 15 c. c. head or a 
2 tube, 50 c. c. head. For larger capacities the No. 5 Centrifuge is recom¬ 
mended. 

A controlling rheostat for changing the speed of the Centrifuge is readily 
accessible since it is mounted in the base. 

DIMENSIONS: Weight. 22 / 2 pounds; height over all, 15 inches; diameter 
over all, 10 inches; height over all, with dome in place, 20 inches; diameter 
over all, with dome in position, 15^ inches. 

For lists of essential accessories, such as metal tubes, glassware, etc., to make 
up a working outfit, see below, also pages 100, 106 and 107. 

Cat. No. J5565 Victor No. 2 Centrifuge, arranged for either 110 volt direct or 
60 cycle alternating currents, complete with three point controlling 
rheostat and attachment cord and plug, but not including revolv¬ 
ing head, metal tubes, glassware or protective dome .$75.00 

Cat. No. J5566 Victor No. 2 Centrifuge, arranged for either 220 volt direct or 60 

cycle alternating currents, complete as listed above 78.00 

Cat. No. J5567 Protective Dome (detachable) for Victor No. 2 Centrifuge, extra 12.00 




Cat. No. J5587 2-Tube, 15 c. c. Head for No. 2 Centrifuge, including J5580 trunnion 

rings only ___S7.25 

2 Tube, 15 c. c. Head shown with J5580 trunnion rings (permanently attached) 
and 15 c. c. aluminum tubes, J5577. Rotating diameter at tip of tube, 33*/2 c. m. 

Cat. No. J5592 4-Tube, 15 c. c. Head for No. 2 Centrifuge, including J5580 

attached trunnion rings only ___ __ $11.25 

4 Tube, 15 c. c. Head shown with J5580 trunnion rings (permanently attached) 
and 15 c. c. aluminum tubes, J5577. Rotating diameter at tip of tube, 33 ^2 c - m - 

Cat. No. J5590 2-Tube. 50 c. c. Head for No. 2 Centrifuge, without trunnion rings 

or metal tubes __ J$10.25 

2 Tube, 50 c. c. Head shown with J5579 trunnion rings and 50 c. c. bronze 
tubes, J5574. The Babcock trunnion cups are interchangeable with these 
trunnion rings. When “50 to 15” reducing bushings are used with the 50 c. c. 
bronze tubes the range of service is further increased. Rotating diameter at 
tip of tube: 50 c. c. tube, 41 c. m.; trunnion cup, 39 c. m. 

NOTE—Head J5590 cannot be used with Protective Dome J5567 
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For 110 volts, 60 cycle, A. C. or D. C. Add $3.00 for 220 volt units. The 
following combination prices include a No. 5 Centrifuge with equipment as 
described. All No. 5 units are equipped with dome. See listing of heads for 
rotating diameter at tip of tube. 


COMBINATION “AA” 

2 Tube, 15 C. C. Head, with 2 
graduated glass tubes, 2 bronze 
tubes and trunnion rings. 

4300 R. P. M.—D. C. 

4100 R. P. M.—A. C. 

Price, Complete, $190.25 

COA\BINATION “BB" 
Similar to “AA”, except 4 tube setup. 

4000 R. P. M.—D. C. 

3700 R. P. M.—A. C. 

Price, Complete, $199.75 

COMBINATION "CC” 

Similar to “AA”, except 8 tube setup. 

3600 R. P. M.—D. C. 

3400 R. P. M.—A. C. 

Price, Complete, $209.50 


COMBINATION "L)D” 

2 Tube, 50 C. C. Head, with 2 
bronze tubes and trunnion rings. 

3600 R. P. M.—D. C. 

3400 R. P. M.—A. C. 

Price, Complete. $194.65 

COMBINATION “EE” 
Similar to “DO”, except 4 tube setup. 

3600 R. P. M.—D. C. 

3400 R. P. M — A. C. 

Price, Complete, $200.80 

COMBINATION “FF” 
Similar to "DD”, except 8 tube setup. 

3400 R. P. M.—D. C. 

3100 R. P. M.—A. C. 

Price, Complete. $213.60 


I 
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COMBINATION “GO” 

For liahcock Test Bottles 
2 Tube, 50 C. C. Tube Head with 
trunnion cups and rings for Babcock 
bottles. 

2000 R. P. M. — D. C. 

2000 R. P. M.—A. C. 

Price, Complete, S194.75 

CO/M BINATION “HH” 
Similar to “GG", except 4 tube setup. 

2000 R. P. M.—D. C. 

2000 R. P. M.— A. C. 

Price, Complete, $201.00 

COMBINATION “11" 

For Babcock Test Bottles 
Similar to “GG", except 8 tube setup. 

2000 R. P. M.—D. C. 

2000 R. P. M.—A. C. 

Price, Complete, $214.00 

COMBINATION “JJ" 

4 Tube Combination Head, 2 15 c. c. 
and 2 50 c. c. bronze tubes and 
trunnion rings, 2 15 c. c. graduated 
glass tubes. 

3700^ R. P. M.—D. C. 

3600 R. P. M — A. C. 

Price, Complete, $198.40 


COMBINATION “KK” 

Similar to “JJ", except 8 tube combi¬ 
nation setup. 

3500 R. P. M.—D. C. 

3300 R. P. M .— A. C. 

Price, Complete, $211.80 

COMBINATION "LL” 

Part of Head with Babcock Cups 

4 Tube Combination Head, 2 15 c. c. 
bronze tubes and trunnion rings, 2 
15 c. c. graduated glass tubes and 2 
Babcock trunnion cups and rings for 
Babcock bottles. 

2000 R. P. M.—D. C. 

2000 R. P. M.—A. C. 

Price, Complete, $198.50 

COMBINATION “MM" 

Part of Head with Babcock Cups 
Similar to “JJ”, except 8 tube combi¬ 
nation setup. 

2000 R. P. M.—D. C. 

2000 R. P. M.—A. C. 

Price, Complete, $212.00 


Victor No. 5 Centrifuge 

This unit should lie selected by laboratories handling very finely divided 
material and for institutions where speed is important. The Centrifugal force 
made available to the laboratory worker through the development of this 
machine gives him a means for speeding up his work and making separations 
that otherwise would be impossible. 

The heavy construction gives a powerful machine that will function perfectly 
under the most severe loads ordinarily encountered. 

The protective dome is an integral part of the Centrifuge and the motor is 
entirely shut off from the Centrifuge chamber, thereby minimizing danger of 
possible combustion if highly inflammable solutions are used. 

Large and accessible oil wells are provided and all heads are individually 
balanced which means quiet and consistent service for many years. 

The "No. 5” is equipped with speed control so that the unit can be operated 
at any of the speeds ordinarily used. 

DIMENSIONS: Height over all, with cover closed, \8 l / 2 inches; height over all, 
with cover open, 29'/ 2 inches; diameter over all, 18J4 inches; weight, 105 
pounds. 

For lists of essential accessories, such as metal tubes, glassware, etc., to make 
up a working outfit, see pages 102 to 107, inclusive. 

Cat. No. J5570 Victor No. 5 Centrifuge, arranged for cither 110 volt direct or 
alternating currents, equipped with five point speed control and 
attachment cord and plug, but not including revolving head, 

trunnion rings, metal tubes or glassware _- ___ $180.00 

Cat. No. J557I Victor No. 5 Centrifuge, arranged for either 220 volt direct or 

alternating currents, otherwise as listed above . ... 183.00 
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CENTRIFUGES 



JS5S9 



JSS9S 



JS594 




JS59I 


Cat. No. J5589 2-Tube, 15 c. c. Head for Victor No. 5 Centrifuge, including per¬ 
manently attached trunnion rings only _____ $7.75 

2 Tube, 15 c. c. Head shown with J5578 trunnion rings (permanently attached) 
and 15 c. c. bronze tubes, J5573. Rotating diameter at tip of tube, 30 c. m. 

Cat. No. J5594 4-Tube, 15 c. c. Head for Victor No. 5 Centrifuge, including per¬ 
manently attached trunnion rings only _ $14.75 

4 Tube, 15 c. c. Head shown with J5578 trunnion rings (permanently attached) 
and 15 c. c. bronze tubes, J5573. Rotating diameter at tip of tube, 39 c. m. 

Cat. No. J5598 8-Tube. 15 c. c. Head for Victor No. 5 Centrifuge, including per¬ 
manently attached trunnion rings only ___ S 19.50 

8 Tube, 15 c. c. Head shown with J5578 trunnion rings (permanently attached) 
and 15 c. c. bronze tubes, J5573. Rotating diameter at tip of tube, 39 c. m. 

Cat. No. J559 I 2-Tube, 50 c. c. Head only, for Victor No. 5 Centrifuge .810.25 

2 Tube, 50 c. c. Head shown with J5579 trunnion rings and 50 c. c. bronze 

tubes, J5574. The Babcock trunnion cups are interchangeable with these 
trunnion rings. Rotating diameter at tip of tube: 50 c. c. tube, 41 c. m.: 
trunnion cup, 39 c. m. 

Cat. No. J5596 4-Tube, 50 c. c. Head only, for Victor No. 5 Centrifuge — $12.00 

4 Tube, 50 c. c. Head shown with two J5579 trunnion rings and two 50 c. c. 

bronze tubes, J5574; also two Babcock trunnion cups, J5575. Thus it will be 
seen that this head can be used as a combination, if desired. Furthermore, if 
the “50 to 15” reducing bushings (J5584) are used with the 50 c. c. bronze 
tubes a still wider range is effected, in that the 15 c. c. glass tubes can then be 
used in the 50 c. c. bronze tubes. Same diameters as for J559I head. 
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CENTRIFUGES 
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75599 




7560 ’ 




Car. No. J5599 8-Tube, 50 c. c. Head only, for Victor No. 5 Centrifuge _ $16.00 

8 Tube, 50 c. c. Head shown with eight Babcock trunnion cups, J 5575. The 
same combinations suggest themselves with this head, as mentioned in con¬ 
nection with the 4-Tube, 50 c. c. Head just described, bearing in mind that in 
each instance the carrying capacity is doubled. The same figures on spread 
apply. Same diameters as for J5591 head. 

Cat. No. J560 I 4-Tube Combination. 15 c. c. and 50 c. c. Head for Victor No. 5 
Centrifuge, including only two 15 c. c. trunnion rings (permanently 
attached ( ___ S11.50 

4 Tube Combination, 15 c. c. and 50 c. c. Head shown with two J5578 trunnion 
rings (permanently attached) and two 15 c. c. bronze tubes, J5573; also two 
J5579 trunnion rings and two 50 c. c. bronze tubes, J5574. Babcock trunnion 
cups can be used in place of the two 50 c. c. bronze tubes, if desired. Again, 
if it is desired to centrifugate with four 15 c. c. glass tubes, two "50 to 15" 
reducing bushings can be inserted in the two 50 c. c. bronze tubes in order to 
accommodate the glass tubes of 15 c. c. capacity. Rotating diameter at tip of 
tube: 50 c. c. tube, 41 c. in.; trunnion cup, 39 c. m.; 15 c. c. tube, 39 ] / 2 c. m. 

Cat. No. J5602 8-Tube Combination, 15 c. c. and 50 c. c. Head for Victor No. 5 
Centrifuge, including only four 15 c. c. trunnion rings (permanently 
attached) .. .. . . . $18.00 

8 Tube Combination, 15 c. c. and 50 c. c. Head shown with four permanently 
attached 15 c. c. trunnion rings, J5578 and four 15 c. c. bronze tubes, J5573, 
also four J5579 trunnion rings and four 50 c. c. bronze tubes, J5574. Addi¬ 
tional combinations suggest themselves with this head as mentioned with the 
above 4-Tube Combination Head. Same diameters as for J5601 head. 
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CENTRIFUGES 
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Pertinent Accessories for Revolving Heads 




Diagram A — Shows 15 c. c. Aluminum Tube, J5577, with 15 c. c. plain glass 
tube, J5610, partially inserted. This aluminum tube will accommodate all 15 
c. c. glassware excepting Hopkins Vaccine Tube and the round bottom tube, 
J5607. The aluminum tube is for use with No. 2 Centrifuge only. 

Diagram B — Shows 15 c. c. Bronze Tube, J5573, with 15 c. c. plain round bot¬ 
tom glass tube, J5607, and rubber cushion, J5582, which is included in the 
price of the bronze tube. This bronze tube will accommodate all 15 c. c. 
glassware. 

Diagram C — Shows 50 c. c. Bronze Tube, J5574, and trunnion ring, J5579, 
with 50 c. c. plain glass tube and rubber cushion, J5585, which is included 
in the price of the bronze tube. 

Diagram D —Shows how the "50 to 15" Reducing Bushing, J5584, is adapted 
to the 50 c. c. bronze tube in order that the latter may be used also for 15 c. c. 
glassware. 

Diagram E — Shows the Babcock Trunnion Cup, J5575, Rubber Cushion, 
J5586 (included in price of trunnion cup) and 30% Babcock Cream Test 
Bottle. 

Figs. F. G. If . — Show the 50 c. c. Trunnion Ring, J5579, Babcock Trunnion 
Cup, J5575, and Rubber Cushion, J5585, respectively. 


Cat. No. J5577 15 c. c. Aluminum Tube, for use only on No. 2 Centrifuge .. S0.35 

Cat. No. J5573 15 c. c. Bronze Tube and J5582 Cushion __ .70 

Cat. No. J5574 50 c. c. Bronze Tube and J5585 Cushion ___... - _ .90 

Cat. No. J5575 Babcock Trunnion Cup and J5586 Cushion . 2.25 

Cat. No. J5584 "50 to 15” Reducing Bushing .85 

Cat. No. J5579 Trunnion Ring for 50 c. c. Bronze Tubes _ 1.30 

Cat. No. J5578* Trunnion Ring for 15 c. c. Metal Tubes on Heads for No. 5 Cen¬ 
trifuge only _ .50 

Cat. No. J5580* Trunnion Ring for 15 c. c. Metal Tubes on Heads for No. 2 Cen¬ 
trifuge only _ .50 

Cat. No. J5582 Extra Rubber Cushions for No. J5573—Bronze Tube, 15 c. c. 1.10 

Cat. No. J5585 Extra Rubber Cushions for No. J5574 Bronze Tube, 50 c. c. 1.90 

Cat. No. J5586 Extra Rubber Cushions for Babcock Trunnion Cup . 1.90 


*Thc 15 c. c. trunnion rings arc always included in the price of "15 c. c." and "combina¬ 
tion" heads, and are listed separately only for convenience in ordering extra parts. 
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CENTRIFUGES 



(Centrifuge Glassware 




Cat. No. J5607 Plain Glass Tul>e, 15 c. c. round bottom, each 50.10 

Cat. No. J5608 Plain Glass Tube, 15 c. c. round bottom, dozen lots ... .... . 1.20 

Cat. No. J5609 Plain Glass Tube, 15 c. c. round bottom, % gross lots .. 4.50 

Cat. No. J5610 Plain Glass Tube, 15 c. c. conical bottom, used only with J5577 

Aluminum Tube, each _ .20 

Cat. No. J56I1 Plain Glass Tube, 15 c. c. conical bottom, used only with J5577 

Aluminum Tube, dozen lots _ _ 2.05 

Cat. No. J56I2 Plain Glass Tube, 15 c. c. conical bottom, used only with J5577 

Aluminum Tube, V 2 gross lots 9.90 

Cat. No. J5613 Graduated Glass Tube, 15 c. c. with conical bottom, each .55 


Cat. No. J56I4 Graduated Glass Tube, 15 c. c. with conical bottom, V 2 dozen lots 2.65 
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CLARITOR 


-«>• 




Glaritor 


The CLARITOR absorbs 
all offensive odors as 
quickly as they arise, right 
at the source. It is really 
indispensable in the handl¬ 
ing of such cases as 
gangrene, cancer, burns, 
colostomy, urological dis¬ 
eases, etc., and also in con¬ 
nection with the bed pan and 
also in colon lavage cases. 

The CLARITOR is used in 
hospital wards, private 
rooms, or home of patient 
afflicted with diseases that 
produce offensive odors. 




The CLARITOR is easy to use. It is simply hooked on to the frame of the 
bed—the rubber tube is placed under the bed clothes and the electric cord 
attached to any convenient outlet. Instantly a stream of odor-laden air is 
gently drawn into the tube by an electric motor fan and passed through a 

charcoal filter, which clarifies it and releases 
clean, odorless air into the room. 

The CLARITOR is a portable, light weight, 
self-contained unit. It is built for years of 
uninterrupted service. There is nothing to 
adjust or replace. It can be used for 24 
hours a day at one bedside or moved from 
room to room as required. 

Claritors are supplied at the regular 
price for 110 volt A. C., fiO cycle and 110 
volt D. C. Prices on other voltages, etc., 
quoted on request. 

Size — height, 12"; diameter, 5 / 2 "; weight, 
12 lbs. Shipping weight, 21 lbs. 


Cat No. 16262 Claritor, for 110 volts, 50 

or 60 cycle ____ _$35.00 

Cat. No. 16265 Claritor, for 110 volts 

D. C ___ 35.00 


< 


I 
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CLINICAL PHOTOGRAPHY 



-<>•• 

Victor-Agfa Color Photography 







With Victor-Agfa color plates one can make photographs in natural colors bv a process 
quite as simple as that of amateur photography. Any one of these polychromatic plates 
will reproduce every color in the subject with perfect accuracy. 

The Ansco camera recommended for this work, is the usual 5x7 rear vision type equipped 
with a F-4.5 lens. The same as used for making ordinary black and white negatives. 

Photographic reductions of radiographs are made with this camera for the purpose of 
copying negatives either to reduce the forma or to transfer front nitrate film to acetate. 


Complete list of equipment nnd accessories for Natural Color Fhototraphy: 

Cat. No. A3948 I Victor-Ansco Camera, including F-4.5 Wollensak Lens. 

Tripod and Plate Holder _ 

Cat. No .\.<2!0 Developing Tray, 5”x7” (3 required) ea. 

Cat. No. A3949 I Luminum Dark Room and Viewing Light (with filter for 

color plate work) ____ 

Ansco Timer (fract. sec.) 


Cat. No. A3950 I 
Cat. No. A3951 
Cat. No. A3952 
Cat. No. A3953 I 
Cat. No. A3954 I 
Cat. No. A3955 
Cat. No. A3956 I 


Cat. No. A3957 


Victor-Agfa Color Plates. 3ty"x4" (box of 4) - _— 

Victor-Agfa Developing Set (chemicals for color plates) 

Bottle Victor-Agfa Reducer (for color plates) 

Rottle Victor-Agfa Intensifier (for color plates) 

Victor Floodlight with bulb for 115 volts (2 required) 
Projector. Model B Balopticon with 500-Watt, 115 volt Mazda 
lamp, with ground and polished glass reflector; 15 feet of 
extension cord with connecting plug and switch; double slide 
carrier; metal carrying case; and I* 8 ” diameter, fi" focus 
lens in spiral focusing mount 


SI 48.50 
1.10 

22.30 

5.00 

1.44 

1.75 

.70 

.60 

21.50 


-4.5 Wollensak Lens 


57.00 

58.50 
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ELECTROCARDIOGRAPH SUPPLIES 


Victor Cardiofilm 

Victor Cardiofilm tells the story of the heart’s condi¬ 
tion in clear cut detail. It has an emulsion best suited 
for Victor Electrocardiograph cameras. Applied on 
a base of singular transparency, free from color 
tinge. 

Cat. No. A3804 Victor Nitrate Cardiofilm. ) Prices on 
Cat. No. A3925 Victor Non-Flam Cardiofilm. (Application 


Gardiomounts 

These mounts are made of two thicknesses 
of cardboard. The upper card has indexed 
slots mounted over abscissa rulings, printed 
in red on the undercard. The cardiogram is 
slipped between the cards for examination, 
diagnosis and filing. 

Letterhead Size (8x 11) 

Cat. No. A3KI2 Victor Cardiomounts, 

per 100 _ Si o.i to 

500 _ _ 45.00 

1000 _85.00 


Cardioprinter 

With this printing frame you can repro¬ 
duce on bromide paper duplicates 

of electrocardiograms superimposed on 
abscissa and ordinate rulings. 

Cat. No. A3804 Victor Cardioprinter 57.50 





V < 


Electrocardiography — Books 


Cat. No. J624I 

Cat. No. 16245 
Cat. No. J6246 

Cat. No. 16248 


Willius Clinical Electrocardiograms; their Interpretation and 

Significance__ .88.00 

Typical records of cardiac disorders and transitional changes. 
Interpretation discussed. No technic given on subject. 

Winners - -Principles and Practice of Electrocardiography . 7.50 

Pardee Clinical Aspect of the Electrocardiogram _ 5.50 

Good general reference. Interpretation and machine operation. 
Parsonnet and Hyman —Applied Electrocardiography 4.00 

For the education of the practitioner in the art of interpreting 
the clinical features of his case. Contains original records of 
every known irregularity explained in detail so that physician 
may use them for the interpretation of his own records. 


< 
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The 



Line 


Medical X-Ray Apparatus 

From the small outfits for Physicians' offices up to the specialized 
equipment as used in the hospital for complete diagnostic and 
deep therapy work. 

Dental 

"CDX" the 100% electrically safe dental X-ray unit of modest 
dimensions. 

Couhdgc X-Ray Tubes 
Supplies 

Films, Cassettes. Screens, Protective Materials, Dark Room 
Materials, Diagnostic Opaques, Tanks, Dental Films, Film 
Filing Cabinets, etc. 

Physical Therapy Apparatus and 
Electro-Medical Specialties 


High Frequency Apparatus 
Medical Diathermy 
Surgical Diathermy 
Ware Generators 

Sinusoidal—Galvanic 
Muscle Training Apparatus 
Vibratory Massage Apparatus 
Treatment Tables 
"Giant" Eye Magnet 
Cautery Units 
Supplies 


Ultramolet Quartz Lamps 
Air-Cooled Water-Cooled 
Radiant Heat Lamps 
Incandescent 
Infra-red 

Hydrotherapy Equipment 
Electric Heat Pads 
Bakers 

Infant Incubators 
Transilluminators 
Electric Centrifuges 


A complete line of physical therapeutic supplies, including 
Diathermy, Galvanic and Sinusoidal Electrodes, Quart: Appli¬ 
cators for Ultraviolet Therapy, etc. 

Electrocardiograph 

The Victor instrument amplifies the body current by a method 
similar to radio amplification, thereby combining compactness 
and sturdiness in design with an exceptionally high degree of 
sensitiveness. 
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* ! - * T-- Jil l- Of coins*-:, nil publish- 

;r 3n r ! 1 r- 1 .in; received p-rsvise- 

r y ,-.ro i and e-ornpen sating one?. 

■ J ■ rl 4 »; - 'jin -'if [ 1 *- culprit. 

' . •! rnalN-r* pvniorjal y but little. 

*~ TjI JU'i taEumajr su-iffi- us sboat 

" ** Wr i ■ ■.' o3n li'l IU..:> ' ''.v; ■- r: 

yfrTmtr/rfin itj r-rb ijfs ji'aijj'it yj.-ri you fjruj 
thvm itoiil }f thuiq id any bluiiSt 

i - t .it it it in con -*fj*pjrn|ty, 


Ur, B-uk iMUtca tfie brnrE, im 

hevei '.i.Lilt tie **y-. and write-* wliat h* 
rtujtk's I!b ieen cnibusia>t ia,-.j * ImiUt 
er Hr Ilan* wriitirn i wJaet v«t, upon the 
suici -luiir cdoietei -.pT-.-jiiJ ita LCi.rr-.ji;l 
tc4Ch10,|{il llian jti, Jij. 1.vr .’lOEflfi tr 

abao-nY His boi>k upon '•Fri'rtntcn” i* 
classic and iu thn hrit «;n,.rt of the kind 
tiy any sTinjutm. A doctor -:iri uei hope 
ro he fiiTiiliar with the modern practice 
: s-iil:itt|j. fractures with.- this Look tar 
i. :*.-r«ni;r-. fie llj ijs wrium score!, ai 
Jr::. I vs OU =. JT_. *.. | - ■ • dur Vr-kh tie 

x*rays as tha nurgicili. " v f!" set lot Ac 
rural* dia^ao'ses. Itifi llacter- id him 
in paftientat, t. f--; ^.re-iL deunAin t l 
rtie dr.lenccs, to s«;*. :hai lie has i.j-ac 
more to arrive at a dorr-, t method oi 
s'ifi'ical Ita.^nosi’; rhaji any living tnab. 
Of eoursei Jrom the n:si is .u.,- In ha • :i| 
v. 1 y9 been a e|osr* re .i 3 e r of I • ■ ■. ■-. 

X-K'iv urtiK.tL TL-.c ntiny e-ijrejj'U■ -is 
.'j-rofft and i-fie.iii- v mhtakes mad< iy 
rnecL tha! have ^roivn sirens .n other lLc- 
p*iftmerits is ■! ■ to I^-r^- of propei 1 r u- 
.nL| and lJj* .miticc of its ptccepts. I 
Heck has evaded these mi stakes is 
counsel ttt the meet tags ol the Koeaigen 
If a*, bocl^ty w-.J Ins uwst valaable. 

The newly e Lee red president "i (!.*■ 
SOU i:'i l is l.'UV Ol 11|» must tfLtljUSj.lSttiC 

workers. Dr. CrJX-dwoo4 '-Ut short his 
E^nrofiean trip to I, : present at lbs* i . .. 
meeting. When its hut to yivB cx 
pr ...in concur -iug the tru&trticnl ■ 

M > . M« ! • ii toy, l>. : i ■ - .v ■; 11 ijT r r- pm :■ r- 
E»e i n--r ii u 13f. [ilir-.l "Sue ill I! ■;.-■■*. to r*. 
m the CUSO+ I um Hoi m tint gossip 
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hu 4 Hili -.i f-j . iJistfu-^son c/ pjtpci> ul 

w *y* rl'.i»eat aftentfoo, Mu m 

icfwiary, rlijfdi>Ciid,, amt Jfjp.-j and wao 
iKi' t«i -v| iiiiiti nai tor president ||«i need 

ijfil, im.f ii.ii nopr n*r j»ri ■ sn.irv <u write 
1 IJ* 4 r*. rv* rj, iLay «n !hv year, n»-itherm . I 

,r ' r ' l?i 'I r<i isioiii^jf '-^jr, j 4 

.uiiTsfoti jry at a li-. .i isr J ' - 

f.O.UH Civ EJj f |t". ; J ot | W| j,,. 

J * inrtf you *..i appreciate cl.. 

. . ■ ■' "Ernirati'^ri .v„ r | ( - pf .. a , , tn .|, 

"* r,1B Pr«tB 5 >n>fl in thill CP untry, m rectFrh 
r I lieJisiL., i ,, ... t |... 

L : rf,a "’-- tf£ of msnkinn in n 

,'*** rilin ™ 11 won:J<r why ih M 
, d ,0 heg for admission im„ tkt hearts 
, * pfO^Joa what ignis thn-.,: nror- 

'sb he- And among tlte bmyo«rr „ J[U , 
'Mil htliJae .j. r> ■ rore^rotiEd [Ji,' . " 

.^ ' !l - w * referral to 

reprint, -I ,* vWr Error 

;n : rT Jad <alKl b « «***». =,, 

8:1 WittogHiths Had Jfaditfgraphs 
P-dof .W, s l: ,,„ irijJ t0 ^ 

7 £?**«•* TWdoctor r , (JjiDdH 

fc^for- V'^r ' V3V,,Wt<I Ir ' c ** m ° 

' ; 'he tierman \iedrcaj So c j cll 

Old H V f ch . ' ' •' '• : r -' c -- 

. “ Ch ■ «a4c- Ffi \ tw Y or L, 

•*>•• "Mwi* iv-1: 

mr.afrcitfj. , .. . . 5 J - v 

IK "p*™* 

-ly . We 6 i... rn N<;w %*; JJJJ 

**> r^rlT ,aN - rnHjj5 « ui 

on Ihe , * /rj,mw; V 

- i-.h ,r, u -i. , 1 ‘ r "’ JIV ljnt “f ir ' 

• . . S, 

5 .■ - 

««•> taSJ 


Recovered Case of Lup u $ 

Tiie o.irotCo hemrith a ^ 

tJ'.-'. f.i ,i pad, 1 .1 iftirf eurfrj 

L «P“ fa y the n-rayv J he ycwig ■.*$. 

V aV| a Iri-ic-My of i-j. ignaot. in moti. , 
and ffmnd.iHALcr. Th<; iisrai* i- E 
bonu of !- uHMUho^ origin an d ( p T ,^ i' 
rapid fy Wtef mbs, iooer rjmthua of fe Ml| 
nyas ami fr Jn j,: :<r»4)Ly . . - t i,..,^ 

Kits bird been (rejro«j with 
which lier.uiled tin:' parii and l-'fe \= 
i- toe and prumineot blood vesuri*. 
Thodiwamt rapidly rccatriMi ^ q ,_r ^ , 



^ »:*> «-~r 

.....M h„ „„ acco „ nt n( . 

Sn | Rt '-i, .,n.«iaM. 

F( '| ! ^ C , ^ ^ith a Earste 

wasempjoyed.. STL j ,, 

7' 3W4V ' ^ux-,s ht 

," 7 >' RE 'ntoW-dur^tiow, • 

; d,i;5 fro,)] tb6 ite 

,.T : V"' Z ' 1 '- 1 ' -rb^Oo-s 

d , 'J ! * Wbrn, J‘ifiii m- 

t-rdy co,Hi*Un the .oib day and n,v,o 

* ' Jrt " 1?>r ^ ncrrf - wobiuJ f,rah,| on 

. mU I he pvbnj nrill 

;'^.d •' -hi and UE ,.,.| WJt .., rJ , 

*v r ,i*uro> ivb,n 

it'"’ - ^ >.. 

,k ‘ u " V" if -fror. h. »ruic 'I 
1 r'u r i nd v w i . 1 l a, 

J fn VAiin aild •,. jf . 


no 

the 

i'«J 

: 

Dr 

It 

ed 

j ’JC» 
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rlii. 

so. 
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tr>: >j Jici'i nu ot»n c*u lull thal I i vnr 
Ii-li.iI h dan-a-ic. Mi bin 1th wrui neivr 

tN'tlM ih-ia row ' In UTi*rir3ft tlm 
nti JiK'fll in if c. in»li-lncit»il!», rm iluuliUli 
iva* Tint fill mm nn r , taLco t ! 

I lit fr;nii .h, W/ ill) | l.i t i,' 1 1 cl-, t Nil 

('■ . riiTi- w..n in.i.Ji' whoa :i • 'jUtKMil S■! 
(JJIII. l>r Will M • MI l>"i| i .i , 

kl-i -,1 (hr gintd ir r.M the Si I utils ' lixi', 

l H .i:-irii,ii'/j for truucnuifnt. 

Didgnoe s of Reniril CalcuSi, 

A | ipi r .ifHJti tIiis mil ect wa»[<ml by 
' r J>, ('arp-IMi I, 'Hfoti: Hil} Suit 
i i • i oca '•[ • -1* il M'ty nod is print 
ifi'! mi fid! i !lii S. i.inmkwf Fasut 1 *>t 

• f.w tiitjrttt-mi/ irW (tjuteni- 

ri It i- warm nj-T'-linig, Df. C-orpon- 
!*.-i bu -1 not iind Hindi rxpt-tii’siEC with 
hi! i ,r, in li' -iG L‘.a.n , acid (tiinddy 
■ se>, but cmirJ u>l> i Fun '-‘I'lm 

,il. " -n h ■ n.is-l illrin : yirirt ion nL 
Li.-r: btfly Cii * ■ jL. vj,. y-I kdkvt 1 tli.it 
.nu<=r ■ i:ii k r UirLE Lit! .Jiiu id the 
£Ai;i’. iis -.".I "’.on::s '.'l ■ ,iiifirriii nk 'In ds- 

tl r . El■ ■ L - :i .1 !L._L , 

rhii; ill n i ir- 1 -i r |. LTiiiu to lac my, 
lirhosf work wrtli il IliiH tpccrl Jibmltd, in- 

variably iponis ml!;, ol its linn it, 

i! -.11 rna>:. n. • . ' iiy!b| ly .J«r 

-riiiuJ l.:ji Lht. author or ait article only 
tp-rosecs his ptfstail • -n't:mi nt, then 

infrision ;m.l f.iim opinions would 

- i i'.mel 1 't. Cilf pilntc l wtiles •'] 
or MtLti Lliii will be mu* 
ol the cstab: shed means ol nonijrmiiisr 
H e 1 1 OV* U s £ S (act il tht* btttL 
- ■ writ!■-n >:il i•, i r: i hi./h 1 1 * riilLd thtVi 
be m. si;.- <:ly jn.iS liphudsiic. F-ut it wa.5 
read iief-»fe thn viei tty in April, sax - 
r*. i.ir m i s-'., aiter sl»*- ln^i * 4r l Ji«- 

Ueve/ fftfc estabiisiiQi 1 ] beryontt contru- 
' r I •■-if-il.t I hr cmLsKftd wot M. 

lisjMy »crt«iiint-».ul wilK tlm fwrts, ltaa f 

* i* sevr-ai yettra, ijtio*tioti ird th.ii tlte 
’*■»,. *. hi i ■ f -. i -..i: ishor.S meatljH o/ t;oH- 

• . .lijt^aosiB- ' eif (tfitir r UiH 

r .*yo 


RoertigeTi Rays In Mi 1 nary 

Sur-gery. 

ririn i|c ilit III tie i-o a papei itu) by 
I)r- J 31 n * I H iJ wafd*. or fcli rmiuii 4 il.. 
l.nijUnd, i.r.loFc lilt Uriimh Mr-h.al 
An aoci*lion.. At . t 'r. Ed. 

Waf-1:. tiii i.'uon ,ri Soiilb .-Mrjr.t iin Swr 
goon KiiKocrepbcr in ibm luipcrulVr'u 
tflanry |](it,|»iu . ibmkirtbout '.lit ■ uiirc 
Kimr Ii -m . ort'l xy'llct'ocnr t bi • iaVN iilr 
iistni r tij. I 1 : .viuSt name in , 

11 ■ I no. >inm- ni fifr to hurmonite tlrr sitr- 
i]ir.al c'lin'ios willi hirh it i! r • - c:iyn turi 
my otlicf nan M-iynon in ISnijlajol. IL 
inlercsEioe io aot= ih«r. tbongli no 
mill I, .e-iy- writtim eon- ’Tr uL'l hi*, iti.-1 i 

iw. bieytilE !nr «Li irsi«i? itat ac>:oumli 
tor-N To: ttronoimctiB it .t conipcflu IniSnrf- 

I if EOlyS: "Ihr- K:i'!ii^ tCK-l. J r i-at oi- 
tir. it iii ti b prmxvdiiiijih, mi I !ul L'io‘m 
hayt .i turn, I ".it Eli-y ikoon ^ayc ifi Aft I 
I--I-.I .ill liirth.-r - rr-Nt m thr •.|i|-.:i 
w hic.5 1 1 I 1 SiO hflev •' rt.l l|. I r ■■-■ 

on LwshiLation id bayiat; i ! it t)ir hi ' i-- 
irimujjtnjp'nt is .i .m.i it' r ‘ ■ 

ii inliim I had •.■. .< cari 1 uD , .!•••. «n«d i- 
.1 ;tiOnimie-r l ir ipl i.<;>:l - oi.l -I- no-. 

, It .tppJaiul Hit i I'-u-ti-:. i ■ iiiLrr- 

mplnr n|iiivi' all otli'i dtsigns- III 

lor, in i'nr m r nm • :ii • •■. y : ' n -1 

I - .11, VI V.i.,': nul l ! .i- very ■ rh I-.---■ 

l.j tbt Aim-.ru:.-,-. writHTs un tlu "in- 

jccLtracieB ol tlmt ht.ivl It is iln- 
• I Tol. -'I. I koc-iitgco’s I iecovOtIhlS 
|jI jci?lI in tin- liMtiii:! of ir.ilitjify aiirpvoi'i • 
.ju 'i11;r_-j,r:t:' mill. -*l duunoiinff ^ 

iDt; : tlima?A' vallLHi." 

\rn •: 1 '■ intorcfitm|5 «'.ao-tl:s tiled Hn 

oi’di’. A U Frijlp ifi r XCitpli :tal. 
\ Mmisrr bullet w.i-i lot'Airrl in 11| •• 
n i cnlinrin, .« lanain^-toniy pi'r 

form I ruid ii buLit-r rem ■■ ■-•■J w-il L J Jt 
pri -.-m v il Li- --1■■ ■-1— ! hi iilmiMin.ii 
111. piULOiii an:, poiryly&i:'! ' rl bulh, lrgn 
,i;.. rin-' rnr.iid ovci Idu'lder mid 

in i rmii 1 hi- retsiot' i i'd lull-1 ini' v-i 
iltd, Min nynlptutnn. "1 Bill prLcni.rd to 

. i,y, | ir hdw 'i ■ wrilt.-i, 'tli'A tl 11 
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r>- m tiirrr r h. pnturnt , ;iin move-a bo Hi 
V * k ^ 1 tJjc rj i jnd Iid-j a fair 

1 "■' cc«ipJ«-lc ri’coviiry," fhi 

111 ' r 1,1,1 ^ |« tl,. hoi pi l ,i 

f, “ ni K ,f <*in*.-.frnr ihe td««, where (ht 

" L ■' ,,n 2 -T lIn: p«rp....c- of 

■' >■- JI t■ ^ir wit!l 

f-ocaliffmj; tnurunirritn wore nurd in „u 
cisea. Thra is mast important Strati#*, 
an ex i-roidtotof an, American J-l ,-]kaI 

" :s '; . an wan -'i- r aid* :,j u^aoci rar, f 

1,11 i ‘|•'L-rr. : . A i-aii.- i& in |} 0 jnJ. U't 

• -TOJei i .- w ,r,j. fli yj t | ,j liV . iU ]_ 
" Ja no ‘ ls * was [1 bullet missed ,-Jier u 
’ ‘ ' ' I' " 1 ■ ! ■ ' ' n r,- ,•[?„», ;h In 

«.’ne ta*f [ think u LVL-uM bn.-- 0 Cf.u:r-,! 

l!, " ! ' IJO - l "' , ‘ ri l-'^-rcfir ,c ih.- rim- of Lb* 
opefetHa. Jn this m a »„ ws * 

! HWwlit in with 5 a.,pputaiin S wound 
tho P*t®fJa of Llae knee, and a him 
l <r - I^en uperatc.1 Iirvon for 

sh * P rLr J h ^- - uf J3D4ing a hnllct. ilir p a3 

- nrf 1 ,. |j|, r , ha c f t , Cl?4l : KmQnw ,, a 

‘■V Mi-,:. r,ya. Several m-i-JfB W*r« F.J- 
C ‘ '-H'm: btForfj anting cmild 
.< !nn-- Wbeii the wound was. ijnrte 
■ j!" i a Li.rn ,^or■..n was ma^, and as 
■ Vit .1 r wugi ! advitatiie to remove ih- 
= uj,, jadcn w.t* arraggotl bj r , 
1h - Cat dr.--.vn amlir the intnl- 

Uia K tnn r&a until the surface n , M , e fll . 
v.-.ir vi- washed, and fin signs D f cb,- 
' : i 'inj -"isiblit, he snriuMj at the 

• V- ?,.-•!:•• m ha, I b-.-t« 

made in tfcti teca&aStitH*, Liir.-ful in- 
spr,"f:'un r,: tU Jjpftc: |,,.[ r-j the i];scf>V*-ry 
j! * mitTfj!c rrr « k imnaedi*t£iy undtr 
■ Dy iT " ,rk ' l ‘ :t^or j my advice tin.- nur 

IJ--iV Et) , ,- r „,|: p wo 0 ; tWflt 

w ' 4 ' tii>; Hftsu <|| the tnii- 

ao(J [j3e ^ 

' ' »** ^riMWr-rJ, fi»d ] nottwopfes. 

,r,f ' r rr "“- !l.r , a- rrl: might 

Cb*«dor.e-.l a*,] 

' * ■' ■ "'-'0 bv:.tW ffourj-i 

** * exampN i m- 

***** 

,fr ' J,, ' ,r r 'n <fw fim o« „ 

*»• rf i# fO d tpjprjr \ 


-■5gr,-,f Jlld ..■pf -.Kinr - i, ;nirp t 

pissi:.-.i, t y of ilm ' r " 

3 desire to queu .i^in from j >r „ . 

” r,K 1 hili ^ |JO«ets of jn . r 

1 ,at ,fl5y h -'- [ y •flmtsi.rg^ona whew the 

are [rmcFieJ ior A-J^uate reaj«jii a | 0r ' 

r= tuovfnff a huLlfet in the tttnn rJ f t j , ' ' 
orndon. i have been exact I r in ibi. v ', 
jialjon 

"Mother ettnccdinvli rwfefc, a . 

*' ' :,R ' J , - v - i poiiJta io j mari j „ . 

" !,<J which «»Kkr t J» cjit- ^ j, 
rmn(1 ‘ M r H A. BaJJance. oi 

■iti'l it is v, nil ilirt Jrjnd pori^i SE i 0il ( 

i-uji ie here, ft occ irredin thet^ 

O- .1 mail Who had iu» entr - ,- ^ l) -,,.-i 

threw-quarters nf an inch in km R th. sit- 
uared half an inch to s, ,; K j !t 0E - rt|r 

middle !ine uf the biefe, on a i,-vel V..., 

the sixth Oor^l Spiae. There 4 
teniLtr sjmr j n j r; _, rjt i : 0 IJt the iniddle of 

tlvj -^"-ond riijht Costil t: artifice. An 
am in aI ion with the tf t , orescent s-Teeo 

MI -W-SeI ihc p rv-WH Cl- of u ‘hr ; • n I | he,IJ h ;t. 

This was JocaKzed with some i-Sjfticnity, 
ov.-,-!^ to tile: movemeutv oJ the ehr"-i 
Wj!: a( * d4 ^h ^ on^-and-ai-quauer 

tii-dics. As i!.- man was 

ivetl nourished, and , cr , m . JJM113l a' T 

•to Uic bargain, a djwrusL-.-yn tonir plnce 
ss tr> file, whereabouts of the mLsido, A 
re-exam i»ation with tb„ iJusf«-..- M 
S " t:i?r| rhr.t the Ijulkt rnovrd 

Ifery slightly during [he nets of inspka- 
t | ' , r- I d 5-u spina ion. and that ihemovi.- 
n1 ' :r,t3 tttijicidi-d with those of tii-:- chest 
v.o i an.! n- r v -'. ch of the '• 

Wa ' thoi.jjjht. na-! in , i (jiobaUiiity th* 
Iki harf j-«st pen.-i ri i,-tl the lung, iui-I 
rhuT i-niBaniruiitoty m< fi h.i-r h.- n ■» i 
np. i.ausj-Oif ndbi.-Mnns \| tht oi-en 
r ' Ur -dr E" :l.|-i .- ri-t;L-C:Ei . I pnrti.jlr. i|J 

I m\ r:?'-. r i vh- li. .dtrr n -.I• i;hr JiHSet-tlOfl, 
Mir prciujirf- of Mi- •' i> i JI r<4 • -id |n ■! ■ - 

" ' lr Willi i hi imK#fr r Mrij.r: thv i > 

n-f. If.-Jiv, Im*-.' r-r, th^ !uru; Nn-I'lf 111-, 
■•'i'l l I'in I ■ III ry i-r. (Ur- ludlH wilt, it 

It, i ' |J„ I■,,-;• ■( into lh-' rfirMl, 

1 ' ■ 1 'i> 1 1r i r h„i i ( Jt ,|, rincrJy h.'Jt on i' ■ 
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thl!Y 
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jtirtTat*' rjf LlbD iuntf Sul oiirM :Krf, Jar 
obvious M'-iOfiS, Sc- ™»i ''rt- Tlw* 
Omni ! " i . rlielii d ii,,-. iml ■ir-. : jr-il. 
,ii'■ I flu" ■ ..iii-piit -ji" 3 ir kin cM 50 Jfiw bed 
fu |r(i i it .'mo in iVnB found tlait the 

In: u h_. j it.iiun .i lainmnl itfl rnirJ»»l c>*n 
rt i .' Hi it Wan li't 'Ii' '. to on> ' more 
• ■ ia I ini ivomi'L wiiil rooficued, 
uni Hr. lu.illi.s Wild recudVi'd without tlir. 
• -i, ■ I ..'.ill! ,v v. -i Ml- 'Uis In. I 

ing the I uni; in positi'-vn 2a 11'»u 'vu r- 

, MU' Cit■!<*, I v-rs' muuhl doubt if thm 
Iiuf of W'hrJtMtdftfi's SirreDKcopa wtwlJ 
havr llidptlii Its 1 V 01 Mr’ I". lliK I-u I Lei, 

l|| ill !,•_!. r- mil .1 K ’ll! the lull/. W-IU *, I - 

i .4oil ;U iji. J- a short dibUnot from 
l!, liti-j. :b:ii eyt/ii uri ’vi thtSfc! eculd" 

1 i. -I I rt ftK*pt Incak would have turn 

[- : i I ■ ■■ • i M. ‘I- < . if ftp* CUl-S- 

liOil. " 

■ ■ - i bn I i n- !|| .,1 ’ ol ol tin ivnr, 

•r ■•.! n ■■ Mb - ■ i u‘ ini uL’i'i it 

. i ' I ". ■ I. j| Arm . Ill I -I |r- Ilf:- . 

ret- I-' i any Irsining m this in. 

port;-.nc i i-i ui military medic.- i| ivorfci 
I o( I Iji. .who hid liI'ldni : v c':iu; a 
•• Ir • Jtccly '-Imii : d-ii.nl it is h'. m-i.L- 
inte (o 6>iv." llurtii eumpltl- icui.nv|- 
fd^e u! 1 ?il- Mihiect." 


Secquerel Ray Burning. 

• " '■ !L mi . X-k.-U I ■ . :cn 11 has 

previously alluded to sho hum Bi/cnue*- 
jc ide-ntaJly tec*.ivi.nl Icn'-v radium. 
Tills- /.'V.,.v ,'TiviV /■ 'i-ir, 

■ pi 1 . J-. I .J. Ofli this sul>- 

: ' hr uddifino to the Of hr .in, v.*|,-. 

iMifBinf w ; .Jin prnv.r Ii-hI in the nist'tlt 
•fn r.rniivph'IJ-e- ji nil tbi - (im«. td i.Mr, 

/nr. ,. ....-ijf.'iT (»>- k • My i;irT ■ err tallow 

i-/ ., - h.wr: aji; JipjJit burns, n-ray 

Mtl fJer.rjqnro'I ji^y burns, It 9Portia 
t; ** d.t a * lioiti ii rath thr-*fi 
♦•••• Up *ilBiijr l- 1 1 1 i ea-rrjful c^mptira- 
Ure |(HMrt||il[^| info fht ilifflr-feOcrM rsf 
pfrifitbly ha I .i-rtJi nttobit 
tVii ;r rbr •ji.j-a hitru^ 
mri. (y-r„Ji| in u I 


li t... a. tl'.carc and Clroctt i tut-t- 3 cl 

tc • firwr 11 . hlrilitiera,. al:d radiiiin ttt •• 
i-ov. jtiiJiLn-. fti :., 11 

Reiiacirts Mot Facts Alto¬ 
gether. 

At the Koeot^eti Kay Soclsii at Bul- 
laii>, h niamif.rntm u uf .x-iay Madiir.it- 
rir.d. :i oM.nilH,.r of tho society, «ompi»iiir*:d 
ilsal Tim. ,\u micam X-Rav Jt»l • NAI. 
pitblkhed a radiogtaph. of the uieriea 
of rhti pelvill aud Lj!i. : 1 Ca w&Vii L-jf 
m/kinp stuck an s ray pittitffl. tJ- can 
l/il-Li d :Em no:!.in.: should -qa iot<? Tn 
Jm M- m wifhosil art adei’miii i-^piana- 

UOn. lie ji.iint is w . laktM n -dim 
particular inu.nn rd fl|i- - ■ v.-i- prr-. 
,skI gr-Hi |. S' : -!y too iiiixIj, for it sennit J 
ill l lif t iiii-.‘ tlia t rtt i-ryU-Mly tiV'iul-J kutixs 
it whs .m injecti.- i EUlijt-HC td. ;*?j.vn- 
ally lit!lit sludowa ul h«j mai i.ttatm-. ofe 
iO.o-.vii, but no one has tV.its Fit bo-vr. 
able tc* control tudimicx ui the tiegreu nj 
T-rpn-i drr: dn pi. rmi- in jh-: rslAIHt* . RTld 
r;-t- it-ri ill Ly 'It s how i n l; • im>. - i.m 

nowKfiapi-T aiticlcs list-ii- appoored u.\- 
ptokin^ ftudj a distbv-ory, but the truth 
is not apparent. A ms*'in point m th<- 

fce-pl, s ..her ot tile /'■ ' - . - ' *.*■ 

tfrdi, ,tf Jcttrwl, '’(in the t real me n? of 
Women's Disease!? by idcetudly,' 1 cx 
tT-Hti:d from a p^iser n ul I -err l,-r 
Smi -ly of ■ u, pm i huvirt-, St. 

I■ puA. liy l>r. A. M AlexandrofF. Th* 
cxtfaicckrb ivhut:- r+ cases of pophtiftti% 
ti t tired; - o ol v»1|ji-ngitx and i vn-ife 
i '.irr-d i I sisea c pa[;ti;i..-:r 11 3 uilitl . i 
mji-mI; asea .! -.eeisail|>ip^irhs and .? 

l ur ed, .ill ! • .. I | Other diM-.iM-s nirn- 

tims' d, Inti rtf.: ,i ucnil . m njlmecd the 
imrieM ■ i mi-thod of up pin ut-on O: 
■ ir.li tadihui are jir.uu. . 1 

I- ns wltliotit <h■ d- ij|l>, t. i imitatw bikI 
1 i I-1 ujiTf nr 11 is I.mi t» I- nd'iiioim e red it 
t«;-i|i.< ii ;.- -rk, i.>r wi «r mefl are fai and 

I II.H- ill, „» 11! - Ml I ■! * I. ,. .! i | n, 

■i li’ji-iM dm (cu would riiirdly Ini i Toon 
in ■ i. Vri 11 i iQiari journal 
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Th Treatment of Cutaneous 

^ thfl X-Rsy^- 


C^nccr- with the 


A ill: * 1« 1 1 

. Hr, A I lV*l 


■ uJair •• A'“ M>) 
fcjftpl*. "■ Vu ■ . 

i i ri ami i’h w i' 

ipfa n.ih’3 mb lit 
pita I 


Mfft' 

i( fljr-cllh III l‘ * ' 4 ’ 

,, «b iv»irJh 1 *f-F*i* H 


TJi 


f,,.I., rt jf t u cavt. .c*mr under my «'«• 
Jtri»ni in t-brc I'ill itildJ Fu*i.:pslal r 
Bud the lirtidu'obwiBBd fro 1 * 1 l ^ J - - :t ‘ ,,f 

1 -i‘n! n-riU'f hn vd F>P 0 ti sufficient!) <-i a..is 
iPlf to ju-itily iru: in placim) |J« :. or, 
record J ln«<? UlM ror.lhflit ■■- Ion u ll, 
tiur'ing that [Jlr Sr>fF-trs " i. I lie: in:-i- 

uSlcJa 

C*<« No, i waa a Vihrie. ivunuin, site 
;o. JvJwilUnJ to Ilia Jjop.;);-,--,-, juh ... mo 
iaf ferrule tfenjenitu, Hut ttmUv his-inry 
wad negative. Tw. ivcynai';, :i|?,:. ,1 
?ore dev- loped upon i!. nose lit-n-ath i !• 
brid^t of ifii Fp-'itjcEes A cftiE-t =0011 
cnvtriKt it, lam a-fa: :n.. ; it, form-il ,t nils 

reel,. <i dia, On •_ tl S: r uc- ,|, tii^iTig Ksd [LJCc- r p| 

!,eili.- Ijtljk r Thr. n|> |, a .[ inje^aaed in 

5r.:c roor, r up id I v Ju/iay Ihe yfeilT> 

i 1 s uii specta Jy notice sit,], ; JuriDR ],, r 
SUv m Lli - ha.^p iu I ] fer misn; a I- ct>ci, i i- 
I" j',r->Vi;.;,’] uu,J «,!., >v fl - I r.»r,sJ« r , ; ,i 
friMis the Jrtetitign ward to tl,,- Wftr< f. 
fiw ijrow;ji upon 1 u no,,- dts..;n*s*,| 

at cancer by Ukj Fiaitjpg ;fiir£i:uR !& ami 
dermatnioai^, EM W4i conaiiJcroff in- 
Yliar const)]tation with f> r . 
■Mil!(tia kn-Rst.- : ou l | lltJr 

derided toojtpmsie tile ,;rov.-ib to iJ.. 

It-fays. 

this time tLn 13 1 c01 Euvolvr.r] t) !E . rnT 
irrn bu4U of r ... noio, was j.j t, m. in 
araw.^b r, *w! attended into ij, e , n3 » cr 

■' flS ■ SB l>, hcWH 113 tilt 

pnoto^rapli. 

fr»n«»®W tM^iai F^eary 
' > 1 A Ifrarffnj m**k vru*, nsitfnto stiver 
T ' V r U ■ prjri■ ntt W b . 1 , 

*********** am mm. fSxsmw 

*«* rn*4r <3H aliwnarc • IU y H , u /t 


rm ?4 from » tub, wsth j vw;.,, t£r . 

(n a, paraJ^I Jtpajk ^p ^ .***•■ 

4 c. En, 

[Jif first fTH.s>t | 3 Toduc,;.J Kiis Vi 

ci th ' R^tpuonH which was (Votl<: .,r..' 

two day* Then .1 .mat 4o,rn P .-' 

2s * ,l r 

Alter two week< the «!<„ b e( . jr , if 
Inotn the vrinws toward thecae Din 

i -Hm.! ,,.; 1 :/; 

In three uiontb* ihr Wft , 

lo -5 C. m. in >KameteriLiut wss r ,... ,' 

l y -ica.fr.y. s - at twsu« r ^v:e P ri nR tl,, f ,. 

'■eiinHu.bwhfoh ivu%iquiz|| imp r, , 
l,ut ni>t . vtt llealnd. 1 re KrB . ,v,r. . ' 
t .'graph tvj-, not mu. 3 . anhiaim, 
tin:n had an imthrcuh 0 | .^ aniL ^ 
1 /c 3 iinpni to |,i; mspeodtij, p| 

rnn.l'tiot, oJ aifst rs W been T.v„ rL ^ 
sinco, and her geBera] htaith has i ajit ' 
&i> lhat iL the prtsfrnr time die ui CCr 
*K'ain re*fil«rf ik nrit-mal -,:r C . 

Casw VV. mafia, nu, - , 



f*cf; 


U ri 


*1 c. m 


‘ r 'I r h'»!«*!»• of ahout 
#fl d with A rrtmmat 

>f Ten vrr.tief. * 


white, tra,, bft«iglir to iJ„- bosp. jI 
Oeiehtf *, Jt _ . hu j., , ITl>!f 

"* r ' 1 1 | i;, jT' lie. < >n. Mst.-f Jiiat . 1 

I'foiii.i and on o] j hlhijis, 1 >cI , - 
l ’ 1 ' ' 1 i'y JiNtufy w,-i-. 1 i •. 

I ent 3 wan .■•;■. a small wai:\ t; 

'Ic vt-loped 111 rhd Kin. r r.n,nt]iiia of ll 
p 'V'o. iJtf'i 11 m: n- h mji.l ■■ ■ 

in ' |J '' ;|J 3'I •in ui,, ritl.'iJ. \ ilian"' ■ 

.“jj 1 I llhelrom.l tv.'l'i .n sl.lr ,| |j I 11 ,”*Un‘ I’iI 
l '" - 1ri Jj i‘tn 1 Yr I tils I in ■ 


, . - ill'M ; | r! |i | • • c I ■ 

'hi' 1 ‘I 1 hi ■ fr| I ■ j I' f ,, | ■ 1 1 tV 1 11 'jlj^’iV, itir, t.ll|‘ , I 




.11 


a 




P 

P 

P 


IIP 


Jir 

Of 

ill 

si 

til 

ill 

mi 

p* 

th 


WJ 

Vi 

BV 

in 

w|i 

djr 

l:.l 

fan 

up 

dii 

lor 
1 n 14 

tin. 

•tlf] 
wa* 
d 



(C) Jeff Behary 2019 











' 4 1 <; TUH AMKX/CstX X-M.1 V /OC r MXAL r.%. 


IS 





** *Z± -- 








liiilvt ! i'.* foovr<*atbi»eif <fi»! 1.-4* e>» 
■ltd t'Orri 1 i'6h, K> the n»l*DI of I WO-tfiiftla 
trl lJri» i fllpi'fif,*) Citsurn. It nKtrndc-J 
- .. 1 to on*- find riir r ..iiruj i A lb* 
s'u>nr' * )r»r <d I hr h It sulitiu • limy 
;; Edn \i ^ji iiiL’O'ltftil Tfii! A.iiiig lirclt- 
was . t »ciJ rn [In- ET-’*fm» ht -ir (Kin 

our a-i iri [(nf. burner urn-. 

i Liiii hw*ii |wo 4 *vpGMiii'*a dimm.;. 
t» 0 't Iti OCC.lotion urns noted, aJuJ ulter 
-.ni* rt_-'j ? r 1 1 riii lower portion oJ the 
Ki'iwlir Eiml b*:i n [..p,., :i: J by appuFtrfitly 
h - *iehj i fi Ti;.::' wo'- a i;.f.\dijal ittf 
f r " • •’Hi ' 1 \ Ssepk* tin: lacT that ;he 
r ’rffiMi 1 ■ m -ncfiii coodltkin wn crowing 
pi .;ir •ineiy worsr On accormt td [he 
difliuuMy m hartiEEine hint,, sh- interval, 
hml r be iner.»»i:rj, but by j ah' t: r tJie 
t3fwrn Mulaoe was reduce ! m ro.. and 
thi * s-raquC*tif t . Tb-C epitfrebom* 

hi t L'ctfl by wjut £pj.< *r.-r] to 

bK -b -••• -S"pr Nte tnnruTIJ of lt|e 
(?[- re (iiirtijne-, which was tlncfcccBd. T h«. 

• Jims uy ylBnd •ml dis- 
ajJH-arcd. I expected hull [u hi: wdl of 
cae uJii.'.-r in j vfer h rjj fiv* wjitq ht 

died of one ot (he cphikIk t/l general 
p-.L=.i fn|y ij. The ao-o^ipinyriig; 
phot-Jiff apfl will show ih/j Condition at 
this time 

i w-, : ntc? it, add that in U:;v ease £i 

' ■ '!• 1 ltd- lo shi ill Ih. eye 

i ■ -■•, bat no bad result* follow,,* not 

• This patirint had 

‘ r ‘ 3 a eypoanre*, 

.n 4. D. i . male, ape 70, 

of oar w«hrnr-n Oae S|«« 
died With a growth at'OJl the fcn. 1 ; which 
tod crated Ate year,. Otherwise ih„ 

‘• r " y •‘••-* r, r y tUj.% lH-^4EtVe, 

r Vjr > ■* 'itnsJIpjpijj- appeared 

fi«hc lowe, ^,1^ ThiStWVw 
' d.bot *afa« as.trurt woolij 

-nr« If wonM he tom oir, each lone Imv- 

• ' J little I**., L*t Jr | n « 

r ‘ ' ?-ir Thai rnereaeed naort: rnij- 

1r ' ImiM'-'.ib rj | epiP . homi 

■ ■• M j, tiy ori „ tj( fJmr ^ 

***«*<«**. **4 » «p«(wnuio Kl , r> 


*n»t ffratmcoi an krao April it., jipL 
At tbi* tune lt. eii-.aued efOwtr, wrlh 
am utceritir.* Viffl-'.ii ocnnpt.-.l ose-hkU 



sj c 4 ‘,c centra. pn.n , ,rj-:i u! tlie lov.er eys^ 
.id In this i-fl-si* the =amt tesi.:’.' jiJOWiE 
’Is-.d ai b^fr.rk', rsc*?pl that J aUourcil lilt 
1 litervaf to tie govt-mpd by tbee&'ct 
: ,w I hi varieL Jrotn o*:*j to - - - days. 
I'n Htb ii slan v « ’ the irsSjjii- 

•"il H [r,.| 1 jes 1 ML ter ilL^app.. if h lars i .- 

II-.' ■. i ng the expos:: • 1 -* f , comp;. 1 c Ly 

Jaeiilnacl fu moriTcis, alter nmicletn ejf- 
P teurE5 ' AftO : aa remAi.i-i-rj 11 --.1 thy Jut 
iog the pam tv... dud ane-ljail mi>bt}iE.. 

I ■ •:■ . pnM.Mom.i ha> betu •n-pitced l y 
heflllhy *>si£i, and I i(:aj not fit nr- t i-. 
i it' 11 ... tvsciiS'.. which, is. frn-ly menble 
. ! . ovem * groovewb -| uitljcsut.g the 

* [ **l pre- ianp di.-stiimiion the detper 
tissiien. The result wbtkipt,] j n tlna msi: 
is shown by the piJo?ogrS]ih tr^fcea two 
month h atte* ItotLimtin ij trcajlUeiii. 

I hiiVfc trcaicil |3ir^.' ntli-.T caae*. nl] of 

wr, i«* “how tllipjuverinfit. hue 1:1: not 
yet well 

i niEr'A tl.ut Otfitip- In tii^ Ilia that site 
■■riuori'i made fro tii I hr >CJSti ,, reporivd 
ib'V'. c: WIT- : utnI y preserved, tin- pathc-l 
Olb'.l nrjHl-iL: !• jj-.sikd a saljslactory 

flAnrrmiatiot], T&Cf canes wern ttliovvn, 

li'..wi-.v r to i!v Dt'iniatolugicil Soi.ri ' 
" ! 1 l " lH,lr : PI * 111- nil May n, when no 

pj'!\(i.Qj| WJ> rn , , ,| ., , th( . , |ljRt| ., , 

J'i. Kii'ulu r nnj; 13I 11 , rt'Si 11 nr pltyfi- 
chinti vruy bmlly nratlc Ihr phi,|i..| tf H|)li 
lot an.-, 

■’ Jfn f|o| l!.. hru| r..1 u. r Nil'. 1... tS, -.1 ./I 
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iWf H'r , Sfe t 

*hM»fr i . * 1 /i 

■“'•Vbs. j 


— I 

| ls . j, 

'PP^j.’aj , 

**■ l'* r tk V. i 

* ?frr ,4 3 .^ 

m '*'****\ 
in-i eJtp , 1 ^ I 

> 4 Jflqvitr. 


r/u: A ifAmr/rjiV \fi\n /\n s: v.r/ 


•■■■. 


T" * u * 1 

( ,J ’ p«ti 

w w>| 

>t)nn ,. ^S_ ■ 



■ 1 1 vi .< rvc •■ at ij r nh from Nu» uJom udUr 
* in in - It | .mil ■ i iirn-ni ■■•' j | ,nn 

jhifrU. 

I 'f '■ I ■ r 1 1 ■■ i,, at Idnolln i I r 

ll I I,. FlfH-IJ W|." Jl : I I,. |r,|)| ([ L ..j t 

iife-iu SeptwmlNrr ij, u)wi. Hi* ease rn> 

q«MHl ifnriy ini’ - i■ lLiii.Fii p, ,.j ton 
ifii iit-”. radi, ,r ,i .! tlmirr .,r .if. i n< 

til, .'i .itI.- on< .1 .1, 

■iii-i 1 1 i.m t itNfnl ■ 

fn I Jn Hail • i Mm tit ul ml Siir^ii'nJ 

.I "' | J ) 11 1tii ■, . .., Ji| v\‘,| 

Juni* pKjiirfeiuHm Jii^itiTi ll (kviimMit iti thin 

I " *' ' 1 I '''ll'; i. I ol C.I i rk , hi | [. |,, 

jifiptovL-riirint mi i i-i•■, ijnik'r Jus .ir, , 

! ' ■ ll: • - * Ijt I I | ii i i| , l||. I j | |.| 11 

Wc.liitaJ Jourotil t.J Juno y, ry t M, n to- 
in .1 r ll i i-J«' 11 |H I>vif! . on l LB u , ,|FJ fJ j 

i -1 if o r j t .iii-itiji Ml t|>. h r 11 j 11 j, [ 

In ?,livilifl!i ii • .Mill , |. 11 J injt,-., ,« n* 1 1 |. i ■ 
(MllliJiitry ({IujIlIji ttelircaul tiff i n || , e 

P* rn ,||n I'-ihJitinjp, B ill the (JwSenil ,:un ll- 
f icu> ..I tJu‘ (witiwiM imjirpviEg, lixpot' 

' r ' ’* *'■' 1 nude V« ,1.1 v ;ci ll),.- h--)., 

11 5 -■ "ILi" :" .1 |, .,, t.-rt tu nJ(c h min' 

'■ ln M t!l ' tr-.ji, .1 Un- 3 .L,JB 

h ' 1 ■ ' 1 iamin-is. ..-.J b i r-.liov.-l. the 

* :rav,r '‘ 1 '"Hji.‘.ril ,., f remov,,,!, illl( | t ] >(! 

i' , :i1 ’ • r - ,! I' -1 ctf (lie |Lgr.<ci j m 
proifod. to, no caji; nC y on n,%-ori.l *3id 
" rr "'” 1 '■ '"t" ti'M.ll, Nc. otln-r 

" :i: ... many cJ thw, , 

t'" ,• ri lit ,l i pjola Hi-sB totifcy Hung 

,Jl '' rjr ^r C.f:. lin , ti pud when 


The Treatment of Congen¬ 
ital Club Fool. 

I tr. J.Kfk n K Viiariv;. 1 infrvu. -r «| 

i tr'l ■ n: r-. . I • i •, i , i ,.| 

■ inn. , in r1 1 .- /if/, ■ j/r,-.. r% f. If j/ i# „ 

'> mi vr 1 -T ^M,|ivatnl-nr, wtilt.n 

I 1 In- lf.| 1 „ lll l 

. tin! Li ~.t i Jl| - its LA I Jar i:u *.i Op t- 13 1 1 J .i PI 
U hero >( Mi IMt!“MHir F I Ir I,i|t#i I -fj i,, ; 
VI in »:.r til, '..Jt t MhtHiJ I not III- titidcx- 
: ■ ■- is I die • Biii .it u under iu-ven y .ir, 

■ ■I Ufjri, uiiloas sh. Lwiur is very Krendi 

i:Jei;aiiri ; rhe patit-eu tr . (rouloit iroiu 
r,M •' " ’ ■ ti* n ft ad j . !;:|.iv 

I’’■ ■ I. IH*, wid nMKHiil ctirrtt.Jji.ri ii E.rjf. 

,W,| T- ii will icWom Li, h, >.. 

' '" 11 "^tl 1 11 flB-tUl ..ill i. I. . ... 

Hm iLKlrjglun it. v.'fy .. Jvtermt-ri. 

■I. ijjrAjjl, f . ,.i i, r va | ljT fr 

. . ivln Liu r ll... ,!• tJJLTln , v., ! I,( 

H,) th. I.... II.,,1k nJ, h this lii.m, 
19 ' tJ " fl • l- i i u.sjtS di.it ,i , 11. j| 0 , i, 
trj'Ue-.'J j.riiU lin- -Mid : .. h.i'. i- . .. 

1 l " 1 " 1, 11 1V|11 |h k'-«'«ary to .... 

" ' **" <J ,hjJt 11 'i'»w ' Jn m ml ii ,r,. 

ionnino I.. lom t '.- .. „ Ul . i, i . : llh 

x -w*y plifatq^rapjjy. Afirr 
i ■ Mttljjakrt hits li'’4 n rotuH^tJ J* ... uj- 
w.r. . ii^osuiry u, rut jl„i tai | Q >lohll 
leu.' 1 




‘ ■ i ' tej ton J n v, >fa I • I r k,i o])„ra. 

«y J ,.M'hi.- however, nveu 
’ J -“ -' «' "■ '■"nr nfl^rof (hi, 

' * ' ■ . ■ | nVtJir.l,.. 

■ n ul *J*ndn)ar ijjvokrtnBttr | M} 
• «n phfji Mnd all Jiop*. fa clifo ^ 

mi tbitl m not 


'•*”** Mil yef offocfiiaJ. 

rtJOSt oau- i (f>r 


has,* reoKrtrd 


■ rj.JTi. 1 H ir 

E 2 T' **6 r*nj n<m , rj , l , )li m w 

■ >>. md m .xj *,***, ..F 

* 4, '‘ Ir *W*«( l.riiiM 

:... 

■' * insofar roninj] 


' " ' ,:i "■• I ' I >, I L.lki.l. 

]', nd ' : Ml dir [Wnt.n, 

' '• '■h- I In A, , v . V | . Vi j Wli . 

11 h rli,;. on Ktilm . 

■ "■" '•■'■ ■ i hvmbK, \.1 ...t 

/' ri ■ !f - M .. Kl)wr,j| \ nk 

V ' '' "- Jl "**» him tor Jr „ ( | 

J ,r . . 

z f r ‘ rr u iltn /a in, 

Ami'.i.v, Xjy,, J,,,. r 

. L * |. ial erT(>r ^ ‘liA*rnifri.U^ imu 
;v f r < 11 rin,„i- 

/'. " v <r| '' ,rrft djf inrorprot Un* 

'' , " 1 111,1 111 .... „ 
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Jnconsistencres. 


It i% hlnrtt . ratifying to statu that thf 
Jirm smin-i taken by Tuc Auit(tR a tr 
\ H*', ; i tnujsj- months ago 

.ly.uniil |hi sttcen *!«■•. tick S of wriSofS 

•tp«j rlti M to accuracies of tbc-X ■ Krtys, 
has viiemceiil a.l\ iucli prct j . ndors U riitrs 
ant now appcariotj in !hv assuinej garl- 
l : origin ah ty, disclefnsiijig the possibility 
■Cif int1rr13r.11: ics ul the Cumuim: 

jo ifc-iiie. brolhnia: £1 is possdMc; 
body ha- not read T it- Amkhi. ,v \ . 

_l ttrusAi 


I : r. t mor^e Ci, Hopkins, in e i 1 • • Phi 
" ,,r . ls writing a 

ruoir :rforestitig series jI articles w 
c ' r ‘ : and [i.-Hifitinri" 1 1 [he J real 
“ e »t °l Disease.” Thorn is* rc-, c pars- 
" r *pn w* wiah SO refer I. <• Ih* W4IV5 
-as tn:?n an.d 1? tuomi; tried; T?tit as it 
ha.5 srr mutch bony substatire io pA;& 
thrci4i K ii before jwdkitfl; the discard 


Struct err- Within thfl CDest ( ,; 
if a - gtr of 'Jtftng d-ms =.;«• ,' h " 2 *U 

|.!>'.ed risr.n«{ of the che$t, 
h“td toi.. s are used to 

I jn*-” The ntdrJu *** ^ 
show damage done l<j [5 Li . . M| 

Bn»'ri- h tirJy baid tubes are '[ ' 

csrate diseased lungs, Tne ,,, 1,1; 

kill iffc germ tn the Maimer "gj f* ** 

TJ»» te a r-^ctioa *,f'" 
L-V the rays, vhicb empower* 

,!-.i 1 lie wprk ut establml- ,„g htakV^ '' 
rhcifl was charge, fj ]e vi<! 
mUuru is ([3..- power I •ro ,3^1 L : 
i-fltliToncd. The pbagueytrs a r ,’ C- 
in evidence, 

Eooit Review. 

7 ■«.<■■ ■■ a.- u-hl h&ttim* / 

mdudipg -\ !-.uV;)a Seeriasic Ruttu 

t arif,'.: , atid l\n, in . .... , £,,,, ,| ^.ZJ_ 

' ’ ; Tl '- .. U V, ,!|. n .., T - ,. ’ 

' M ’■ 1 .. ft, l 1 London I'trfcsfft 

- 1: ‘ i,rv “ud >yphilology in WomraSt- 
aerve [ : m V«s ;i ,•, ?-. wiri.su ftir Piwaaa4 


tsli> 

-.If 

'ml 


111 

Ir 

lii 

\ 


I 

■ 


MJ 


'\' r , .III TN WM|(t . 


1 *'t Hu. 1 iv in 


(C) Jeff Behary 2019 


16 
























(C) Jeff Behary 2019 


17 





























listf 


I fU A U f A t CA -V '■ -A’- t J / 1 ' /. 'je.\ A A 








Vi'HiUer - I ilm Arr.pr,<*ir M’-UceJ ,U- 
-nil"'. Anilr.i l r(in:i r, i'i." i. (mi I'T 
Ml l'il(n:Lri> Tlinrj7»min, rsr. TtHiroopWf |Hu** 
IruiiRl, J' - *i r lit 14 I^nttjamji, I'liMnteli t'hif 
«f*bihU 

Thl l-.J It lults, v JuE 1 ijjufrlr.nl:. em.-i'Sle,!' 
-it i ruit-r , Fr ii FuH uF jixal iiuuirr, Vi±r 
Fs'w|>- Iian no jdai n ill lb> IkiIs L 'iTf >.«1 :r4cr 

-.-VJili fi> l. i. ..• tr:-cli lijninr l.i n>gtlinw u rhnny'il 

tcruTafftg in nFw .In*.:; i-ufjvv nF !h» *.ijjitcr- 

U hra» .imr , 11 .rarill 'l.ijdlTBl. f'UlcIl IlKJOdM 
<i i-(M^rrt mnlir ,| rnr.iiiuin.1 le.iiin- Uiiib 
<i( ibnac or<(ir>on aiu 'Hl.iJiTrjIriL *0,3 indDihnr 

th;n<n «■.rJ ",.r'v 1 , 1 ? ih.ll 11*0 «)**- 

■ I ; filin'I r-irpp.-nricr. I.r«»»v- ilirtclinr. :i« 
l>jU lillf ft «i.|-nrmf|£«tf Mil Lj|lj|lr l-.i ll.-- 

’ i!"' "(hlnytui lor., nr. | )i |i a 
b j.’i :■! il? v ttf.ii B a h»m»nc ttelL* ■ fcnr-nry. 
-“5'- !.>:n ft i v-ctfu i'.v.i ir' r.r.d J.-!’ . |i . -I-"Jit alnl- 
**I‘| Is MllKliTtjHl Hli. II UK |:,irrt, uui-Vi ft llhkl* 

111 Jltyil bv lllllrCiiM ii-mor r.u wbjeEt 

I ■■•■■■ : s:. • *:■ : .1 • : , , 

& ‘ v *™ ' ftai ••:iinl".isii:.Ti- i* lih j. diUnroai 
' r i -i. I: Shi d.-n l ■ l i-.,-,*.. ill,. 

:<r i^Cion E. i.i^rrh-n, n: i| .. 

-»-• I-m.-n.-. , no ‘LJi ; V^erm Soci.i.t, ; 

ft CJiMbotyt, Stciicm o. Clmt-piiir^ 

■ Tl, .„i v nun.: uraii ib-f u T „, L>ra. 

T -1- W ADeaiqn CfurJn. r n M. i 

1 !■ -H"«Zcvl-^-rc .V'p.i-pv. j . i», r 


wtii G. !vitw» Mie'r- J'^-I'T hn. 

, S Ri 

1 | I uiifl 1 - •( 11 ’ — ; ]l!un, I I , . 


I | h n- '■ r?Tia S IUy»t TbtV,’ ,t| ' 

“=^1 ■ | 

m ."idnjrKTk, »ipij**t in. I iJj-j:, _ 

■- “ rs - ■ ' J 


do nuictakc |w aue* ih-i* fc>,ii 

|tf« l ii r. 

fttr\ r - f. 1 - —.J>- i 


** hit 


W 4 i, 


A lhacii,nm r 



Yeu Turn the Button and the Motor Does the Rest 

Explain-; ihot smipJkny &i our 

Self-Exciting Holtz Static Machine. 

" **'“"' J *«*“*%» 

II » Ills o,ls IMu Machtnr „u ct , dots . M , „ . 

J ^ v ' r V'ir, BO. mixilinry 

50 it, 

SBtp-K.\ciTrx,i. S.MPL.mY, Dmt.tmt.iTv, 

tWACmis* and Beadtt 

* Sf * LL OlFALJTltS Ofi 

f s Self-Exciting Hoffz Static Machine. 

7 ^* Riiff( NV 

me** OH St ' 



X-l 


iii-'dt.- -I in ; tfur -.il L-UIfi-MrifTr Tilt | J, 
l$ebo«l Jn twni ftrfi. ttriU. o-fn-.., ■*' 

iij Pr l>li < T'lsli-irptil y Tlv ,|, . n, »:, 

Ml Hrii .1 '.i I'nfti.Taa-; Rij t J. 

Siv.t 1 -H Si:H|un.*, PSl. D, neiij t; 

'I Hi'I I'l.hom- l.rne'Lii a EiJnlicr ' ' 
Hr.iaiJeti.i NY. V-Tfi l su t'rlu, . 

V. '' 

T|i,i, mu ’ I’,', :ii,;-i.:.|jn,e. tothii.,. 
i - i r-iqr. n piu^-i-iTy [, Pi , ' 

CjonstiB .IP 1 Ciil !„*n.t-.ij f i,.is lesiieu, ' 

ITTP !'n.-iji-.'.iij|. r-.r .1, . 

K-ntimpilcd it iftiiftlfc tbn FB* 4 y w» Bt i 1; -, ^ 

I. IC'. !.. L, - r* print N lojTje. L >.„ .... 
l.Iii. !-.irti;ic-n ■Jini'T’.ch i .j,. j( 

,r ‘-' v ’ '-ne ^m.'liyr n .ei. v,u-„:. aR .| 

II- ll-»e tout, f.'llliiy thin nSyle, -n.lk.n,, .... 
ttiucu ctiia 1 1 - - i vvcr.ildy with E(Ti , 
ir.i; Pii rtwiart- l.i it.,., i ia; . ; .|! Lir, i: „_ v , , 

■h.T ir. umis German ,n.d Geon]„i 
rh« Rnc«ll> iSS-pfciaHy idl rt r-. r,., „ r| .,, 
n, P-lIrtt ufrB ,i (hrr tt..:ili! -.rrL: 5 ho . 

yi-'-O'-l-.iiyi-! Sehmii 5 t.Timg)ort)icir, 



Wc 



Tht 

Cunr 


Tubes 

j 

U t 'i’t rt 


(C) Jeff Behary 2019 


18 















* r>i ihii i in m * 



For any Circuit, 




Direct 

nr 

AI term! lug. 

Battery 

or 

LiehtSnK. 


Wii<v+nng >• Hriy Mnchlar fl:" to Ifl" 


-———*■>**#*#*»«•. 

We have 11 new If am of 


f h e ft* 


tat- 

tmt nwk j 






'‘■I’ ,r "l'‘ 1 J ' ld vr -»y Piwrorfw), Willi improve ^ |1S , 

Fn-kfumJeiat fl p<l, 

Then there fa the 


Cunningham Mercury Jet Interrupter, 

' '" fr vjiri *l,\* ,1 «i<j, trom lu In , A onr 

Jn,i !hr " ' -'rj« i irr. lit lip In h , rlfftf>an»l 


- a* 


■ iff: 




11 


^aio&slq uartc- rs for 

lutes, Ffuoroscopes, Tube Stands, Radiographs, 

f nhles. Ik. p Htu 

/',/ltKT (,. WHIvotinrr , 

■ i "-*/*« . .* iV , ,, 



(C) Jeff Behary 2019 





















Instruction 
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Nature's Own Cure 

riiS ^ Kn> \i y Uf.oviK SKip^f 
M:h m l OHs DrSfiASlES, 

Doctor f 

""*« Lo«Ha W«i*r SalM 1.1 :. . rlt . .„. ., .^ r 

ir, r . ■ lJ * Sta ' t*1.J r-m.-r-,.-i-2C L .- . -f. .• %-il :l.K; L!C Lf,! M [Urn, 
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Mare Money Than in .By nfjier busintss." ° C *“ l **tAy 

Good Sized Fortunes .«! kHMau 

Sure and Safe Preposfn'on than Gold Placer Mines 

BALLENA WATER AND MINING COMPANY 

OF SAM DIECO, CAL, T 

CarplljiJp $3,000,000. Shares, 3,000,000. Par Value, $1,00 raeh 

t-alt Paid and 

DIRECTORS, 
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The Rochester Fluorometer Co. 

2>fl Cutter Building. Roehostcf. T ; 

"Pkni RfplM*# to *4t¥>lPituMiirM*Th* An'frc” B 




al rli [a.-ij |irlS 'J-7, l^U-t 


_ Vi'tVi'l l uit. 

THE DeNfUSj FLUOUOMtFER 11m ■ ■(.!> iiMinn>.r:H in ■ turner- . Jf „ , r . 

g | | [ Bi> i ii^ii>'in. twin.. ■ii|M.-h<waiiadT<twtiaiij c«km 4 hy ?i Pfl.wmn ......*.... 

'•4 *■*«« tj l w J g j r’ntny poitMn *1 Mik virMkFp wh-.iv It rnilHiRwiMiiii Ua, ■>■—. ..rJ f_ 

!»«..#«• lb* «: rmn <ir ll»ltln« In c<K! rl^SJS SittltaSSf V.iSSSSK 

*■«*■ ... m-ilfl-ti precis K . u su?tJ : . 

\ \ Til* uiref rtlkrahudaniMUHuiCM wiii.i.mi i 40 .lt, 1 ,1- i i dM -rt^p-.-S 

pteWMknJ ac.,- 1 .-:-. WIllCHOUl U- t." I -n ■..Til -jhic. i >,■ I ; • • 


M'FC.tjJnrv, 


'Tv. 


~ —'T H e: 


DENNIS FLUOROMetfd 

S^rtfcat *d|uo« n1 * t R 


(C) Jeff Behary 2019 





























a Vrid 


,WV III OfMtSIi 


AN/E Ml A 
TYPHOID 
CONSUMPTION 

and all impoverished and -depleted conditions yield to the heal¬ 
ing and magical influenct: of 

BOVININE 

with wonderful rapidity and finality. Measure the increase of 
red cells and haemoglobin in the blood as you proceed, and 
note improving strength and functions of your patient. In 
typhoid lever it k quickly absorbed and assimilated without 
the slightest functional labor or irritation. It is a support and 
rest to the stomach artd intestines, A postal brings our scien- 
"rj treatise on "Haematherapy/' with details of treatment in 
ai! cases, and, hundreds of clinical reports. 

THE BOVININE CO., 

75 West Houston St. T New York- 

LEEWIMC MILES K CO., MONTREAL .. SfllE Ajtfnt&fnr Hip Beminlqfi of Canada, 

3ocK»oqocooooocMOo(™<>qmooi»oDao.Mooooooooooai 




NERVE and TISSUE BUILDING. 

MMvaBauuR 

Coca-Cola-Calisaya Tonic 

MO dopingft»(K An*? JUu ' 

P»sMn«rw( !J.-p rea u:j,, ni I'r [' 1 ^ ■' Anaoinii, sTetjjlr 

n„ v ! v j■:■ iifjriijW'A-j. during WiUYUjnteeiiva 

ur tMuiitnl over* .Aer tioci 
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ZWARTS PHARMACY CO 
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BOVININE 


The treatment of disease by Auxiliary Bbrsd Supply. 

BOVININE 

supplies a\i the wants of a diseased contribution. 
Makes new iindi rich blood more rapidly than any 
other prcparai tan. Use it In consumption* anaemia* 
dyspepsia, malnutrition and all catarrhal troubles 
SerU f.'- our scientific ireali.se on topical and Internal 
administration, and reports of hundreds of clinical 
cases. 

THE BOVININE COMPANY, 

75 West Houston St.* New Yor 

LEEkirNB M'i I f> -ft CO , MOWIflEAL &ql<- Agtftti F<?r tnc Uwinm i*f Canada 


AWV»jNri»«r mj r* m. 


Every Static Machine 

Should he kept dry so that 
it will work at all times and 
under ALL conditions. 

How Can This Be Done? 

I|SL, AN LL-LLi Jr, Oft YJ5K Lessen tbfc use , f t chemical*. 

Jr.oy * 1 , corner the upyuruint and injure ih.- machine 

V* ttr ‘ n ™'' output of tlj, „ )a . 

-ur.. rr.jr|*i conet a or -i wj r-yniitr 

* |*C> n? thup. 

htjiiMtk Machinal to fit *fj 

* ' Jr v incand™, nil Ughi coiruii. 
i * 1 '' * Tn 1 * 1 F riiom wht o orrirring, 

A'Jfto h 

f-■‘WEHOLNCY X-RAY CO, St. Louis, Mo- 
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for either X-Ray or Therapeutic Work. 
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Kiuraide High-Frequency Coil. 
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general REMINDERS 

On-he l/ae of the lndex^Ph), iotherap<>| „ ; „ 


}■ This index is a careful and tl 1 'Techni c 

pliyoiutherap\ t«>«| d v ( 1924 ) i °[ ou gh survey 0 f ^ 

repu(al>It* authors |, im . induct Cslab,i »M of 

«. die physician'* fi ngcr JV, r * ind « ■ 

... . .- 

“ h »•» 


flf Hie physician’* 

h 

lln* rest 

The index is arranged alphabetically according ln , .■ . 

that generally come m> f„r ...... . h lo . condition 


='^ra,rj,a S '■ 

o^ratnr* cho.ee will depend on hi* ..ipmem aiu . 


usc in an V one*c« y w C# S|K 

manufacturer*' manual* on their apparatus. ' ph >’ 8, °‘ her »Py. and to 

* h'l P 'i"T "ft 11 ind,x ,s lu " llr ' "--'.'tinns f..r handling individ. t 

'■c! \Vh™ '■f have hitherto worked I t 

there 1* a large cl.c of methods, and exnerimi. 

* on ceHain ones being the best, this is indicated. 

■* not provide a general discussion of the disease con- 
tie tact (hat only physiotherapeutic methods arc given, 
der into llimkinc that such methods will alone sul- 
‘ 11 '■ I he wtiloi earnestly desires to be under- 

siotiicrap;. i- only one of the doctor's tools; a 
valuaMe one. certainly: but it by no means 
‘I 1 ' 'eery, psychotherapy, etc. The treat. 
. tor various conditions, must he supplemented, 
individual judgment, lo all the other methods 
The da\ lias not yel arrived when brief and 
the treatment of disease. 


cas 
6111 
agr 


ditit 

mus 

fire 


di%n 


Tl 


;ondit 

r 


ieid rule 


dm 


cdicine 


f. Success in treatment demands, above all. the utmost thoroughness 
and accurac\ in diagnosis. The man who i- carele-- of diagnosis i> always 
in hot water. If you understand your pathology elearlv. ilmrapeulic ob* 
Stacies will not discourage you; you can meet failures in \our treatment 
with cchnnesa and fortitude and your confident altitude will not be lost on 
your palient. A patient will retain hi.- faith in \"ii in spile of the failure 
of therajieutif methods, providing you seem to (.now what you are doing. 
If you treat blindly, nol knowing li <t going on. the average layman "ill 
find it out. The altitude of a^urame on the part of the physician. 

ry to ihcr i« in rpiired onlv l»\ th » ,M 1 

L “ “ by den- • ignoraf.i e 



, suggested here, 

The mrthoda , technic. groping *>uml 

V“ . T.. help hi". « v<,,a J!’i„l|ed «.. r«ke. 


ccmcu . Ti..,, rnaiciif 

own Kchnn - unK groping. 

rpoinr^cLto h«.p bj^i* ... -«*« 

as*: -' 7 ;:: strw - 

6. 1» ,";^ y sigmtnn.e of .b- Ld]J«n«l infloenr 

“ M . * ..li.-ranv- 


many 

I ,)„• significant ' , „ ki l|. and P«*° f medicine 

. ohvMotberapy. 1 , o.her special line* 

„ol .rue ,n I*?* ov . n more so. ««" ..... .( ...m, 


lias l« 



nol in" — • •... .yen w""' nu i\a> of sorcical im 

„ nectary. >«»• . . wonderful and "^"'‘/.urgeon of Vim. Vcut 

\ . . : T-.i .. ; " " ". ..alien. U U mewb . \ \ 

...mm-'- ' , ;..ra.m ' '» "'I'llm'rralpel: «» *« ‘ ^. 

phi .iotberapeu. c »P^ c {orcep8 aod . ^a pt 

in your bundv )*« (han upo n .he api> ar “ ,u 
far more up. . j^ ILES j. BnecEn. 

Uncoln, Nebraska. 
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I'ro/ihrlartic or Abortive 

Higl « Frequency: Luw wiinri 
inch «|>*rk. blit held in 
current l«» get tlv benefit 
utm dtiilv. 

Kitili.tnl Ural • Ripiwr f of 
•oflrned with (dtrlinr or 

Ultravinli'i I.iirlit: Two min 
lamp, rvpralrd in a da\ 
Fi\f to right minute* m 
with tin* air-cooled lamp 
two if iieivMirv. 


at 10 


"h the ' 'il.!, 

al priMTalril 1ft {"'"‘A 


a around the 
repeated in 


After Incision and Dro 
fHa'll Kmpmm'y: 
Kudiant Heat: lb 
I’ltraviolet l.i*»lr • 
loni/ation with t hi 
a gla*. tube t« 
with a wire in 


nnge 


above. 


daily. 


its 


Vibr 


ACIDOSIS 


e Mercurv. or Zinc: Use a nozzle electro® 
tmduce the solution into the ahsee$« «*avity 
it as the electrode. (See Ionization f,, r 
Do not use zinc near large blood vessel*, 
s apt to produce hemorrhage, 
ent lymph nodes: high speed, lateral *iroke 
i • See / ibration. genera! technic) or. oor- 


body. 


and long tune, 30 


Ijir 


ACNE ROSACEA 

High Frequency: Ite-tr 
from the unipol.tr o 

the operator maim 

draws off the 


:ipnl result accomplished bv the above, 
ould be administered to the patient pre- 



«»v the large, visible veins with fulgurating 
r Oudin terminal. The indirect method is less 
-**ated on the nutocondensation pad. while 
j|jir\ the electrode with hi- bare hand, and 
* through himself to the ground (Sec Indi* 


reel Dutfhrrtny.) The length of treatment and number of *einl 


pi minutes- 




ninutes. 

• ,.t«r of moderate pressure. 


. i a «•»' ■ - 

v.it 1. i IO 5 

Itrgnl 

fnr 21) minute* with '* J ' anl 

. , Preliminary .«•«""«'« » r * 

I’ltraviolet tag , 1 to 8 rninulea. 

\Vater-coo |r ‘' ft,raliv only. 

" ■ . . 

n„ not repeat ” n r a "f in 6 lU 10 <U> *' 

r*r»*V“ S1 ' 

ACNE VULGARIS . lhlbe?kta . 

Gl a n* vacuum electrode, kept in C ™V <hort spark. 
High Frequency. >•» two of gauze to _ that it 

In six limes a week. 

j. l.mn for about 

Ul.nvi.lr. Preliminary «P°“" >° " 

2‘t minute- — ,A 1 —^ 


minutes. „ • 

Air-cooled lamp. 2 to i'» m»” 

Water-cooled lamp. ’'t ‘ 

Three times a week. l<vc»Uv 
Accompany bv general exp 1 
requires it. 

Sampson recommend* that the ahoxe 
ceded hv an "iom.ine d.,se of 
not to Itavc an\ oi t u u- 11. 


. U 


1 ic 


treatment W* v»ce 
dose small ** 
effects of x >•« 






loniz^’ton 


•Icctrode in < 
Mil icy late johi 
give 30 to -10 


Vibration: Soft rtthbci 
in the direction of I 
lo the < l.<\iclc. I I 

nke and med 


late xit the txcgati 
Soak a piece 
block tin ot wt 
minutes. 


i mphatic* 
icd appln 




lo tbf . I a vide. I hen. the oustttonct appm 
length >kc and medium |»vWWMf* '* 

nnk Ftcrv wvond da\ until improved 1'”*' ***♦ 

Cure require* 0 to 10 week*. 
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* '""S'. limp. “frniht, .,„j 


"'"'(■•I orpv , . '»rm, nr . " s Hill L . , 

8 ,0B «n 'imp. **'"•■$ M £** 

''-'^If„ HYP ® TROPH 'ffl 

f./rr, 2'2r,r''n w'/SioV" 5 “““‘'•i P^W . 

••firn .i , 1 _r . * 

<fc,,r '< 1 relief. " , I HJ> »n lie lu, 


l( ERS, CHRONIC 


. i.ralinp « ‘'‘ acU 

■r- i -trt ihc n r * 

m li?* 11 -thr vacuum 

l'kr>’ |0 lf ,iil) >c>a rkP fro0 *i Convert »b« 

rfV : Slfl* ftuon. J* 4 , 

„ if h kS ^" kl! ’’ 

1 l* l ‘° v acute w° c ’ 


|lic«‘ * ► nC wriu«.» » 

1 ' l 4l ‘ * n acute 0°®’ 

, , ghT C ONTRA- iND1C/ ' 

olTBA V,OL E T LK.H • 

tions .. w i. -v;„ 

'" wn , 

Ml hS « h “* far - ar v t. '‘-I U; ', 

. 1, shoi.u \* •"rTlc ,..nnM O'” 1 


UiuB 

». , K a.on il AouW U 

10 l ' r c 

diaM r '* 1 


,e /' 

vour 

; [f “ al F ,P„l of pulmj 

,,rcc-*ar> l' r,K , 


t ; ht during mc " . 

hrmutrhav'c 

. -- tubctcutu. 


:rcnv 


DC 


ircaimcui i , 

nectary 10 , 

Kdpi-. ,he b>1,c 

it. 


ULTRAVIOLET L1GH1 

MINE 

Spv Ultraviolet U&ht' 


ULTRAVIOLET LIGHT. FAU 1 
OF 


Defeclivo l«un»er: l Hit 

tiavioT »n tKo (*n*t «*t Uu* *t» 


umimUv niMrifo 
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ENDARTERITIS obliterans 


<«*. also. 

lai 

Pifllhcrroy. 

Infrared. 


In all of the above, th< 
long ami frequent. 


:nMtV must 


endometritis 


s«. also points in technic uniier Cervix. Inflc 

Galvanism: If preliminary dilatation ..1 the 
under Cervix. Stenosis of. I sc a coppc 
uterine canal will admit. a> the jn»#>tnt 
abdomen. The copper electrode must h 
length, except for the portion actually 
with 6 ma. for 15 minutes, and work Uf 
Copper will he carried into the mucous memhr: 
antiseptic and astringent’; ami the effects of the 
cause a reduction in the bogginess of the uterus 
in tone. Treat every second to fourth day. 

\i tin end of the treatment. the 
herent to the mucous membrane in th 
b\ rc\er»ing the current, and allowing 
to act as the negative for a few mo 


rplic pi 


autions arc 


ot r 


Diathermy: 
Ionization • > 

Vibration: 

elcventl 

Cushi.o 

w ith lv: 


ENURES 


Auloi 

Ultra 


Anc 

time* 



>tic or "Idiopathic C 


ant lamp. *0 minute*. 

> to it mmutev an *.> \.s 
iaI e\p»Mii.( mild 
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M, daltoid®u* 



S. radl 


‘ *■ Mc,r * v «*»i 


u. 

V. fie? 

y. fi 


y. brachlolio 
iJBT I: - ulnaris 
_ . >$8** ^'-dianue 

y. brachioradialia-y-* ^ 


rclxor carpi radialio- 


ion>n profundus- 


^ ^T'* Pr ° nat0r terC ® 

-j—* I ralrtaris loivus 

"l * * Sr~ i: * riexor carpi ulnaris 

I ; JL 

X0 P pollid s long" j ^ L. flexor digitorur. subllii 

roiv:tor quodratus— -/ . . »y" ~ • 


silicic brevis- 
r.ens polllds 


i-/"'-- ' dieitorun subllednit 

/ i ’ is of digit, quint.) 

,"^7 

r-il.'-xric b re vi 8 

^ Yi. ab digit .* quint. 

or di^it. quint, brevis 

opponent* di*;iti quintl 
i X^".. ir.tcrorsci volares 

iii. lucbricales 


Itotox Points of Upper Extremity. Anterior Surface 
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ebitis 


n) V alo*»r 


2 the lengl 
Radia 


Lialil: 

Ulir* v1 " 1 2f> 1" 10 

ir wu ™ a>onf daiiy - 


PLEURISY, acu 1E 

Inf ,.red Ugh': Mild l> r,| l”"r f 'a 

. i I -, mch spark inlenst 
High d«Sng; eotimAn the ahii. U red 

a <lay if needed. 

Diathermy: Indirect method, a* it concentre 
trodc. 

Ultraviolet Ught: airi.ndcd lant|>. three t« 
1 moderate reaction, daily. 


L 


pneumonia 

Diathermy thmu !■ 
toleration. 

Infrared Lipin \ 
front and hack 
/rested lunss: 


PREGNANCY, El 1OP1C 

See Ectopic Picgnam >. 

PROCTITIS 

Ultraviolet Light: ({octal npplicat 
Ule*; mild reaction dail\ to ll 

PROLAPSE OF UTERUS 


and 


finh 


< ■<irl«.n hall cleclindc in vagina . ,-nmvted 1 . 
negaliie na.l on .ih.lmmn. I , ,„a lot In . 

I.| the te, Imn tin in mid,-i (m A* IW /Vf.Dvw.. 

iim- vawline •> a Inhin ant 




i 
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fracturf: 


Infrared- 


p r „f , 

Simula 
i*nl afu- 
xh> in 


* rea I merit .J 


(lie 


... i , , "■* "uriup . .. , 

; ,V !>«<"".• fairli u!»'r • l " lf "f a, 

'I " " 'IN ii.Wul in cases of n 

""" Wral„ 1 ~"»>i, ll , 


R L \C 



, U ,rom van, »ni for 10 io 15 minoto 

I —nip. 10 minutes, 
ilrv .io to 15 inr||C 9 . 
minutes. 2 inches lo contact. 

"•'i. with Mistering. Repeat, if necessary 
begun In subside. 


ririi|M>fjtr nr Owfin discharge mlh* 
iiuiteil and superficial. Milder or- 
- than wlial is required in produce 
i.l -liglillv analgesic. 

I 11 ... I,,.i |,.|. healed. 


Negative p*»le: 

Softens, liquefies, disintegrates. 

Increases blood supply: reddens, congests tissu 
Produces hydrogen and alkaline reaction. 
Halogens and acid radicals applied to the tissu 
Irritating and stimulating. 

Increases bleeding. 

Scar from burn i« soft, spongy, yielding. 
Favorable to bacterial growth. 

High voltage produces deep reaction and less skin 

. the parts throng! 

■ poles. 


The passage of (lie current heals 
action is not confined to 

Mild currents invigorate i 

Too strong a cm ■ • • 

Do not turn current* 

When the negative p«u< • 1 .. 


irrents depre 


epti 


GALVANIC Cl 
TIONS 


\ 1 . CON I RA INI iv. A 


k,., 


id ptodmltvp film', lattesv 
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* arv nxuilahlc*. 

a large, indifferent rlrdrwle at n distant 
small operating electrode. The deatfi 
a .-mall area around the electrode. 

urrent i> turned on abruptly, the coaguli 
upcrlirial; already coagulated tissue ’15 u poor 


31 

grot the li—ue on which it an*. As a rule it is < 
the extent of coagulating the tissue. and allowing it to sto 

Two general rtiollui 

1. The use o| 
of the body, and 
action is confined I 

If the maximum 
tion will he only 1 
conductor. 

If the •current i* brought gradually to a maximum, the co¬ 
agulation will spread to a depth about equal to the diameter of the 
di-r used a> the nrtixe electrode. \ greater depth of a< lion w ill be 
secured h\ moistening the coagulated area with salt solution. 

2. The use of two electrodes of equal size, the destructive 
action affecting the entire mass of tissue between them. In order 
to insure that the tissue i- thoroughly coagulated, the current must 
he increased slow In. and brought to a maximum gradually. 

The slough require* from one to three weeks to separate. The 
literature frequently warns against secondary hemorrhage, but 
reports of it are rare. It is the w er’s opinion that if >>ne 
docs not permit the wound to become infected, there is no 
danger of secondary hemorrhage. The destructive action stops 
with the shutting off of the current, and all subsequent ef¬ 
fect i- inflammatory and healing in character. 

Keep away from large blood vessels. The blood vessel wall max l«e 
de-troyed. with a hemorrhage either immediately, or after the 

coagulated portion separates. 

Axoid bone. l>one offers a high resistance to the passage of the 
cum nit. and the periosteum is the first thing killed. 

Edema follow-, lasting for two or three daxs. Look out for the 
obsiMn as «»f xital 1 tnnina. as the larynx. 

Contr.c : -■.?:•! adhesion are not common. 

Shock i- ,,,v. 

The \\.. -bat 

will: 


Keloid max dexelop. 


left hx surgical diathermy is sterile; 
gleet is there danger from infection 

The f>loi id x esse I s and lymphatics an' scalexi. lessening Id 
of heniot rtiage. the spreading of infection. 01 ot 
malignancy. 

DIATHERMY. CONTKA-lNDlCA UOi' 


»nd o«ly 




Medical: 

Do not use 
is a poMilijlitx 
The unipi 


"heir there has |»ren hen 
•f one Uuhemtlmiftt M 
•lur appluatoi max In' \ 
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eadache 


•«h between c&** 

■' u ^ ,uui,vem 


in which J* ,cr 

Medium intensity of curr ' J 


, !“!.r-r .he diseased sinu 

Vd* ra “ i.„ti 


.... over .. nasal at 

\*' lf Indirect technic. ■ .. <* n 

MK-V.r. Radiant lump -xt.irnall . In " 
I ItravtoM t'lgnt ■ . i i*.i 11 \. lull this has 

‘liahl may be applied t |,, un 

,1 • | iiur./ rods, r 
,.f the nose, 
la n-rd t’> dispel 
.,! at small poit 


? PP» 

producing dislignrinv. 
» c .ks or months. 
ducedon the mucous 
ficacious. \n clclic 1 1 
or reactions may i ' 



plicator. 


SPINAL STIML! 
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PHYSIOTHERAPEUTIC 

TECHNIC 
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o 



f.*"*"' .. 

f,ii< . . 

c-fuV.r... 

Gl»» con ' ... 

O'" Cystic... 

or- Scoph*» ,m,c ;; vn) i„ou« ■ 

C °" C, ',h e . Acute. ... 

SS*-^. ■■ 

0o« l . . 

Cray .. 

H 


llaemai '?' 1011 ’ 0 .’. 

Hay Fever .". 

Headache . . 

Heart Disease. 

Hemorrhoids ■• • •. 

Herpes Progenilalts.. ’ 

Herpes Zoster 
Hijrl, Frequency O'scharg 
Hyperemesis Grav.dnrt.rn • • 
Hypertension. Functional . 
Hypertension, Organic i>tap- 

Hypertrichosis . 

Hypotension. 

Hysteria . 


Functional 



Jchthyiv-is 
Impetigo 
Impotence 
Indirect DiatV 
Indirect Figuration 
Infantile Paralysis . 
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fissure ani 

FISTULA ani 


H i, Frequency; Rectal vacuum tube, inserted so that it just ^ 
the sphincter; mild current intensity; 7 minutes. 3 to 0 tiroes 

week. 


legation: Positive electrode of copper wire into the fissure or fiMula 
(preceded by local anaesthetic if necessary); negative electrode 
at some indilFerent point; It) to 15 tna. for 10 minuto. Reverse 
the current for a few moments at the end of the treatment, to 
loosen the electrode. If all portions of the diseased mucous t 
|,ran*: arc reached l>\ the copper, one treatment will suffice. If 
not. repeat in four to six days. 


Zinc will do as well as 
seems to be even more useful. 


t opper, and in some instances it 


flat feet 


A priori, it is more desirable, when pr 
strength of the muscles that hold 



support th< 

In acute cu~ 

High Frequency ; > 

sum ami inn* 
such intensiu. \ 
muscle. Daily 

Surging Sinus* >i 
muscle ami 
the foot t (In 
oil the innci 


Interrupted l.n 


ind thus constantly 
temporary support 

•harp, quick, imlivi 
-ide of the heel, ai 


ed to exact I) 



to increase the tone 
arch of the fool, than to 


sparks, along the sole, d 
ic inner length of the 
vs a I'crreptihle jeri, in i 
10 minutes each time 


mrossitv to find the motor point of % 
eparatelx One elevltxwb* on tV»e i 
well softened bx stinking* 
leg just below tlw* kmv 
< III lent I Utensil \ 
void excvwixe 
mimilr p'lun*. 

■n sm.lndlh 
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V °UlTl Nc 


f«u /„ 


"<l»r 


WAni s 


ANDm 


f'ula 


IOI.E5 




w M( if yr 


RAYS 


>,A, C COL'G 




J work 
The n 


'* ifli if,_ 

u ltli Mr 

I* , lf1 / ,ff »*>%!? ? 

. rur > throi.!i. '* 
crus u *'> 11 I*. 

fora> t«4 fafl, jJ 


1 ’"per ,« nnmdm 

in treatment i, a nbjm 
F F-nent work. am 
... .„ ” £ >co P f - ."°“M I* in-u*. irw. 

from ik“ " ,n ,he handling 

iroiu,tiii«i uorlc. 


A-K/ 


C If**. 


burns, acute 


T 1 ' trentaienl requires from f..or lo twenty-four 
ne pain rji-. up aflrr one. or a ren few imiarnt* 0“ 
a ' *- n •!' hnling lake* place; the him recur 
<-•1 a \i'r> intent reaction v>irh tin- hrsi ; 
minute, with the form, at 21 inch.-; he 


- . „. 

•r: “,*?« * * ......« 

S- RA • lSnft gently a«a 

l with di*" n d n.an!pu'».ion. *«• 

tvn „ v „r rtalic »P» ri “-use the 

1,1 ip, dure Inch ' 1 ' [ 3° Ita< J ? 1 , ,diont. 1 ^ 

* The" “ ,.|,; r -kin has I" r . ( the raaw" 

ii.cn <he atropine , minutes 

lt ,„i W light: . P , «r® ^c UnRlh*. 

oltravinie l(l ,|,„rt wa , 

heavy Us hl. Central Ttcnm 


re lU""' 


SOURCES 


f 1 tlirftviolet Therapy- A. )• a ' ' rMcaco 

©utliw ‘ .. «i |»| a nk. Brown 1 rc ■ 

m/reVenO D.vls 

lectrolherapy, U- u 


Handbook ..I 


nhia. 


Chica 


II.ph Frequ. 


Manual 


N. M- El 


Nr» Medical V 


rdt. New Me 


VII i non Fc hnic: N. M I 1 ' " ^ ^ ^ . , r. K«nM* 

Notes on Chronic Disease: A. S- ims - 

Gty. Mo. . _ .... li Rwrnatein Xchey N t'..n 

Ultraviolet Rays in Modern DermatholoRV t K- Ihrn.tetn. 

recht, Lancaster. Pa. c. t < \1., 

Phvsiotherapv Technic: C. M. Sampson. Mushy la.. N. \- <■ M ■ 

U-enttals of Medical Electricity: E. I\ (.umlw-thaleh, M 'lu . 
Louis. Mu. 

Electroihcrupculic Practice: I • Nci^wangci, f 

Chicago. 

Medical Electricity: H. L Jm 
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‘ r a , 


" % I 


e Cx />c 
fcr, 
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" >••« /,f'•>Vr""" > c *>»full • '* N S 
Tr»... i JJr not f ' n Cf | | } 1/1 .. 

f ? r «"«e„ «».iawei 


Click,•„» . , 

fwiificr! 


v »v 
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’“IS, 




fc">fw r t ,, ctlon 

,r "/lr,J_ - 1 lu »ui, si(j< . ”• «d repc, . ■» 

l 1?-u 

^SSsSS3F^sSSp^ t 

; m,,, i' • Xl.-n.i, ' Pfomoie lhr,l ° Ug " Ihr l.l.l !* ,4 ""i 

.c, K ,X: ^.-*«i.V7x7'r* r« f >wc 

.* ..7^^, ^'-.UiV n r. r !."^*-«!r3J!'^.w 

>■.■> .ii /, 

h i\ ,' 
f"'/in 

... 

. r<Jjtilr . . r«ctio'. K 

-£»: —=W■sscskS 


,| W since iiCT ■<• Imrfcui 

,7"'; din c.l 

'•r.,1 ,.. ,— : ^"pson g oe, c, 1 '“As 

>■ Ti,e " r «N, 


"""■ntul i„ )*.„ ^r—geo^f -- 

ii,..,;: i" «4cX n ..^ 


irritutj, 


Cooled I 


cure, 


»»*' rS“'"'r *• *« nt'tevtk, 

I . 11T '" ra <* »«'~W Imp. L 

' ‘hort ,l,„.n77 TOI ^ f«» £ -i. 


f physiology 
, F . tLlOH‘ 


fit ** -1 


lip*' 1 . 


and 1 


olcd 1 


r r*-i f l ,,,, ‘V^r'u n ' , ‘ , L' ^J.prni* I**’"! 

-"T*-" 1K ”"' 

«j««- r 0 '^i'« , ’' ,w ' lur c.. 

kill, UcW>»- 

’i.- 

<^ r ££* u' 

S£&GE^ h 

ULTRAVIOLET LIGL 1 
tolerance 

„ i, «•,": 

.lifle, in cUccl. , . 

nunc the 'l"' ':' 1 .' , 

M«kc -1' h 1 1 1 ’ •'j,.. 

o( a .|uatter. am' J“' OB . , 

to iVO incnc 1 '. » In ■ n 

open ihe hood »* ' ^ ^' f<( . \ |>, 

three minute* vw s * ' ' ^„ u ia hi 

the individual eaw' ^ ^ ^ 

minuter. VW v * V the d*»- 
action ma ) l* Kk * ’ ’ 


URETHRA. HYLERSLNSVVl\ 

NEURASTHENIA) 


Gain 


, the tttvthva 
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fiJ/ed lntlhn. Ifni, f r 
hlue-glai* hullm. 

L'llraviofri l.ijrhi: 

rax » 

For dry, teal) form* 

rtff VMVJMII” f i, 

/cclioil .,f lhr In,,.. . 

ronlrj Um|>. I ‘ 

Vibration: }i„fi n ,|,|„. r 
prr.viurr. if t,,,,'. . 

Im- || K h| until I: , 

photic, and 


i the 


.. Tin, „ 

r",. i.i mi, 

1 <ni<| vr.! ‘"K III. * 

/'r *' r "^ light 

• i»at< l, Uc , |>r 5 er em P* 
1 c ^ ,r, 8» d 


■ I. ‘ r , n ** "rt or 

K surrounding lisvs Uc . 


ELECTR O-COAGU L ATION 




gu rat ion: The pn 
from the uninolu 
The effect i, ,1c 

i •*••• -vvinj^ 

“'{Si d-Ar’ J' , 'u' , r r °1 UC, T 0n b, . 

stl.le: current, Two classes of effect, are ^ 

there i« ,c ,,..,, 1 .,,. V\'i n f ua ^ ««• and close toeetk, 

" ,C enl,r< ' n,ass » f lissu <- between th. m ' 

h.idv. and a'Minli" m’er ih!i lr< ^* 3 dislanl part of d* 

i;im„ • diet' „ th ' re 13 3 '•‘•agulaiion for, 

... 11 ' '"iter, depending on the current 


tile eic< 


i y> . i.J Sol' ly by the heat produced bv the 

Lir:c current. J 


empyema 

Ph^ifilficratiy i 
I uia been t 

Di&tf HTmy. 


lined. 


covery and healing, after surgical drainage 


Ultraviolet i.ireht: Radiant lamp, 30 minute*. 

Atreiwled lamp. I to |o minute., 20 to 10 incite.. 
Alild fraction* daily. 
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Ughi t 

r-moliHt I to 5 wilnutw. 10 to 5 inrfi^ 

i irt riHtlrtl. 1 |0 |0 (lliliutm. 

'Ihrtr lime* ,* wrclc 

S ftr> 1*1 *j»pfi< *tor« thiH/ltl he ui^d, which prevent 

t/i»* bj’.ht an the vaginal wall* nod the exterior part* ar, *«>ii 


< mvix. stenosis or (uteri) 


/ n//'ifnrruitu 



a (tradualsd. ,.r laperinp metal r |,. ( . lr ,„| 

"7 ' hi * ” '*»■ '» «alivc pole. tSVouI* " 

' ' r Pf" lvr P“‘' m “> ™ >'>c *S 


C.il%ani-m : I «■ tt grathintetl, nr t 
cervical r 
vaginal «| 

.. lillfr procure on tin eleetro.fr. n r; ,„ ., ra) j" .. “.“"'"nen, W,,' 

..urrk ,m.l III,' ifrvit ,|j|,.. , s pusl, P( i ,' h 

III. , „„„t "I.„l».,ll, K 1,1 ‘ '""raied. '■ P 

..... ....in.im, i,, „ r ma ,\ v „ i( | ' 

«•„<■. .in.I oi.o.l cuUleruatiott. as soar tissue „j|| r ,. su |, ,Vr Pf 


Vibration: For loohni 


CHANCROID 



Utratiolcf l.ipht: VI; 



Stcure moderate reaction, ami rcpea 

Two or three weeks will be require,I 
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DEAFNESS, due to middle-ear inflammaf- 


Ml Of Ik 


“lily „i, 

•'""i 


third ,lorsal to first 

• •«»! ...OTM, in, |„ ■ -IJI 

" ver ";<• external nwatu*. n*„ ' 

n anterior agorot of the neck along the upper j , 11 »W«. 
imhIokI mtiMlp, with intermittent pressure ft . otr ®f dt» 

r“ ;: f , ,H:vr «35a 

me mroKi to its temporal articulation; | 0 „„ , W 

v '"<v 

p on the side of the head, 
i^ht on the side of the head. 


\TH, TEST FOR 



to fnradie stimulation occurs in fr-.-n 
trt death, in the various muscle*. \ 
• iKuli/ation is not dead. 


-RMAT 1 TIS HERPETiFORME 


(Itravi 


5 minutes, 20 to 10 lOcKrr, 
ly. Local and general. 


DERMATITIS VENENATA 



The hi 


The first tin 


nt at a distance of three feet: decieasr 
ill. to a minimum «»f lf5 inches. 

it for S minims, i nr reusing 2>j mi "" 11 '** 1 
Maximum of 15 minuter. 

rralnwnta .very mohiiI <l»y; Own '*>« * 


week. 


than on . 

.- r ee that ultraviolet light 1* eon 

\!,»%t writer* **F t promoting blood 

u-i.i-.ion of sugar in . 

***** ,C ",!l' a f,fi e .’n Prior border of jhe 
tV v-rhr.. Trea. daily. 

second day as long as 


every 


DIARRHEA 


losage over 
nerve root 


High Frequency: [onic do 
line, liver; and spinal 
dorsal. 

Vibration: Stimulating technic 


diathermy, medical 

See also High Frrqw ;< f)i • hurge. 
Physiology: 

The eft'eevs of diathermy at 


pally ot rei 
vav'dilaFii 


low i 


Mlay in; 1 
Ouietin 
inhihilioi 
•\hsornti 
Stiinululi 
Stimulati 



PlOl 


falittt 


mlath 


ml mil,u 
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a 


r .I«. nccaslnn.lly to produce ■ •pork Treat 5 
treatments ahould be of sufficient length and sir. 
an at live hrpclrmia. 

Vibration: Soft rubber bruah applicator rapid. 




medium |*rr.» 
hv ultra*. 

Ultraviolet f.ljrht: 

Aircooled .’t l»» l«> minute*, ni I 
difficult to predict, u- the amount of I. 
a Ititfte amount of ihr lijdil; il is nr 
cofislantl) move ilir hair ahoui so ilia 
<*x it. tart I to iht* I i>;lit. Endeavor to |>r< >• 


.- ftfe 


■Hat 


'""•"'Unt 

">«> hr 

at.nent uflcr the reaction r,„„, ,| lr r " l ' , 'on ; 
ha. begun to subside. p rewd,l >* o„r 

f >hilit if olo|»e< 

llrretlii.ilv and wnile forms respond if treatment i% 
when thinning has just begun. ® 1,1 ca, ^i 


rill not respond to physiotherapeutic m , llkl<k 

*t begun. 

.AMALGAMATION 

t'l eopprr and zinc electrodes. Grind the surface of the I 

Mtionrli and polish with sand paper and steel-wool. R u |, w j,i 00 
pine of cotton soaked with dilute 11C'l. Dip into mercury (pur* 
metallic) and a few globule- of the mercury will adhere to the 
electrode. Kub again with the cotton - ..iked with dilute HCI. un¬ 
til the mercury is evenly distributed over the entire surface of the 

Advantages of Amalgamation: 

Smoothness enables it to be re.idiK introduced. 

Doc- not require reversal <*i . u : t for removal, as it will not 

adhere. 

Introduces the mercury ion. astringent and antiseptic. 

Vibration: Ball Yibratode; medi : high speed, medium pres- 

AMENORRHEA 


lire! 


Calva 


over wrurn; 

feudal surges 


10 


i electrode, current in- 
id a high heat, not over 

h speed, medium pres 
over posterior roots of 

nerves. 

•ke for two or three min- 
i vibrate too long or too 


.0 to IS inches. 

niiim; larger, iioailivf 
ati<#n. f**r HI minute*. Situ* 
mute- Every lliiwl d*y* 


Additional treatment *dl depend 

■.prakin- ' «« be divided into thttC division**, •—-- 
and I I Therefore, wee Uterine Malposition. d« 
Ions. etc. 


analgesia 

m . 1 . 1. 1 ,,-v \ local analgesia may he produced hy mean* of I 

h -'X-. uoo. - >lc Ii.irge. I - .he with Ihc degre. 

tliai produce.’ a pinkish-violet fluorescence. Uo nul use .p 
k. cp in direct contact with the skin. 


anemia 

Ultraviolet Light: A thorough tanning of the entire *“ ' 
great assistance in building up hcmoglob.n. Vuil. 
a. to whether ..r nut it is a.lv,sable or neerwn «” ¥«** “* 
ultraviolet lamp with the rad,ant heat imp. P>ank >«* «• 
radiant lamp, while San.pw.ti produce* exceff!Xe T 
.how that n.u only i» it nut necatwary. but le» n , 

writer ha. found by accurate oWrv.t.on of earef .lU P snned 
experiments, that results without radiant heat are at lea-t -t-a 
those with it. 

. ve the air-cooled lamp, at ahoui SO inches. ..vet ti < ent.tr 
naked hn.lv. beginning with a two to five minute eap-cut*. «*» 
crea-ing according to the patients reaction, da.lv l» twice a _ 
until the patient is thoroughly tanned. This mav n N m 
ten to twenty exposures. Avoid producing severe react... - with 

blisters and swelling. ( /(runnfcl / chi Tesb 

Io determine the original nose, sec 
ing Patient's Tolerance. 

,y „f the long hones, in the atm and leg. by mean, o< u*v 

c.i-c- tlu* formation ot red blood cells. 


Di; 


Ozone inhalation 

\ ....lensationt Some of the older writer- date that the W 

metabolic stimulation is useful in anemic states, lew t> I 
Ml..- is .1 contra-indication to autowndetttalw*. 


ANEURYSM 


Gnlv 


mi. to promote coagulation within the vw V *>'»- 
mt.-olu.-ed ..no the -a. a ...wsi.leeabW h 
being allowed to coil up within The wl.v is 
positive poll-, the negative elcvt.odr being pine 

the body. ...id the . uiivtil gtadually nv. .cased to I at 
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VAC 'H13Kj Us 


V AC/.iv/ T/s 


.«■ iihr; 




Wifffc 


* ',;, rr '' U( '^-: f 

,o °-C ^ J 

;,>^ na ' »ri fic a ^e-poin, wi| , V '°" "»»»i«!! # * i - 

v« 

«"’l-r /w! ;n * lul « in"".' '° PortKfa ^ 

'“"'■m inttn'lj*' C/ bo*ic. Tv* ' nan "er « $?*» "iw, 

f,r « d-ucV , , o ry *° ‘°'e«,io n l ,* s " e *«>ivc pad 

‘ ' ,,,a u V'-'« ugt, Va '”7 ,h * d ^4 «* ct,; 

5 ^rodu™ mvST 8 ' a PP«c»lo»- air , 

er * re a«io«. ’ “'^oo'ed /amp, 2 |g 

^/COCELE 


^proviw fln i 

""' , ' , "' , ' m ' 1,0 •»»««£ 

maw ',f jlj/l r,1 l' ,( l- »horl stroke. light brushing motion, 
iat ., 0 T fintl , lf j mto t ht gyofn ■„, ,/ JP dimlion ..f 

' rr «« '•very day f„r fix daya. and then twice a nrrl 

1,11 improvement craaet • 
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^S/s 


1 j„. . 

Hi,. '!■ 'Hhl: 
r . * ,r * or ^ V*p the h. 


SVNOV/T/s 


,, - ,1' , "' 1 ■***. l0 ..u>. 

, |It r • 1 Iftcfc. 

* “'S. ' 


^fovio| c , | iul 

. . . 

'■'fra,,.,I Lj „, ,r ‘"''lamp.'T,'"'!" 1 '• 

U * h,: Mild, ,, r „, ’ 0r ' v »>y Hr' j 1 ,«• 2 

^ Ponged ltch " dJ >>. 


>M 4 , 

‘ ,r *Jfthr# 9 

*> i 


S VPH/Us 

1 <'>sioi/, crapv is UKfuI 

' llr "' ">'<■< li s |„ is *' W U-an J 

'fifth frequency I general mctjfcei;,^ 

j '" Pr ' mo,c a ' w °rption „f ,. ludol „ 


tabes dorsalis 


ruralii/ilv. ", (l* oTSK^UL '“'V ‘ ll ’ rS " lil f " r 

fx-'JlK- met Inn I*. The chief ai!n f t P * ,h ? lo S ,cal P ro <*** to then- 

—1~ w££r * *■ —■«■ *s 

mfi*or.’n technic: 

In Ihalhermy I r„m from lo I,art, lli rough (|, r affected 
ftnrUnn nf iI k- cord. 

N *'' on«l: Sf.il ic or high ffeifuctn) di/charf/r by mean* of thup 


Third: 


In 


•In 


of 


. .ibr.itinn hi lb hull a/ipHi al»r, bmn tlrok r, mr 

■cil, to nil -f.m.il rvfilrra nml lo uialic notch, uifli u» mud 


lie. 


20 l° 30 

• nt ran l0 «iliuu 

, a | ,u<> tc ; 

U..UO "' 1,n * high 

^ J - iSS'*’-,! lig' 1 ' P'^Kiii"" >’ 4 

^*u , s 3“.,VnK , »- 


”&>**** KS 
;nFR AND COAL MAR 

l too,p° wdE ^ r^rv 

ta t0 Tt ,r.h-."‘.V 


.rucolff 1,1 ' ' mi,.. 

. The . a ,»atL l ' a 

^raiion y ,ncn »l ^ . u , 

bv a bl»°*. c " r „ntan""'' 

D ’ t..non, cv . 


i, v a . 

s» 

“''' C,, | l'"al- rat'' lUv 

ul „ i d S -»'« uu ' 


only 


TETANY 

Ultraviolet l‘?h' 


Kill inc 


Tic douloureux 

Medium inim-tly 

High Frtquencv • •‘ . treatment 

electrode; l‘ r °‘ ‘ ^ ^ 

Oiathnin; 

. i iuIiuiiipiI aj'V h *■ 

Yihratnm: Lu>tn ^ Vhr -t« 

»*ver the •tleiUr to thu* 

root* Cwm secoint c 

V)ltl«v...lct ligl'h '» lh * 

TINEA. ALL VARIETIES 


lltt.vhdrt Ml 

t » \ to J mtmttev « 

' . iV '..... ox \ AralU 
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Illustration 31 Photograpl 
to the middle ear. 


showing 


the 


Linn 


biaural 


electrodes 


for applying diathermy 
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■ 


ADENITIS 



i<i«. 


Racfianl II 

hrai by mean* of 
#flM 11 Mil r< 

fUnd lo direct iIm 


ten tune* larger that 
nearly as possible on 
«.. .1 100 m«. pci *p 
degree of heat for u 

Ultraviolet Light: Precede 


a 


It’n 


io ik, «. 

•» on/'** 1 . 

""-■S 




<'%.-v .i,! Ti . i, ,* 1 

Maud. and ^honla v 
mi.- m.i, „r ,h, boj, r) " d i* 

: f j h :,—««-ircirU 0 .^ 

11 15 MM,rr effective i' 


■otte. 


haul h.-at for 20 


nnimte. 


led. 2 to 10 minutes, at 30 to 5 inches 

If general condition re< t ui,.-, ii. expose entire body 

lamp. 1 1 a,r <°CW 


Vibration: 

stroLc 


are suircrhc 


On suppurating gland.*, after 
be used. Also: 

Ionization of Zinc: (sec tec 


'ushiotted applicator, rapid. ^ 

r. owi the glands and efferent lymphat. 

'’"_r h : Cther ,hc '> m phatir s 
corresponding 


technic on 


ADENOMA 


Air-coole. 

ttater-co. 


■ I drainage, the above can also 

ibscess). 


<— ex posit re to radiant lamp. 

10 to 10 inches, 
nos. I inch to contact, 
i! and general. 


... Irodc over the tumor; negative 
distance on the body from I he 
i at the patient will tolerate: 30 


pouible. A long time 



mobmi ;; 

- . f ^ 

V. iyeis*tici. • .:*" K - v 


U. orbte 

t. -viBSet^r — — *1 

M. orttlc. or it-- 

r. r»«i*ri e - 

K. trl»MuXo‘»-j 

gentiUli' “ ■* “* 

k. lar* 



v. 


iSfS- 
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High frequency with the eye-electrode, through the eyelids. 

Negative Galvanism: \pply by means of a gauze pad moist 
] per rent salt solution, the connection being b\ mean- 
or tin foil laid upon the gauze. Or a special eve electnx 
used, as shown in the illustration. Adjust current crj 
toleration, and treat l..r 10 minutes, dailv. 

Vibration: Stimulating technic to third cervical vertebra. 


GLEET 

See (Jrethntis , Chronic. 


GOITER, cystic 


Must writers a 


erttp\. 


agree that this eondtl 


ot be 


1 


Eberliurt 


rrcotmuends |,, K | t f rrquciwt, 


*" contact with th- T '• '• : 

"f 'harp spaih '' '•'».>" i •'« 



ehtevi bv «.V, 
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ADHESIONS, Po3t-operative, Intra-abdominal 

Pelvic. 

distributed 


Diathermy: Remember that the heat 1 

tween, the electrodes, and is greatest in point* m 
rr electrode, and also in tissues of highest resist 
tissue. The intensity of the current 


onnec 


i straight lit*' l*e 
arrst to the small 
incc, as bone? aaJ 
should not exceed 


electrode 


)oo ma. per square inch of the smaller 

High Frequency: Vacuum tube, with a current intens. 
producing l/> inch spark, in light contact with the • 
constantly in motion. For pelvic adhesions use the 
rode. 

Surging Sinusoidal (Morse Wave): Electrodes placed o$ 
other, one in front and one behind, with the area of a< 
tween them. The smaller (pad) electrode is to be pla 
surface to which the adhesions are supposed to be nea 
the anterior or abdominal surface. Current intensity 
toleration. About 10 surges per minute, for 20 or 30 

Vibration: Long, slow stroke, with deep pressure; vibrato 

area: percussion stroke. 

The above four modalities in the order given, make an ex 
bination. 

Galvanism: The negative pole softens and loosens. Chlor 
ionization have been recommended, but it is doubtful 
trate farther than a centimeter below the surface. 

Ultraviolet Light: Precede by 20 minutes' exposure to the ; 
Air-coolcd lamp only; l/ 2 1° 5 minutes. to U> 
Daily, to three limes a week. General exposure. 

ALBUMINURIA, Due to Nephritis (q. v.) 

Autocondenvition daily. 

High Freipu-.-iry spark* over lower dorsal and lumbar * 
breeze (.1 the spine from nmltiple-p 
tube over region of kidneys. 

Diathermy through kiduers and liver. 

Vibration: Stimulative technic to lower r 
brae. Mild stimulative technic over k 


alopecia 

High Frequency; \ « 

producing i t(] 






vuinwn 
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preface 

, A interest of the medical profes- 

M on in the u P . mc j the author 

sick prompted th.s hook. It seem ^ lhe 

that an index o amen able to phvs- 

S'Sa^ti ht help to standardize technique 
' nd give a better method of company result 
That fhere is a definite field for physica therapy no 

" .m fa,, i,»"”H *-?“ ?£fJZ 

help us to more clearly see the boundaries of the 
field and to more correctly apply the agent* to that 
field. In numerous places in the text reference ' 
made to the use of the “vacuum electrode. The 
“nonvacuum electrode” can be used equally well. 

Grateful acknowledgment ; s made to the Vic¬ 
tor X Ray Corporation. En&eln Electric Company 
Paul E. Johnson. Burdick Cabinet Company ant 
H. G. Fischer Company for the use of cuts tllus 
tratinfc the method of application ol various ph\M 
otherapv measures. 


Lincoln, March. 1925. 










Ultraviolet Light: P 
minutes. 

Air-coo led 
W .iter-cooh 
Daily. I oca 

Do not ill on phys 
quiremrnu. 


ibral anemia 



High Frequency: Claw vacuum eye electrode. Avoid , . < 

■'hike ami break llie current will, t|„. electrode in ’Ll, ' “ c,n * 'Fort 
by means of a fool switch. aCt ‘- f’ r rf cr ,u' 

Calraniatn: Negative p„le, consisting „f a pad „f 

I |*er cent (odium chloride solution, or .odium iodidTL U f M ? 4 ^ 
metal contact being made will, u .trij, „f lend or blmdT 1 "" 0,, 'S 
live pud over cervical vertebra-. 2 to I ma. of current* 'V 

Belief, I i. to be expected in the early stages, by long and pa Uei 


CATARRH. NASAL 

Scr under Hypertrophied 7 urbinutes 

CELLULITIS 

Radiant Lamp. 

Diathermy, for prolonged periods. !/, to 2 - 

High frequency, through the dressings. 


exposure to 


m p. 2 to 10 minuto, 
lamp, *4 to 3 minutr- 

I general. 

methods to 


berapeutic 


V,1 '~ bf.b , doV' , ,T'peVuM^r,[pt" r | V '' r " r ’" frnm ‘"t .ra.il 

*-«-..«. 

’ , "' kc W " h '"“ ,h «>f '"Met viltrulotl ,i 

_b» ^ '' 'r I or 2 minute. .... jp„l and 1 ' 

JC otadnmi $pemj. 
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60 


>1 il r fi.irirni r<>m|>lij»« ,,f ,| r# . 

i„..i „ui f,„.,„i» •" 

ilani^roua la curry on tin, treatment. .. *h 

See dlitu Uterinr Mulposition. 


,,c * of a 

‘'“•it. 


f^/^c )STA7 1C HYPER'I ROPHY 


rum* Sinunnirhl: 6 l»y K inch indifferent . 

•|m ral p>"-inlu electro,lr against t|„. on the 

. «y ... ... 

* |**r minute. Treat three ti„„. s „ /"• fr 1)fn -* 


I (Im 


1 l M *‘ 

> K-- often. 


“ at l|„. IJ2 


icy with insulated reclul electrode 


!"* 2u L> 


Diathermy with glass vacuum elect rode, insulated , 

I"' 1 ;’ ,•■»»"■ •' ... tcninalsaud S. 

In an tmlllTeren. block In. electrode on the ..M.Hr 
Ultraviolet Light: Same technic a, given tm.ler l‘r„,„ IlilU 

loni/alion of thioiijnaniiii with tin- Positive in,I., t.. ,4C 

tr.nle ..ler /•.,J,s. ,.7„ 

every fourth day. r 10 njn lulr| 

Vibration: See technic under l } rt>>iatilis. Chronic. 


PROSTATITIS. CHRONIC 


a! factors e>pen;.i!v urethral pathology, the treatn 
lie found iindn ;»;u.«|>riate headings. 

il: I>> ni< in? .• >urging sinusoidal technic , 

/*roifutic H\j> <i■ ■ ;■ manual proslatic massage 


'r?abl> cr 




, .fowltain syf 


, foe 

_ _0,-odi'nS' P G i ^leo.^i«- *%eamAov«.l. 

I _ - su.tde'-^' y>‘ ,T ^ 

_ . -lAetta' (bra l>0 ‘ tU r r »t«J *-4. 

,t a. — o« r" Vocax** ■* 

' ' Co , ted Copper wir-e 


c . 


tor; w alert 


i„t I.ieht: Special applical 
^"'uTe'- moderate reactions, three t.mes a 
. With metal rectal applicator, 
given under ,’r o,n„c //>, 

... ■ 1 Spinal stimulation, hrst lur 

'"T.ie.’medium stroke, medium pressure, 
point. repealing severa limes. 

2. Prostatic applicator, stiort -tr 

stroke, two lo five minutes < 

3. Sofl rubber app.lt> it -- 

•I. Medium lateral sliok. >, tmm 

10 to 15 minutes daily a: tr't ami ' 1 


PRURITUS: AN1. 




R1NU 


Ins, 


nicrntiran 


loniwltnn. I hi* > 
shown in liir iJliipf 
abdomen hm ’JO 


•It rubber rectal tube; tin* 
i ilc? for two and threefoui 
: coil of wire made In frirxi 
i|ipro|iriate diameter. Arot 
,ii| -ausage-ttkin <»r oilier Jnii 
-urc front a fountsin-syni 
1 . 1 / the formula of nliiclt 
r> i.l with the ixriitiyg jpe 
alive pad may be plan’ll "ti 
l<i minute}*, three Mines a 


Ionization: Uw a flexible 
wrapped with game 
see Ionization ). and >• 
live pole .should be a I 
is preferable. The out 
tienl to feel warmth, t 
will I *c reunited. 


with the 
and water 


thr 


If lliete in cut a 

elution an the elei ti 


V <W<Ht 
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In general jlunic a tiiililionn «| (l 
fust at the side* of llir tar>iu. for In 

Treatment* ximulil |ir uivm onr< 
ninff. ami grafluull 
Irralmcnl tupei«*<J o 


'"'loir the v 




••r lwin> j 
l- Interval* ahnul.J . "*> at ,L 

-'--j nr 

JUS 



'’'■IcV, 




CON 1RA-INDICATIONS 


See under separate mil 
High Frr«|tiriicy 
Diathermy 
Aulocondensation 
Ultraviolet Light 
vibration 


CORNS 


Fulgu ration i, recommended hv Mmr wril ,. r . T| . 

i.«in r 

corn. Ihe action must be ntild .mil superficial. a 
Itraviolrl bight: Water-cooled lamp, tt„ ■> 

prut when reaction begins to suli-ij,-. " ~ ' N Cun >^ct 


X 


CORYZA 


High F. 


hi::: v- imTSSt 1 !! adjtmeii 

hi. and' side- ..f the face* “* ’* "“**• 8 U P™°#«I 

Intranasal electrode. ' 


: H ater cooled lamp. \* 
rays within fhe nose, 
inline, hut be careful tin 
> •> minute?*. There will 
. wfiun. However, will it 


of cotto 


on 


hed-quartz electrode to 
' 11 t the margins of tl* 

i < «dect rode is not smeared 
~ *' ere reaction following 

1 1 ■!! 1 >\s i■ < 1 by relief. $ 

n,i 1.1 1 applicator, tnouttn 
it in the nose, I ml in* 

• i i iirrent for 10 (piiiules; 


Vibrttioi 

do 


sal 


first cervical to hfla 
mnl npplieator, wnw 
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GRAY HAIR 


EberhnrtV High Freouene, .. 

’''h -1 ' fr, , l.. . current , "'"roi"* " w 

mU9 ' . ...any «'«> fi? -S 


HAY FEVER 




High Frequency: Have the mucous mend... r 

I lie nasal electrode. and over all lkt n «se cl* 

will, a fine cITlcnve. an,I l|„.„ M j , ' “'“ blr "^1 „'?«>■ I* 

racl, aide of the n, w . Irritable SndWdShE?? 1,1 5^ 
I’llraviolet Light Water Tooled lam,, " ca "nt»,i. W 

•urfaet* is etched ... ,ha, ,, will M atte, ^lTra“|'' 1 ' lira ''’'. «L 

. 

Of a ^^i,tr' ,,,S,eri0r " ar ~ a " d I ^ 

General exposure with the air-cooled lanm m 
caleiunt metal,oli-.ni, , P’ lo s| u»uUi e 4, 

HEADACHE 


ii ‘I nrmia. 

I Hyperemia. 

tfe apply main 
Positive pad , 

r ankles: i ma 


sill la, 


orvous and congestive headaches. 

nl: negative over the sola: |>Irm 
1 1 l.'» minutes. 

tik intensity; vacuum tube electrode. 

• 1 ,in«l occiput. 5 to III minutes. 

i'lil if it is due to organic disrase. 
fi-.ri time. Even • headache due to» 
I I iir\ed for « half an hour by n 
cl n<uroii headaches yield readily* I* 

I. - fort'lir ad arid *ccipit'-nucl»al 
In pimil nerve roots, for the entire Inid^ 


HEAR I DISEASE 

See l/y„, nr dilts 


l 
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CANGRENf 

Set afw> F.minrr 
t'ftrnvMef | ,m|, 
A ir-tu,tthnj i 

Water i-4,i .1.., 


GASTRAJ 


C»A: 


Aui 



ane to 


IflC 


Rastro 


re a*><j 


n ; , 




the 


r-Mrrtor In „ u 
' Kith -. r °» 


,ls highest boi 


),,er «ek ^ 


timulat 


point. 

nptnm of • ncrvoi^t . 
‘ >n ’ whlch w relicxd L 


timt-. the value of the preliminary 

;>p !*■ being questioned. 

minutes. 20 to 10 inches. Tan the 
uirhlv. by means of mild reaction* 


id. >lmrt stroke, medium pressure over 
rsal spinal nerve-roots. Then. stimo- 
* hard applicator by means of inter 
<>r edge of the sterno-mastoid where it 
|.o\c the sternum; one second off arJ 


apply here, ai given 


for ihu 



Illustration 24 —Diathermy to shoulder 
one metal electrode anterior, one 
posterior, held in place by spring 

clamp. 
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V, 


,> n ,/ lr 

‘ln,:"Z'r **'*/> ""rr /f> . 

•W lim,., ' '•"•I*. 2 i., 5 „ ""nut* , 

1 » week. a """mi,.. ' »ii|, 

-• >.. ., 


""Ii ■'iti' Ill'll- | r , 

-,.C 




.. .... '**' 

’ ihratr il„. . ,ck w »»h l* 

return. 1 u,<?r “* direct I* 


"" u,erin ' "»*9 




leukemia , myelogenous 1 

£*« tap 20 mi.. 

■'orocondensaiimi. ' "***' * „ s 

Diathermy „f fl **!?!» 

*"*>• ‘I v. 


LOCOMOTOR ataxia 


LUMBAGO (Lim.R;: 


'iritis) 




•on: *■/""* ..re-Mirr. lung peini**ion *Uoke. < 

1 . , ,l..|-.il and luntliU' irnt-i. 

I.rii '** 11 *.». »..ft l*»w**» vihfol- 

2 * . , „. ra | stroke. IlifftH »per«t. uml tony .ppUrt 

l i• , i. , • • ■ - 


lolefuiir** liu lruv>. 


UP US 


VUL-GAR 1 S 


In earl> stage*. when arc «ol? a lew * Tna l! 

Ful? ura n-^iilc Snow: xl * oul 1 ,n,,,ulr P"*" ,rr - 

Oirl» ,,n . ,0 i as Mil.wi*! -«l. 

action ii® 1 

* • |,| • Kadiant lamp 2<* minute*: ai»-enr,t#«l 

"7° 


chc»: water rooted lamp. 1 to S l 


iu •• H-nral "I"' 1 ’ reaction h*» l»eguii to Mitmde. Blitf 
Ny n L-ol and ^ii-rnl. 


l.VNlPHANGl I is 


III i-'.n K.idiant lamp. \ hour: air-cooled lamp. I to 1 

1 ,,raV l,0to 2 .Mil-, natr. r.n.led lamp V, «o * mmut ‘ * 

J* • * t.,il v • local and general, 
twice «»•»*»> • 


Diathermy: 


Moderate intensity, and 


Infrared: Mild |.r.d.'red 

LYMPH NODI'S, INFLAMED OR F.Nl \! 


-.. S(Mri(s> . i(| 

t "" * ! ‘ ,rc,ch - .. .. '' *"»»• •».«(« held 

in,), " , [ "" hl,r "-"t ' /«•.Ir.i.l,- nrea »<■»"' nne-foimh the 

w T 1 . . 100 mo - 

Um,,. ' U " W, "“ U - Local. 


• lluriolcl ligh,. j luili 


. Mr " imlml lump, Jj, to 

, . 1 i I- I niim.li-. I 

‘"":.l .iml general. 


MALNUTRITF 

l ltraviolet l.igltt 
ant lamp ■* 
time, in gciii 

Air-cool. 

action* o to 


MI.LANO K )l 

\ ililiilinn . N-n -i 
•h.iulii iv. Vi. 


20 mimdev TW 
. lhe nUiMi.'h-i 
ihe enure K' 

- S 


III Oh "I'lne Mr 

n \ ihmxtnw 


«Hwnt< 


(C) Jeff Behary 2019 


67 







(C) Jeff Behary 2019 









(C) Jeff Behary 2019 


69 









































(C) Jeff Behary 2019 


70 













neuritis 


f.2 


Cal 


Ivaulafo: Tliir current I, , . 

**••• • 1 * 111.11 . ... lra»rr. r .1 . 

I.. imM ,1,.. .'*"«* «r 

, . 


lilil. 


Dimlnvni) ,1, 

uni. for 

Hadiam I.jni| 
Ultraviolet Lffili 


*.li^'i , 

.n,o"r rr "" (m-i, 

" "»l II,,I , ' r,r *l feu , °' tr >/ 

, ,, , , , 1 lo 'M il,,- |l„. ,r eila„ 1 **rk 

; . . a 

na i„ 

"'ll also * aKa -»»n, : 

' fit** 


|\' 0 ( 


Mr'rn'nl 3 ". ,,,i, ''"in.. 

,,‘V..? ' - ‘"ionics’. 15 c • , 

* m ' in, h.. . inrlic., tp„ 

iid - ; >•■“* . .. «>*?£%**** 

1 l *' ,l " ,ie °» an poi n „,,, r , 

"mill.II >,r " l ' c: mild. increMio”? 1 N» Si, 

' . . 


1 emissions 

I" lumbar and sacral spine; an ,| so en m ; 
< minal vesicles with the rectal tube. 

" l< : < linir !° lumbar and sacral vertebra: a | w 
' 'itli rectal .ittachnient. 


' r ' 1 ;:, i'''nhl ■ Several small (4 l»y $i siirfare electrons over 
he l.ji, iiii-d.u; 10 |o 00 surges per minute; treatment* long awl 
frerjiienf, current inten-il) In toleration. 

ration: I. Medium stroke and |irr*«iirr, medium speed, di*k ap 
|/li(alor, lateral airoki’ over the fatly part*. 

2 . CrmhntHy increase the stroke and p|eH#ure to the limit • 




Illustration J4—^pJy'W 1 
aspect of cervical ami 
patient sitting- 
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63 

wi .aedium *«** P ^ * e ’ 

3- through thrir .pin.l renter,. 

ir-if 1 *;. 1 ; 

.?‘.ll other :1 , jirsl.for 5 n " r 

| the ground 


<«* f - r 5 n,im,,rK and ,htn u,> ,o 

* V ‘ G*ve treotmrnl, 

of :10 iniiu'tee- oWer writing*, on w.P«-r 

‘ . , rrcoinnirtuletl in (| , p Ir . ( -nt in ques- 

■ il,ai 11 dec "" 5C ‘ mrlB,M,lie 

rat*- 


onychia 


Ll,ra BLditn!’lam'i.. 20 ml w to 5 inche*. 

' ""'"f 1 

"• mr i- i,K 1 1,r.*f mm'.- a week. 

Dliater slightly* lhrcf 


ORCHITIS 


,„p with a metallic bottom, filled ««* * 

.', n,l to .me ,-ole. For the other £ 

plate so that it come* m court w.lh the 


,t lamp minutes. V»r- 
Water codicil lamp, 
severe reactions, daily. 


oleil lamp 1 to 
. \o 2 minuter 2 


I 


Dialhrrni): H> "" 1 

per cent sail -- 
patient -it- 
perineum. 

Ultraviolet I » It* j 

5 minute-. , 

inches. 

See also Epi'li'h 

OSTEOMYELITIS 

Dialherim : By mean, of ruffs, through the involved portion of the 
limit. 

Ultraviolet l.ialtt: Ha.haul / ‘"'I' m ' n '"T, , ** Tjjft* 

- «ua 

daily. 

The above are merely adjunct* to surgery* 

OTITIS MEDIA. ACUTE 

KuiHant Ump: Killwr on the hate -Vm. or »W«gh a 

kept moistened with isolottie *tn, solution ttel lotwuu •«* r, 

lion). Till* will relieve p»l« 
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Dedicated to My Father 
DR. CHARLES H. BREUER 

A Piotteer in Physiotherapy 

Whose Earlier Work in That Scie 
1 Witnessed As a Child, 
Thirty Years A&o 
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I. If too «eiu(iive (in* j, r i 
jirc^.irr. an.l fo||»we<l |. v ,| u . i. .^i/ '"? y *"* 1, - * 

Ii^Ih prrusurr, both hein), 1 i| t , ^ ,alo <*« wiiL*?^ Hil . 

lofrrolr I hr hi . u v ,,,r N*ai«. < | *^Orj ^ 

2. Tin- liver on ,l . *’ ,h * NfeJ? 

.. doraal. riul.i .i.l.. , . . slimiil... ■ 


•Icroir lltrtn. " - -*“"? ‘'HTi-axa-al 

•y Tk- it 1 * k thl w 

, . I lie liver ami t.»|i T „ „| lol i . , ' *H 

«... li.-r,Td r ,, , " u,0,f d f„„ , *3 

..'"-I., ;c'I ,•«* Ssgf 

. dJz:::;:: n T7 , r , "« >« "<r i,. nd ... 

rated mr.l: »w1„ KKttT'' "T*”** 1 In II^HjjaJ 
Illation, Harming „f |„„|'''' 0 jj r ."''mil.l,*‘ 

..•«*. ..^ 


MENOPAUSE. NERVOUS SYMPTOMS 


ver abdominal organs: tomToMS "'""ai'miL'n. h ' ad an ' 1 


anic location; inhihitive technic 


niinutes. 


MENORRHAGIA 


MENSTRUA ! ION, 


METRORRHAGIA 

Me nor t h/iMi/j 

rift ront» of I hoot 



I-'. 1 .•fc-w.-Slr£ 

. '. tol day 

no removing the electrode, to loosen 

l' :, ll ‘ijiplioaldr, medium stroke 
Cwlfth dorsal and all lumbar and 


.1 EAR 

vmi i I Imi refer to wirioiit meth-nli 
• <l ilit f«-rruiIt* iirlvic orirun*. 
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VERSION 


I ir as «i«" u,ulcr ,,,0 lm S 

foil-" 
in- al*’ 


of Ulrrus 


riSVl ACUTE. (For Chronic Rheuma 
^ a ee Arthritis). 

<snxxrjssr» *?»«?* 


of I’ 3 ' 1 ’ 

belo"- 


" ' through tlx- )"!'»• >'> »*•»• 

I« 3lkr T y: a hovo ''">-> bcl °"' ,he i " ll;, " M " 1 J "‘ m ' 

i rod*** a ‘ 


of Mock-ti- 


Ks'l' 3 "’ 


Lamp- 


Mild current (>/i to M> inc1 ' s P ark in,c "- " 


„ ,„ ncv Mild current < ■ i > 
High r odc it. contact. 

** ,v 

Ultraviolet 


flL I lf Radiant lamp. I" minutes: aircooled. 1 to S 

r * vio wio i '» . . i "' 1 it p - v '.>-\ 2 T u,es - r 

yrgonorrhcal rheumatism, in- reuse dosage 2o to 50 per cent. 


RHINITIS, atrophic 


Ultraviolet Light: L'se the same technic as given under 

Hypertrophic. 


rhinitis. HYPERTRO !C 


Ionization: Use a copper 
1/1000 adrenalin rhl.n 
lulion I for formula. < 
the negative pad on the 

Ultraviolet Light: Radiant 
minutes. 1 inch to cm 
scatters the rays lateral I 
produced at a numhei 

RHINOPHYMA 
RHIN0SC1 £RQM A 


lapped with cotton : 
•n. or isotonic zine 
n'H ( as the pofltivi 
:„vK. \|>pK Vi 

it minutes: Water 
\n etched quart* n 


Cllnviolot Light; .. I 


.imp. 


.•OK’d Wv|\ I 
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l./iraviofrt Light: 

Afropoled lump. 1 
Water-cooled lamp 




1 L * 

III 


FELON 


Dioll.cr.ny: draw , „n i . . 

wiui«t 
tinfoil, to distribute and I!. " * M the l»an,| in 1 * 1 ., 

n-Rhiiv .... .LL.' P fi“"l "'S'- 

■ '* " ,,IJ ,nle " s "> f-r |.r..|.„ 1(!wl |lut £ 

Ultraviolet Light: Radiant Inm,,. 2(1 minutes. 

Air-cooled lamp. I to 5 mi...,to,, to 5 . nc , 1QS 
Water-cooled lamp. ;; minutes, I inch. 

Daily. 


FIBROIDS OF UTERUS 


ism: Various writers rcconm 
sitive pole in the uterine canal 
ion of the tumor, and tln rv'. 
a are lacking in regard to ilu 
oretieal conception is a good 
estimation he carried out a!- n 

The method seems to he mo- 

is not so useful in subnet iio 


' prolonged treatment with the 
■' l« decreasing the M 
m 11 to atrophy. Accurst, 
11 " "i ll'IS treatment; but t|„ 
"“I '* 'S desirable that more 
1 line. 

“fid on interstitial fibroida, 
■ mtlis. Degenerating turn 


and insulat 


er rod, tai 



from 


■ itd the end, with a cervical 

d for the 1 •; 1 : f» it ;h except for the portion 

ine canal ( ■: largest size that the os will 

positive poll I Iii* negative pole should be a 
women. I h*•< nrirnl intensity should l>e 49 high 
isation will tolerate: 30 minutes, daily. Ih 
r a few moment.* before removing the electrode 
loosen adhesions. 

/ he method will reuilily control hemorrhage from fibroid». 





Illustration 2'I Hi.: 
the Ion? in o. 


to him 
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i a 


’HtHVOSlf 


ulet I-iR'O- 

iiitiii Isinpi 30 minuted. 

- . li'il l.irni', 1 to 5 minuted. 1 inch. 

W«l® r *COOieu inni|». 

. y lamp. 1 t° 10 minutes, 15 to 10 inch 


Ri 


Bli 


. . heavily, and repeat when reaction begins 


iM pETIGO 


v: For details of technic, see .4ene ? 'ul^ari* 


High Frequent 
Ultraviolet Light: 

Radiant lamp. 1<> minutes. 

Air-cooled lamp. . to 10 minutes. IS to S inches. 
Water-cool *'I i ! \ to 3 minutes, 2 inches. 

Blister lu*a\H\ 'prut "hen reaction begins to suhsid 
Local and gener.;! 


IMPOTENCE, l NCT10NAL 


Diathermy, bet ' 

Vibration: 1. 

to coccyx 

|0 8 so on. 


region, to base 

Treat daily at h 


INDIRECT DI/VHIERMY 



mm and pubis. 

il.tiion to spinal centers Irot 
, il \ ibratode and long stroke, nn 
. a. h renter. 

,1 with tall mlAw w 

I I I . || .infare I'f |wni*. and to iwrinMto* 

m,l tlit'n cicii other ilay. 
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1845 


PRICE LIST OF 


1914 


V 


Drugs, Chemicals, Patent Medicines 

Glassware, Liquors, Paints, Varnishes, 

Rubber Goods and 

Special Sundries 














mm 


'If Tf. 








July, 1914 




WUt 


a 

~ —tmJ J 


& 






4 ife 


r 


J.S.MERRELL DRUG 

WHOLESALE DRUGGISTS 
ST. LOUIS, MO. 

««*>• >.» *...<» 

.i- -iS 
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JO George P. Pilling & Son, Philadelphia. 


George P. Ph"» : * Son, Philade lphia. 


DOMESTIC SINGLE BATTERY. No. I 



This banco’ is complete, consisting of one large foot 
plate two metal shell electrodes, two silk-covered cords, 

entire equipment is encased in a handsom 
by Electricity,” accompanies each bat 


PRICE, $7.50 

NO LIQUIDS OR ACIDS 


DOMESTIC DOUBLE BATTERY, No. 2 
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14 George P. Poling & Son, Philadelphia. 


Diabetes.—O f no value unless in the early s t a «, , , 
a general treatment, using primary and sccondarv 
rent alternately the negative pole attached to the W 
pla c being used with the feet in water and the en.he 
body from the shoulders down being sponged with tl,. 
positive pole. 


Dropsy. —Either give a general treatment with the 
tongue electrode and positive pole in the mouth or 
sponging the lower part of the body with the positive 
electrode and the feet in warm water on the foot plate in 
connection with the negative pole. 


Dyspepsia. — Owing to dyspepsia often becoming 
chronic without the knowledge of the patient, it often 
requires a considerable time for a cure. If not in the 
chronic stage, it readily yields to electrical treatment. 
A general treatment is advised, but if there is soreness 
in the stomach treat the abdomen with the positive pole, 
placing the negative pole on the spine opposite and some¬ 
what below and using the secondary current. 


FLATULENCE.—Using a mild secondary current pa» 

the negative pole over the bones and the P t °f ‘he 
stomach, with the positive pole at the base of d -P 
though always above the negative, 1 ., acute mdg^ ^ 

«me time having the 
negative pole inserted into the rectum. 

Fevers.— Specific directions ca^t be gwenjw 

owing to the various types c f breaking up 

tions arc given whmh may utilized in the early stage?- 
and modifying the attac t | lc flushes or suddenly. 

Where the attack comes on * (hc tctnp crature, place 
as indicated by an ex« • i (l thc foot plate attached 
the feet in warm water '' e , , c whole body with. 
the negative pole and current. When whoid 

positive pole, using t • lrca tment is apphe* ’* to 

the diet. 




i 


iSa *ab3£S!^»” » d apply 

about'twenty'niinutcs- 

EARACBfc-rH« l< |"d^ub'hgStly the po-i'ive pc> in 

site to the painful ca "< SCCO ndary current vitl 

a^raduaf incresS*i and^contmuing the application urn: 
relieved. 

with the negative electrode, giving the . ■ > 

cation, alternate on each l J'' r< > day \vuh the 
electrode on thc tongue. Should headache follow th 
application, wet thc head and apply the p ■'ilivc cl< . f 
to it for a few minutes, thc negative electrode bri-g ' 
in thc hands of the patient. Syringe the cars with castik 
soap and warm water frequently. 

Enlarged Glands.— Apply the positive pole 
swollen glands, holding thc negative above thc atToctc 
parts, using thc primary current and also occasional! 
give a general treatment. 

Eve.—O wing to thc delicate organism of tl • .• grr 
care must be exercised in treating it. There . . ' • 
in thc fact that thc application of electricity is o e 
tended by pain except that it may occur during thc tier 
ment in thc eyes and head. Always use an extreme! 
weak current, otherwise there may be groat uv.uv A 
tach the eye electrode to thc positive poll 
over thc eyelid, using thc negative pole ovot the ehecl 
bone on thc same side of thc face, keeping the hands 
l"!"’ 3 ™' ,llc blood in good circulation. and dieting . 
1-5 \ tuaiincr as to keep bowels an,l stomach \\. 

Wed. ■ wo or three applications a week .o, . , 
stmu,;,u, ay . i C ncc ' ss »ry where the disease is ,>t 

lids. bul'cvcntMllv'n? '* ■ imtl.vtt 

c\cmuail) the result* Arc *Att«fAvttM\ 
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32 George P. Pill ing & Son. Putt.. 


adelphia. 




SEPARATE PARTS FOR BATTERIES 



k ioh »•%.» 1 *Sf?cjf5??Tr5: 

ELECTRIC HAIR BRUSH 
PRICE, $1.50 





electric comb 

PRICE, $100 


hearing appliances 

The Bowles Audiclare No. I 

•ions to thte majority cf Instruments 
. i of sufferers from impaired 


The twopnrv. 
now In use for 
hearing are 
First. The 5e~ 
ment and the n 
arm and hand re- 
Second. T'n> 
Organ by the in: 
These objectic 
Among the ir.s- 
with a vibrating d. 
the protection cf s 
ward oar. The AUE 
and provides for su: 
‘ dependent upon the 


nt; That the form o< Instru* 
<ward and trying position of the 



Bowles widiclare No. 2 

Long Distance 


ELECTRIC 




: tongue depressor 
price, $' 00 
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P. PlU 


Philadelphia. 


1HI. SEI.EC riON OF A BATTERY 

in«r„- 

a« r r , C houM 'TP w ? rthl «* « »" aiHo 

t |,-.t mi. i I 1 ' • a ? ms,ni "'rnt rough and unsightly 

c • r , r Z"TV ° * ClOMt or «*"« w,1 -n not m 
therefore, id wavs on hand.*" ° rn#men ‘ M a room lnd . 

Hit Pilling lotteries are of the best workmanship, all 
poilions uu« r of the best material, metal parts highly 
nickel |>l ued and polished, and all contained in a port¬ 
able, conn < t .and ornamental polished wood case, with 
troiiK nick* ! plated handle. The dry cell supplied is a 
standard cell of a uniform strength, and will last four, 
ix or twelve months, according to the number ami 
length of the treatments. In ease of renewals, any cell 
can he attached, as they arc all made to a regular size. 
Therefore, they are unexcelled for persons travelling, as 
the cell can he replaced anywhere. The simple construc¬ 
tion brings them within the understanding of any one 
and facilitates their use. 

APPROVED METHOD OF TREATING 
DISEASES 

AnscF.sses.—Suppuration is to bo prevented by 
ing tl.e positive poles to the affected part and then*** 
live pole to the hands. When the. wdNmg.ts 
shoulders and in case the disea. Pj , . mc3n s 

shoulders, apply the negative pole to the feet by 
of the foot plate which accompanies the battery. 

Asthma. Use the secondary current and apply„'l« 
negative pole over the throat and c c ? s f ho | d j n g ii a 
the waist with the postt've pofe on ^ P 1 ment apply 

yft.'“ 3 * —> — * 

week until improved. 

Inflammation of ? w 7rm C w P ate r ^ 3nd ^I 


„ o, SoK pnn.AO«^:-” 

. P Pilling « so"; __ _ 

George r. -—- 

«&* tl,c sccond3ry 

whole w>oy» t | ic SC condar> 

over the bowels. 

ronncct the positive pole with the 

Constipation —Cohn et^ (m > thc tonguc . Seat t 

tongue electrode 3nd a(tachcd to the negative po ■ 
uTtient on the foot f annlv for about ten itiiy 

:zJ. 

frequently if necessary. 

Burns and Scalds.-Usc a weak secondary current 
n I ... ) 0 i v the positive pole with sponge, being c -are 
'not to rub the sore, and this can easily lie Prevented - 
covering with moist cheesecloth and applying K« 
Exclude the air by frequent dressings of vaseline applied 
with a camel-hair pencil. 

Bronchitis. —Apply the negative pole to the face or 
back and use the positive pole with sponge over the 
body. Alternate by placing the positive pole with the 
tonguc electrode on the tonguc and apply the negative 
pole to the chest over the bronchial tubes. 

Cancer.—T o be effective the poles must be placed so 
that the current will pass through the diseased part ! v 
, con,act from opposite sides, or with tlio 
cancerTn’S* k‘ ,he cx, . rcmi,ics whenever possible. In 
whh waVr h '^ rCaS1, mo,stcn 3 Piece Of soft cotton cloth 

with thenegative OiMhc back ^ aPp,y 

ten or t'.fteen ndnntU l i ^ oppos,tc a <>*» continue ». r 
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G KOROP P 


FI I A. 


from the i* 


tier pole being 
luced alternate 
*n<Jary current, 
' Having no 
it is, therefore, 
son of its con- 
an interrupted 


METHOD OE USING THE PILLING 
BATTERIES 

Screw tlic wooden handle* ami the metal shells to¬ 
other attaching them to the ends of the cords. Insert 
( ,i.. fithcr ends of the cords into the socket 


STRENGTH OF CURRENTS 
Nos. i and produce the primary or mild 

ice the secondary or strong 


N 


id 3 pi 


roduce the two currents com- 


Socke 
current. 

Sockets Nos. i and 3 

1 'rower o"several "currents may he increased by grad¬ 
ually drawing out the regulating tube. 


TO START BATTERY 


Tin 


switch is 


unt 


il it rests on the metal button, 

• . • , Should the battery not 

*" f b -?" C , r> 'ihc"vibrator at the left band of the coil 
Mart instantly, tnc \wrawi 

may be slightly tapped. 


TO STOP BATTERY 


Tush the switch off the button as 


far as it will go. 


switch oR tnc omw- “ — , . being 
This breaks the current and prevents t ic C‘ 

exhausted. 


Gs»R« 


p Plt-LlNG & SOX, 


PHILADELPHIA. 


TO 


keplace exhausted cells 


picc 


which clamp the p< 

t,z 

are when placing 


t Itc particular . 

out- llc K r. ( |,c flat upngh 


rnd^that the rinc po] 

i ouui 1 

when ready to «*!H JPf. . 

Do not turn the contact -C sho 

Vibrating spring against the cods ^ cont ; 

adjusted just so ‘^"s’nwiuLt from 3 
and even buzz. The dry eoendinE < 

months with proper use, ot cour , v - - 

length and number of applications. . 

Extra dry cells for this battery 11. ' U ‘\' ' 

any dealer in surgical or electrical supplies; t ie-v 
houses arc in every town and city. 

General Treatment.— Place the feet in warm 
insert the negative pole with sponge in the wat 
sponge the complete body below the head with tl 
live pole and sponge. 

Tonic Treatment. — The patient is seated on tl 
tive pole, around which a wet sponge has been al 
and then sponge the complete body below the he; 
the negative pole and sponge. In bed-ridden j 
place the positive pole and sponge under the spi 
the sponging proceeds, wipe and rub the parts treated to 
avoid chilling the body. 

Local Treatment.-PIrcc the positive pole to the pa; t 
?. CCl . an< * l *’ e negative pole on the opposite side so 

ZZr™ p r cs in an<i (hro ^ h «»* <bc 

^ urrent flows direct from pole to pole, 
connexion;,uTc eevommen.i.M 


.les At 


le fits the upt 


; dry off before puttin 


ptne. 


(C) Jeff Behary 2019 









Complete Cuid<. 

™ Treatmen 


electr 


Explaining the best treatin' 
for the cure of disea 



COfVMc.MTKt* I 

G !'• PU.I.lNcr 
1 ‘hiladelphia, l 


(C) Jeff Behary 2019 










Georcf. P. P 


iphia. 


Gf/ik' 


;E p. Piu-inc 


~, & 


PlUl.AUEt-PmA. 


M ' 


Infla 

the litiRcr 

treatment 9I10 
boracic acid f< 
trode to the p< 


and 


alive 


continuing fur about 
arise in the eye <>r h 
scat of pain, holding 


»oie, 

Ml t! 

twe 

id 

th 


i t m i S N d^ti h d e ^ *•"> 

<<•11 Use .n I ? H'"eral 
llic rv • g ,*° lu,IOn of 

:, U:,rh "e <-ye dec- 
■ V h °. vrr ,h * H hold. 

luiHjs on the name side and 
tty minutes. Should a pain 
tpply the positive pole at th, 
negative pole in both hands. 


C.RANtu ATEO Kvsuns. Use same treatment as for in- 
flainraatioil of the eye. but with the primary current 
instead of the secondary. If the patient’s system is in 
poor condition, hr may he seated on tile foot plate con- 
ncctcil with tie pole and with a medium secondary cur¬ 
rent. sponge the whole body with the negative pole. 
When tin ie are . rofula conditions, give treatment as 
for that disease. 


Uu 


tre 


Eye. —Apply the current similar to the 
en for granulated eyelids. 


lil.tNPV' as a 1.1 t t.T of Fit. st on the Ey*.—R equires 
constant treatment, nil by absorption can be eventually 
cured Using the primary current, the positive pole is 
,1 .plied to the . ve, as for iiitlaininalion. and the negative 
belli ill the hand flic positive pole on the eye and the 
in Mtiie iii the hand on the same side or at the back 
of the neck will assist in absorption. 

using the primary current. 

C vTARACr.-Expert treatment is 
££ oTone^cl'l verged inVleetrica. treatment. 

Feions - Place the foo«Jil*‘'nsert 'the’adMted mcm- 
watcr. connect the po*'"'* P" j primary currcn'. h o 
l>cr ... the water and turn on in , lnn(l or comb, 

mg the negative electrode m 


wmm 


A hair bri 


Fai-linc Out or U'eJ ! . trcatmcn t, .. . 
almost a „ any other method of applK.i.n 

rrfS r St & 

S' ..“"to 

for about five minutes. 


It the 
broug 


Erupt tv* Fkvws.—When the eruption- 
surface, use the same directions as m t.u 
fever, but with the primary current 
arc not visible, the eruptions must b. 
surface. Give a general treatment with negative pole . 
sponge electrode. Also sponge the upp •- parts ot the -• 
with the negative pole, placing the positive pote in 
mouth, and then sponge the lower parts ot the body v 
the negative pole, the positive pole being placed 
base of the spine. Continue every few hours until 
eruptions appear and follow with the regular treat 
for fevers, as described under fevers. In a very y « 
child there may he difficulty in using the electrode 
the tongue, hut if possible it should lie done. When tl 
is swelling about the throat or ears, or the thro . 
sensitive to the touch, rub the ears and neck well v 
the positive pole and sponge electrode, the n . .toe | 
being placed in the opposite hand to the - ule b< 
treated, using the primary current in all cases. 

Fever and Ague. —Using a strong secondary 
^ncc of a chill for ten to fifteen 

E¥srJ ! “i'» Wft sttst 

very good form of treatment’.' ’' P "* M,VC ,v>lr ' " • 
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Sciatica. 

Scrofula. 

Stomach—Inflammation of the.... 

Sunstroke . 

Tonic Treatment. 
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OR ILLUSTRATIONS of 
batteries see 

pages 28, 29, 30, 31 




PREFACE 

on- kss 

S^MliJd with all the exaggerations of a Quack 

out to the public with the 
same lavish statements of unwarranted cures and end 
less lists of diseases conquered by tl.etr methods, so ex¬ 
aggerated that it was plain that self-interest was the 
foremost idea of the writers. 

This treatise is written with the object of giving onlv 
those treatments by electricity which are known by 
actual practice to be beneficial, and is exempt from 
treatments which arc worthless and others that are of 
the hit-or-miss brand, and no effort has been made to 
manufacture applications. 

Nearly a hundred years of personal experience and 
supervision in the manufacture of surgical instruments 
and apparatus naturally enable us to prepare finished 
products, perfect in the line of work for which they are 
intended, and with the most improved modern moth. ' is, 
latest devised machinery and most improved facilities, 
are prepared to equip and place on the market Batteries 
perfect in every detail. 

The demand for Pilling Batteries has come to us t.. 1 
all parts of the United States, Canada and Great 
Britain, and even far-away Australia, and the dent md 

XS “ **" 111 »"«• >» 

To those who arc necessitated to make use of 

it U alS n “ OUSchold Treatment of due 1 
• ppicable rcason of its simplicity 
pervading feature of the Pilling Batteries' Ah 
respectfully dedicated Uattcnes. this work » 

Established „ _ 

1814. G - 1 PlUUMtS* 

Philadelphia. 1'. iv \ 
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I®_, Geor ™ P - Pil ""c & Son, Philadelphia 

Goitres. — In addition to a general 
negative ixde of the entire bodv occasionallyIh? ' lh ,ht 
treatment is to apply ,| le oo'itive ^ !^'.^* pro P« 
holding the negative pole in the lnndor to the'backof 
the neck below the ix.s.ltve pole, continuing for abo® 
fifteen mmutes and about three or four times a week 
Small tumors will often disappear permanently, but larce 
ones arc difficult to treat, and, even though they dfs 
appear, will often reappear again. 3 s " 




Tongue Electrode. 

HOARSENESS. —Acute and chronic hoarseness require 
different treatment. In the former, using a primary cur¬ 
rent, rub the negative pole up and down the hack, and 
apply the tongue electrode, attached to the positive pole, 
as far back on the tongue as possible. In chronic cases 
and accompanied by debility give a general treatment to 
tltc whole body. 

Headache. Sick headache is one of the most common 
forms of this disease, and arises from a disordered 
stomach. In all cases use a primary current, which can 
slowly he increased if the patient can bear it to a very 
weak secondary current, but never use a current strong 
enough to cause pain, and in the treatment of children 
especially the danger of causing pain must be avoided In 
sick headache place the positive pole at the back of the 
head about the base of the brain and apply I ^ nega 
oole over the stomach, liver and bowels, t S w - 
light secondary current if P-iticm can stand '• IlM d, 
there is dizziness, a . fl ;^'f lc ^se of the spine or at the 

feet'^and "S' ‘° * 
previously moistened with weak salt water. 

Hysteria. Give a tonic treatmentt wd als, oagply ' 

a mild sccondary e ° 


rent. 


Hernia or Rupture- ^fthe 
rent, increasing & a $ place ,l,e ne t ^^tctSm 

diatcly over '^ , fr, " djsc;i s C d part or in the r*c 
the back opposite the ois 


,p p IU ..NC&S0N L PHn ; ADBf«A 1 
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should be ‘[f^f^e negative pole over the pit ot 

0 f the neck auu 

stomach. 

rush o?blood to the head, apply the positive pole w . .n 
tongue electrode to the tongue, thereby equalizing t - 

circulation. 

Indigestion.— Stimulation of the digestive ore us s 
indicated in this disease, and can best he promote 1 h> 
the use of the tongue electrode on the positive p 
placed on the tongue, the negative pole over the pit of 
the stomach and using a weak secondary current, in¬ 
creasing said current slowly. Another application may 
be made by placing the positive pole on the back of the 
neck and sponging the abdomen with the nec ive pole 
It IS hardly necessary to state that a wholesome die: wi - ! 
assist materially. 

tr^t l H, A e M ;nfl TI0M '~ U ? ing a ,llil<! secondary current 
IiTcases o? £fl a "° n 3,1 cascs " i,h ,hc positive , ' 

sLTd z «i,‘ e n d f r a,ion of ,he iunes — 

induced by Ving Vseenn f ° ffcct is <lcsired - this is N-s; 

ment over the cnbre K^ i \ ry - currcnl - A general trot 

U, ,h ” — 

">e fj^onUe m r c,rcn, »'"m. 
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ELECTRICITY 

Experiments with electricity have oroveH a. 
doubt that it is a necessary adjunct to life and aTL’" 
»ary to the human system as any other life g ivi n(! *!' 
tneiit. I he vita! or K ans of the human body are aubjectei 
to excessive waste due to unnatural taxation of the „i, a | 
energies and thereby causes disarrangements of the 
human system, resulting in debility of the vital organs 
which causes a most unhealthy condition in the system. 
It is impossible for all to avoid the causes which bring 
on this debility, as in cases of mental grief which cannot 
he restrained, fevers, etc., contracted without knowledge 
of their sources. Excessive work, undue physical exer¬ 
tions and the strains of worry often bring on this de¬ 
bilitated condition. Where it is necessary to assist 
nature, knowledge gained by experiment lias shown 
that electricity is responsible for tile life within mankind 
and that the electric heat generated to the body is con¬ 
ducive to the health of its vital organs. Common sense 
teaches that the artificial agent to he employed is elec¬ 
tricity, and science has developed no agent as successful 
nor any that can be used by intelligent persons with re¬ 
sults so surprising in their beneficial effects. 


METHOD OF GENERATING ELEC- 
TRICITY FOR MEDICAL USE 

Galvanic and Faradic are the names given to the two 

kh r!; e °irr 

physician, and ^i'/'current. We will. 

consider it in a manner which C ,; arJ die Cur- 

person of reason. The n.ams . ^ of ,„f. iron 

rent are a battery anil a con. 


p piu-mo fitSon 
Grosoe ‘ J —- 


Phii-adi 


„ „ tl« «■" » a ’’" i b |’ !rn 1 iSf- O* “* 
... “""C ."j»',\ 

aiiached, and - n end of the iron wire c 

placed directly oPI^hed tQ „ lis unconnected cm - ' ■ 

soft iron knob f rom the battery is attac 

I-S?- ££ 

eoi| h anot!Ier"upright is attached with a sm 
thumb screw at the top having a small P-ec P ^ 
on the point and so placed that it )ust < ^ . 

with the flat spring. To make the elec ' 

feet the point of the spring is covered with pi tlimm., 
as it is not easily corroded is thus free of the ■ c c. . 
inferior batteries. 

Uy turning on the current from the battery it pa - 
from the point where the wire is connected thro ugh t. 
primary coil, and thus forms the soft iron wire ii.to . 
electro-magnet, and this attracts the soft iron Vn h i 
the end of the flat spring and drawing it away from 
contact screw and breaking the circuit. The cirri 
being broken, there is no longer any magnetism in ; 
core, and the spring moves back again in contact wi 
the point on the screw anil again creatine, the electt 
magnet and the same result occurs again, and in thi- w 
we have the interruptions as long as the current It ■: i 
battery is turned on. The vibrations can he in... - 
or diminished by turning the thumb screw and admsti 
the tension on the spring. One can detes t i,o,„ the >- 
made by the interruptions the speed of the intntm 
plrj'. r * Pid U,Cy » r « It*cater the .. 

S’i'i. 1 :*''.-. t 





■ Primary current alwayi f»a»c> 


1 W 
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THE PHILADELPHIA SINGLE CELL 
BATTERY 





This battery consists of a hand-finished mahogany 
ease, highly polished, with onr strong nickel-plated 
wrought metal handle. 

by Electricity.” accompanies each X- 


sl i 


the lansdowne single cell 

BATTERY 



PRICE, $5-00 
NO LIQUIDS OR ACIDS 



Dus battery is similar in style to the W\ i ; •.> \ 

o(ZT,n Ba, \ Cr>% cxccpt horiw-tuw, mV 

f vcrticaUy. It contains two metal handles, two s,v 
electrodes one foot plate, one pair of conk ** 

by Guide 

>. accompanies each battery. 

PKICE, $8.00 
No LIQUIDS OR ACIDS 
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the primary and secondary'currTms'su 11 ’' 118 - usc ot 
the positive electrode ove/thc liver anH C n 1 SS ' VC l?’ app, y 
Jive pole on the opposite side between^e Wt^ ncRa ; 
the spine or at the base of the erd™ V"' f , lp -nd 
foot. Where fever is present ei Tel™ 7 thc M ' 
applying thc secondary current. 8 ' 8 " C ,rcatme n<, 

Locomotor Ataxia. -The treatment is to be utilized 
according to the affected parts, and owing to the ramYfi 
cations Of the disease no general rule can be made. In 
j>.ti.i ! vms of certain parts, such as tlic arm or leg, the 
negative pole should be applied to thc part affected and 
the positive held in the hand when thc arm is affected 
and connected with the foot plate when the leg is being 
treated. Lor spinal treatment apply to thc back, using 
thc si" v ;e disk, thc positive pole above and the negative 
pole ' low. When there is a hard full pulse and flushed 
com ■.•■I'., nee. apoplexy, place the patient's feet in a basin 
. f \ iter with the foot plate under them, con¬ 

nect, d t the negative pole, start with a light secondary 
current and apply the positive pole from the base of thc 
ln.in; down . vcr the spine, increasing the strength gradu¬ 
ally . : :! continuing for about ten minutes. Then wet the 
p.ttii-m'- head thoroughly with a weak salt solution, 
-witch to thc primary current, turn on to almost lull 
strong, L and applv the positive pole to the head for 
i minutes If there is no decided improvement 

being careful to keep thc patient as quiet as posstDte 

Measles.—A trcatment sunilar^m 
fevers is given, and " ncc 1 a proper precautions as 

js^sssauBgs^s^St 

part, using me 

pole in thc hand. ent bold 

„ ...j|d secondary cii 5 ;,j v c 

Nose Bleep.- back of tl>e neck an 

Seween tHc eye.. 



GEORCE ^.LUNC&i^ P — nEL — 

Ovarian wreathe tumor and b 

the posiuvc po'c dir dircc ,iy opposite. A 

negative pol>- occasionally he gi'^n . 

tional treatment ««y oc ^ { attached 

negative pole and apply the positive pole em¬ 
bowels and back. 


Paralysis or Palsy.— Using a medim 
ondwy current, hold the positive potejn 'toe* 
niacins? it at the feet connect- .. with i ; - 

tonlv thc negative pole to t’o p :t ■ ; •' * . .* 

an P um,sual flow of blood to the »«ad or a feeling 
fullness in the head, give a genera trv 
body, attaching thc t ' rode to the 

and applying to thc tongue. When 

fated Tponge thc whole body with ino negative pole, 
holding the positive pole at thc base ot the spine. 


Pleurisy. —Give a treatment similar to tha 
for inflammation of thc lungs, using a sec. 
rent and increasing the strength gradually. 


Quinsy ik the Throat. When accompanied by 
fever, as is generally the case, treat as am 
fever, by attaching a small sponge oi 
over the electrode connected with the 
IT-icc m the mouth as far hack as is com,'on due and in 
order to secure a good current between t f ,h» 

mouth and the tongue, close the month. I . . 

a ly increasing primary current, pus the 

ders* C '***| > ^ C ^* , '^" R, ' , |* c ^^t'ive^Rdc'mMiiuridve'Sonl* 

*r ,; a,,J r 

Pole, held m the I.V, t ° with live umam 

treatment, ami opposite tlu- m,Ic , 
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_ rtgoR nB P- Pn»«” ft SoiQPmgggg:-J3 

Colds.— To "'swolIfn'S.'^ 

begin at once. , .. tongue electrode to the p 
headache, etc.. " X^ngue as far back a, can be done 
pole and P lac f °&*hismouth to hold it firmly. Apply 
the P ati' nt , c lt'trode on the back and chest successively 

thc negative elec ‘ s))oulders using a weak secondary 
between neck ana ^ bn(h at thc „ mc of operating 
current. ^ 
assists materially. 

_ „ tv Head.—U se practically thc same course as 
Corn I. catarrh, beginning with a primary 

current and then, if bearable, a mild secondary current. 

Deafness.— When this arises from struct,.rnl d.sor- 
ganization of thc car it is useless to apply ' cct ^ t> n 
However, if resulting from paralysis or obstruction 
favorable results arc likely to follow. In paralysis u*e a 
mild secondary current, place the positive electrode on 
thc back of thc head and with thc negative sponge elec¬ 
trode. saturated in mild salt solution, sponge over the ear 
for about five minutt bstntction place the r 

live pole to thc hack of the neck and hold the po-une 
pole to thc mouth, car and to thc root of the nose in 
succession. 

Diphtheria.—T his dreaded disease necessitates a call 
for a doctor immediately, and when thc battery is used 
there must be no delay. Using a strong secondary cur¬ 
rent, thc feet are placed in a salt solution on thc toot 
plate attached to the negative pole and sponging thc 
whole body with the positive pole. If there is a hard 
full pulse and a flushed countenance, sponge the entire 
body with the negative pole, holding the positive pole at 
, >as f °> die spine. If at all possible hold the tongue 
electrode attached to the positive pole in thc mouth and 
* ' c ' ac V‘ shoulders and upper part of the neck 
Tf il, "? t’cgativc electrode, using the primary cunent 
' ,s , lrca,n ! cn t is not possible, use the posltn e , 

Dat cnt a hol'V 1 ,C V :,rs an,1 .»tt the sides of the «<vk, the 
.. ‘ d, "8!)>c negative nolo in tlie opi-swue 

ders m,i i’nJi m < "’S l, ’ c ,,c nativc pole lvtwwu ihe .Vd 
tiers and apply, ng the positive pile above the nose. 


” Gp J° RfiE P- PltUKG * Son> Philadelphia. 

Carbuncles. —Attach the sponge disk 
pole and apply to the carbuncle, holding the 0 n *12lo Ve 
electrode in thc hand or placing it at theVet " e * atl « 
treatment for abscesses, Ssing The primary^^ current" ,hc 

CA T ARR ir .— In acute eases apply the positive pole to the 
root of thc nose, placing the negative pole boVween he 
shoulders anti using the secondary current for about 
five minutes. In chronic cases apply the negative Mle 
to the root of thc nose and hold thc positive pole be 
tween the shoulders, using the primary current not over 
live minutes. VV hen fever is present sponge the body 
with the positive pole. Application should be made about 
four times a week as long as necessary. 

Chilblain. —For this treatment a combined primary 
and secondary current or an alternate current, first the 
primary and then the secondary for a period of five to 
ten minutes, applying the positive pole directly to the 
chilblain and the negative pole to the ankle or other 
portion of thc foot. 

Constipation often follows in thc train of dyspepsia, 
and when this is the case apply thc negative pole to the 
abdomen and thc tongue electrode on the tongue or base 
of thc brain, using a weak current and increasing. Diet¬ 
ing is always a necessity in dyspepsia. 

Cramps. —As cramps is a muscular disease, locate the 
cramped muscle, apply the negative pole and place the 
positive pole above the muscles, hor cramp in the 
stomach sponge with the negative pole over the stomach 
and hold thc positive pole on the tongue, hor cramps m 
thc leg, scat the patient on thc positive pole and rub tnc 
negative over thc legs. 

Croup. —Moisten thc positive pole with sponge in salt 
water and apply to the throat for about four m*nu . 
passing the negative pole up and down thc back b 
the shoulders and on thc back of the neck, andI me 
apply the positive pole to thc br.dgc of lie nose and 
hold the negative on the back between the shoulder^ 
Then, after seating the patient on the foot plate “tm l a 
to the negative pole, sponge the neck and ^toulderswa 
about the ears with the positive pole. A second W 
lion should follow thc first at once, and ■fnmrcl^^ 
repeat in an hour. Be cautious to keep the patient warn 
throughout, and the treatment will succeed. 
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Rheumatism Inflammatory or Acutf—W hen th. 

"» .iJk liti, .C JoS“ 

pole. I*or other parts of the hmlv nlir* 

|K)lc at the feet. A genera, treatment with the fect'in 
water in which the negative pole is placed and srn 
the entire body with the positive pole. The primary ind 
secondary current should also be used alternately I 
when there is enlargement of the joints or swelling “e 
the primary current. B 

Rheumatism, Chronic- Tn cases of long standing 
attended hy contraction of the muscles or a stiffness of 
the joints apply the negative pole, alternately using the 
primary and secondary currents, hut if the disease 
appears to be aggravated after two or three treatments 
apply the positive pole. A tonic treatment should also 
be given. 

Ring Worm Apply the positive pole to the affected 
parts and hold the negative pole to any part of the body 
further down. 


Georg* 


p. Pilling & Sow, Pun, a help hi 


rofui.a.-- As this disease has various forms wherein 
e an; produced tumors, ulcers, enlarged glands, etc., 
the application is varied, according to the case. When 
accompanied by tumors, ulcers, etc., treat as prescribed 
for the disease, using a primary current and occasionally 
apply tonic treatment with the secondary current. In 
ordinary forms place the positive pole in the mouth or 
at the has, of the spine and sponge the entire body 
except the head with the negative pole Should ! he heart 
bo affected, it may also be treated, but not o‘J« r wise. 

fresh air and sunlight are necessary adjuncts. 

Sciatica, in addition to a 8' n fi ^ b “Snd^ 
week, place the positive c ; ' 1 1 , aIo „g the 

« a # 


positive rede may also ^^^Kngr case, using 

tsrsz&'S * coM curr ' n ‘' 


there 


inflammation «rr,«p*c I'he stomach and p 

JhTne^V i" the SpmC ^ “ ' 

SuN Th«j;chc Ca use a'vc^y'hglVpriu^rcun 
face and headacl , ^ of warnl wa tcr with nc.., 

oolc'thcrciii and apply the.positive pole to the head, 
Idously wet thoroughly with watcr. 

Toothache. — With the tongue electrode attache, 
thj positive pole, apply to the gum or artin* too 
the same time holding the n ■ ctrode in the 

and using a mild secondary current. 

Ulcerated Tooth.—I f taken in time, before u. ■ rr 
has set in, a quarter of an hour's treatment 
primary current similar to that prescribed lt 
will prevent ulceration. Use. an exc mild 

rent at the beginning, slowly increasing. 

Weak Ankles. — A strengthening of weak niAb ; 
often be effected by using a secondary current as st 
as can be given, applyinj; the positive p, be at the ha 
the spine and the negative pole over the limbs, 
and feet. 

Inflamed Wounds. — Regin with a mild see 
current and gradually increase in Strength Bp 
positive pole to the inflamed parts and keeping the r 
live pole some distance Ix-low it. Itoforc applwng • 
a piece of cheesecloth or other ,f t v -| ;. ■ 

water and place over the inflamed wound Ix t' . 
the electrode. 
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Tlhe Radium Institute of Paris 


T HE Radium Institute of Paris, 
whose building was not completed 
when the war broke out, is to¬ 
day tlie most remarkable among 
similar establishments actually ex¬ 
isting in England or in Germany; as much 
by the scientific eminence of the managers, 
Madame Curie and Professor Debierne, 
as by the perfection of the instruments 
installed lately in its laboratories. 

The Radium Institute is composed of 
two* distinct departments. In one are 
studied the scientific properties of radium, 
while the other is devoted to its medical 
applications. Doctor Regaud, who is in 
charge of the latter department, which is 
a branch of the widely known Pasteur 
Institute, endeavors to cure cancer and 
tumors by application of Radium and X- 
rays. 

We will first visit the Curie wing. In 
this laboratory shown to visitors, radio¬ 
active bulbs are measured and tested by 
the piezo electrical quartz method. The 
operator measures in absolute value the 
pmount of radium contained in each bulb 
submitted to examination by physicians. 
In one of the photographs a bulb under 
test is shown resting on the condenser 
at the right hand side of the photograph. 

In the chemistry laboratories, the visit¬ 
ors may sec the prolonged and delicate 
operations, the numerous fractioning, and 
repeated crystallizations which are neces¬ 
sary in the preparation of radioactive 
substances (radium, polonium, actinium, 
uranium, thorium, etc.). In another 
photograph Madame Curie can be seen 
watching the distillation apparatus, in 
which uranium nitrate is purified, while 
she is inserting a few milligrams of polo¬ 
nium between two metallic discs. In still 
another photograph the lamented scien¬ 
tist's wife is shown heating a barium 
solution containing radium. 

The room in which the extraction of 
radium emanation is effected, is the most 
extraordinary in the Institute. To the left 
is a cabinet whose sides are lined with 
lead, in which are preserved the radium 
compounds. These precious substances 
are kept in little vials fitted with curved 
glass tubes, these tubes being connected 
to mercury manometers. On the day we 
paid our visit to the Institute $200,000 
worth of the precious substance which 
could haye keen held in the hollow of the 
hand was enclosed in a receptacle in the 
cabinet. 

From right to left in the photograph, 
showing this room, is the group of spe¬ 
cial pumps of high tension used to obtain 
a vacuum in the tubes, succeeded by the 


. A Few March 
Articles 

Early Steam Engines, from Hero 
of Alexandria to James Watt. By 
Prof. T. O'Conor Sloane, Pli.D., 
LL.D. 

How Big Is an Atom f With Com¬ 
parative Sice Shown in Pictures. By 
Rogers D. Rusk, M.A. 

Rotogravure Printing—The Entire 
Process Clearly Explained by a Roto¬ 
gravure Expert. Illustrated. 

The Sense of Touch — How We 
Feel. By Joseph H. Kraus. Illus¬ 
trated. 

Ozone—Its Liquid Slate. With 
Apparatus for Producing It. Clearly 
Shown and Described. 

New French and English Tidal 
Power Projects. Illustrated with 
Special Pictures. 

Crystals—How They Are Formed 
With Beautiful Illustrations by Wil¬ 
liam M. Butterfield. 

Wall-paper — How and from Wliat 
It Is Made.—A Real Art. Fully Illus¬ 
trated with Photos of the I arious 
Processes. 

"Home Electrics”—What Makes 
the Fuse Blow Out. By C. L. Hoad- 
ley, M.E. 

Why We Crow Bald. By Dr. David 
J. Calicchio, M.D. 

Early Elevated Railroads of New 
Pork City. With Some Interesting 
Photos. 

Dr. Pringle Discusses Mind. A 
Scientific Story of Unusual Appeal. 
By John De Quer. 

Special Rotogravure Feature Pages 
— "At Home in on Auto" — “How Is 
Your Mental Balance?“—“New Ap¬ 
plications of the X-Ray"—"New Un- 
der-Sca Movies" — “Latest Science 
Happenings"—and Others. 

Beside numerous other big feature 
articles by well-known writers, and 
all the usual Departments, including 
Experimental Chemistry, The Con¬ 
structor, How-To-Make-It. Wrinkles, 
Home Mechanics, Auto Hints, Pop¬ 
ular Astronomy. 


apparatus for measuring the gas pressure 
in the emanation vial. The operator, 
standing in front of this glass gage 
watches the variations, while the bulbs 


are being filled. The radium emanations 
are generally kept in liquid air bottles and 
the special plant needed for the produc¬ 
tion of liquid air is installed in the sub- 
cellar of the Institute. 

An electroscope is used to measure the 
value of the 24 emanation vials prepared 
daily at the Institute; the operator using 
a stop-watch in order to keep the time 
with great accuracy during the operation. 

But owing to the yet unknown effects 
of these substances upon the human body, 
the experimenters have to use special 
tables. These tables arc made of oak, and 
inserted in the joints of the wood are 
lead screens placed horizontally and ver¬ 
tically to stop the powerful rays during 
the course of the operations. As can be 
seen in one of the photographs, the oper¬ 
ator introduces the little emanation vial 
with a tong into a lead tube which makes 
it harmless for the carrier. In the room 
where Madame Curie gives her lectures, 
a view of which appears herewith the fol¬ 
lowing instruments are seen on the table: 

In the center, is an amplifier which 
makes it possible to hear certain particles 
being emitted by the radium; next come 
some cathode ray tulies hung on a hori¬ 
zontal wire. On the right are a projection 
lantern and a coil, with its accessories for 
the production of currents at high tension 
used in the experiments made during the 
lectures. 

Among the other elaborate apparatus is 
the most powerful electromagnet in the 
world, which has a power of 100,000 
gausses. 

The X-ray department installed in the 
Pasteur wing is also remarkable; in one 
of the X-ray rooms we saw a patient 
under treatment for a tumor. His head 
is placed at about 8" from the Cool- 
idge tube which is fitted with a protective 
screen; the doctor watching the opera¬ 
tion thru a window is also protected by a 
lead screen. In the room where the physi¬ 
cian operated on his patient, was an 
apparatus delivering 120,000 volts for 
treatment of patients. 

To show how complicated arc the re¬ 
searches made by the scientists of the Ra¬ 
dium Institute a view is shown representing 
a set used for experiments on X-Ray 
of long wave length. For these experi¬ 
ments such instruments as gas generators, 
vacuum pumps. X-ray tubes, and special 
wavemeters are necessary. 

Let us hope that with this remarkable 
installation the prominent scientists of the 
Radium Institute of Paris will soon be 
able to successfully combat the dread dis¬ 
ease known as cancer. 


Germami Said to Make Perfect Diamonds 


It has taken a German chemist to dis¬ 
cover the secret of the diamond. Some 
time ago there were rumors that an im¬ 
portant German firm had not only ac¬ 
quired a patent for the production of 
these precious stones, but had actually 
manufactured diamonds in such quantities 
as to warrant the conviction that yet 
another of Nature’s mysteries has been 
definitely unveiled. 

It is now known that the firm in ques¬ 
tion is the Dynamite Company, formerly 
Alfred Nobel of Hamburg. 

No details are available as to the nature 
of the process, though it is believed to 
differ very considerably from those hither¬ 
to tried. I am assured that not only have 
many diamonds of good size already been 


produced by it, but also that the cost of 
production is such that it will be possible 
to make them very profitably. In quality, 
too, the artificial stones arc said to be 
equal to any which come from the mines. 
Indeed, I believe experts have declared 
the quality of some t’o be even better 
than the average natural stone. 

The cost of production, of course, is 
considerable, but is still very much lower 
than the ruling market price. 

In the diamond market, which is nat¬ 
urally highly interested and not a little 
alarmed at the news, it is stated today 
that it is believed the price will be as much 
as 40 per cent lower. 

There has been and is a great business 

1072 


done in diamonds in Germany, and many 
merchants have large stocks on hand, and 
they fear a rush to sell may be caused by 
the prospect of lower prices in other quar¬ 
ters. However, such a fall is not expected, 
as it is thought that the prices of the arti¬ 
ficial stones when they come on the market 
will be put at a figure only “Just low 
enough to break the British monopoly.” 
as one merchant said. 

The company referred to has not yet 
sold any diamonds and is producing only 
at the rate of a few hundred carats daily. 
Only a few privileged experts have been 
permitted so far to see the manufactured 
stones. It is hoped there will soon be a 
weekly production of between 20,000 and 
30,000 carats. 
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Madame Curie. Who Continued the Search for the Element Radium 
After Her Husband Died, Is Here Shown Working at a Laboratory 
Table. Preparing Polonium. Polonium Resembles Bismuth, and Was 
Separated From Pitchblende by Madame Curie, Even Before Radium 
Itself Was Discovered. It Is Much More Powerful in Alpha Rays 
Than Radium, But Its Life Is Only About 208 Days. Whence it Loses 
Its Entire Activity. 


The Phial Shown Above Contains $200,000 Worth 
of the Costly Element. Radium. So That None of 
Its Emanations Shall be Lost, it Is Suitably Fitted 
With Glass Tubes and Other Connected Apparatus. 
Which Conserve All the Energy Possible. A Square 
Lead Container Protects the Operator From the 
Action of This Large Quantity. 


■Hi 


Radium Emanation Apparatus for Obtaining the Emanations 
of Radium and Sealing the Radio-Active Substances Into 
Glass Containers in the Form of a Gas. In the Lead Safe at l/ f, 
the Extreme Left of the Photo Is a Large Quantity of Radium P 
Which Was Dissolved in a Liquid. Connected to the Phial^jl 
Containing This are Glass Tubes Suitably Fitted With Mercury ■ 
Containers and the Exhaust Pump Illustrated at the Right I 
Creates a Constant Vacuum, Giving Off a Radium Etna- B 




Madame Curie Heating a Uranium Solution. 
Uranium Activity Was Discovered by Henri 
Becquerel. M. Becquerel Wrapt a Photographic 
Plate in Dark Paper and Placed it on a Phos¬ 
phorescent Substance, Which Was Then Ex¬ 
posed to the Sunlight. By Chance, He Chose 
a Particularly Phosphorescent Body Containing 
Uranium. 


■ a 


PHOTOS BY WIRZACPF 


The Room in Which Madame Curie Carries on Her Famous 
Lectures on Radium. All Conceivable Forms of Apparatus 
Which Can Demonstrate the Presence of Radium or Any of 
the Series of Radio-Active Substances are at Her Command. 
On the Wall Is Seen a Chart Used in the Lecture Courses. 


Apparatus Doubly Fitted With a Lead Screen, 
Showing the Operator Introducing Radio-Active 
Tubes Into Phials Which are to be Used for 
Experimental and Medical Purposes. Generally. 
Heavier Tubes are Used as Containers as 
These Filter Some of the Rays and at the 
Same Time the Tube Is Strengthened. 
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Beauty Culture Hair and akin 
freed Ot allmeota and blealabea 
and brought to attractive 
beauty. 


rSugjar Coated” Electricity 


Thousands TelJ of 
Benefits: 

"The Rrnultfr Violet Hay High Frequency 
Generator la superior In efflrlenry because of 
Itt perfect character and control of current, 
compactness and perfect Insulation Tlie 
aniallneaa and llghtne** of Electrode holder is 
alao a great advantage." "The doctor told 
me that the trouble «rat hardening of the 
arteries. I would not he without It for all 
tha tonney In the world." "I cannot recom¬ 
mend It too highly." "I have been using 
mine now for a week for Sclal ra and 1 am 
highly pleased with remits." "1 lldnk It Is 
one of the best little machines that was ever 
Invented " I have used U with excellent 
result* for the restoration of hair and stiff 
and sore rheumatic Anger Joints." "Am well 
pleased with the Generator, and the kind 
trea me:it received from your Company." 
"My Generator has stopped my neuritis." 
"Beery house should hare a Renullfe Violet 
Ray High Frequence Generator for tlie treat- 
ment of Neuralgia; Neuritis; Sore Throat: 
Kernels In Neck; Cramps; Headache; Stiff 
Neek: Musculir Soreness; KlteumatHm; Para I- 
yvla: In aliort. pain of all kinds " M I>. 

"I hat* been much relieved hy the use of your 
Violet Ray Generator." 

"It Is fine for insomnia." 

"I find It such a help in nervousness." 

"I would not part with It for Ate times the 
price. It Is sure a little wonder " 

"1 am more than pleased with the Generator; 
the whole family are using It." 


Get the Facts " e S“1„' u t u h Z 

RENULIFE BOOK, with many illuatrattonn 
You should have the book. Write at ome. 


Send For Frpp 


I RENULIFE ELECTRIC CO 

1202 Marquette Bldg.. Oetrolt. Mkh. 

Please send, without obligation, your book 
"Health" explaining Violet Ra> treatment* with 
Renullfe Generators; also five full particulars as 
to Its application for ailments checked below. 

TREATS SUCCESSFULLY 


.. Abscesses 
. Anemia 
Asthma 

.. Arteriosclerosis 

Baldness 
Blackhead* 
Brain Fag 
Bronchitis 
Bunions 
Bruises 
Catarrh 
Chilblains 
Colds 
Dandruff 
. Deafness and 
Ear Oisaasas 
Ecrama 
Enlarged 
Prostate 


Facial 
Neuralgia 
Falling Hair 
.Female Com¬ 
plaints 
Goitre 
Gout 

Haemorrhoids 


Para vs Is 
Insomnia 
Lameness 
Locomotor 
Ataxia . 
Lumbago 
Nervous Af. 

factions 
Neuralgia 
. Neuritis 


. Obesity 
Pain in Abdo¬ 
men and Lnest 
. Paralysis 
Plies 
Pimples 
. Pyorrhea 
Rheumatism 
.Scars 
. Sciatica 
841a Diseases 
.Sore Throat 
and Throat 
Diseases 
Sprains 
.Toothache 
Weak Eyas 
WHnkles 
Warts and 
Moles 


Modern science has made available to you at home all 
the stimulating, health-promoting forces of electricity 
and removed every shock and jolt. You feel just a 
pleasant, invigorating sense of well being—while the ail¬ 
ing. weakened or painful organ or area are treated with 
nature's powerful aid to normal conditions. And your 
entire physical being is toned and strengthened under its 
marvelous influences. The highest authorities endorse 
and recommend the 

ftenutife" 

Simply attaches to a light socket and transforms the 
current into a flood of vibrant, shocklcss. Violet Ray, 
simple and safe for you to use. Drives out Aches, Pains 
and their causes in a manner unequalled by any other 
method. Penetrate^ deep, saturates entire body, increas¬ 
ing circulation, adds- oxygen to the blood and promotes 
elimination of waste products. The cells and tissues 
are gently massaged by the High Frequency electric 
wave imperceptible to your senses. Learn more of this 
interesting subject. Send for the RENULIFE hook. 

A Fundamental Treatment 

Acting, as it docs, directly on the circulation and the 
blood stream, improving nutritive processes, the Violet 
Ray is a fundamental treatment, applied successfully for 
a large number of ailments It is not a “Cure All" or a 
fad, but a powerful corrective force gaining world-wide 
recognition. The more you know about it the greater 
your respect will be for it. Write for particulars. 

PROOF BY TRIAL 

You can determine by actual triil in your home just 
what the RENULIFE will do fo v r you. It has done 
so much for others, you arc entirely justified in find¬ 
ing out for yourself. Investigate at once. 

RENULIFE ELECTRIC CO. 

1202 Marquette Bldg.,. Detroit, Mich. 

In Canadat Nett in* Bid*., Windsor, Ont. 


Exclusive Distributors Write 

We have an attractive connection to offer the 
right people in some territory. 


Pain and Aches— Prom Rheu¬ 
matism. neuritis, apralne or 
poor circulation eradicated j 

quickly. 


General Tonic—Saturate entire 
body with strengthening, neree- 
toninc treatment, while pleas¬ 
antly resiling. 


Eye. Ear. None. Throat Ail¬ 
ments respond to this greet cir¬ 
culation producer and purifier. 
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By JUILBS H. STEAM, Pfe. D. 



I N the year 1895 when the x-ray was 
discovered by William Conrad Ro¬ 
entgen, Professor of Physics at 
Wuerzburg. Germany, the discovery 
marked a distinct epoch in medical 
science, and the reported possibilities of 
what the x-ray was expected to accom¬ 
plish savored almost of the occult. 

Roentgen called his discovery x-ray as 
the letter x is a representation of the un¬ 
known in the mathematical formula. The 
nature of the x-ray was unknown to him 
and even today scientists have not been 
able to determine the exact nature of the 
mysterious rays. The principal theory ad¬ 
vanced at present, is, that the rays are 
violent ether pulses, set up by the m 
sudden stoppage of the cathode 
rays, as they strike upon the walls 
of the tube. In other words, x- 
rays are considered, in general, of 
the same nature as light waves, 
but lie. due to the short wave 
length, outside the visible spec¬ 
trum. A definition of the x-ray 
is: A radiation emanating from 
a highly exhausted tube when a 
high tension electric discharge is 
past thru a vacuum tube. The 


Left: Arm and 
Hand of a 
Foetus Which 
Was Im¬ 
mersed and 
Preserved i n 
t h e X-R a y 
Fluid. This 
Fluid Renders 
All Things 
T r ansparent 
and Was Dis¬ 
covered by Dr. 
Jules H. Stean, 
a D oac t o r- 
Chemist*- Psy - 
chologist o f 
Alsace -Lor- 
raine Now Re¬ 
siding in Wor¬ 
cester, Mass. 


Right: A Bat 
Immersed i n 
the X-Ray 
Fluid Which 
Has Rendered 
I t Transpar¬ 
ent. This Dis¬ 
covery Will 
Revolutionize 
the Study of 
Anatomy. 


A Mew HaweH&fcaoira 
Tlhu&ft MaRes Bodies 
Tr aiasp are Bit 

atomic weight of 12, is practically shadow¬ 
less when photographed with the x-ray, 
while glass, containing lead, atomic weight 
207, gives a dense shadow. Human and 
animal tissues, which arc 
composed of light weight 
atoms, such as nitrogen, 
oxygen and carbon, are 
comparatively shadowless, 
but the 


as a preservative. No definite result how¬ 
ever has been accomplished. 

The action of the x-ray fluid is based 
upon the principle of refraction. The fluid 
itself is composed of a number of chem¬ 
ical liquids which surround and penetrate 
the specimen, making it transparent or 
semi-transparent at will. It may he con¬ 
sidered a law that different tissues or 
textures have different indices of refrac¬ 
tion which differ materially. The law 
which applies to the index of refraction 
in organic bodies, and which is well 
known, may to a certain extent, he applied 
on organic bodies as follows: If a vege¬ 
table or animal body is surrounded and 
saturated with a liquid whose in¬ 
dex of refraction is about one- 
half of the index of refraction of 
the body itself, the result is a 
lesser reflection of light and ap¬ 
proximate transparency. 

The most difficult part in mak¬ 
ing animal or vegetable bodies 
transparent lies in the fact that 
the texture or tissue, muscle or 
bone, all have a different index 
of refraction and this results in 
some parts acquiring perfect 


Top View: 
Dr. Jules H. 
Stean. Discov¬ 
erer of Fluid 
Which Sur- 
passes the X- 
kay. When 
the X-Ray Is 
Turned Upon 
Human Hand. 
It Will Reveal 
the Bones in 
S i I houette; 
Submerge a 
Hand in the 
X - Ray Fluid, 
and Not Only 
the Bones Ap¬ 
pear Clear-Cut 
and V i s i ble 
from Any An¬ 
gle of A p* 
proach. But 
the Veins. Ar¬ 
teries. M u s- 
cies and Tis- 
s u e s Will 
Stand Forth in 
Well - Defined 
and Easily 
Distinguishable 
Lines. — Pho¬ 
tos © by Key¬ 
stone. 


x-rav is, therefore, the result of a high 
rate of vibration, of which little is known. 
These rays can only he recognized upon a 
sensitized photographic plate, and upon 
such chemicals as Calcium. Tungstate or 
Willimite, while the radiation from the 
x-ray tube cannot be reflected or polar¬ 
ized. 

Therefore, radiation from the x-ray 
tubes produces shadow pictures or radio¬ 
graphs, so that the reproduction on the 
photographic plate represents only a 
shadowgraphic form of the body thru 
which the x-ray lias past. 

As these rajs penetrate all matter ac¬ 
cording to its density and mass, the pic¬ 
ture produced is simply a record which 
has registered the relative density of the 
object thru which the rays have past. The 
picture on the photographic plate will 
therefore differ in appearance as affected 
by the density and structure of the object. 
However, a r curious fact remains, that 
while some substances produce a kind of 
shadow, others do not, unless the x-ray- 
passes thru a considerable thickness of 
them. Carbon, for example, with the 


bones, which are heavier calcium com¬ 
pounds, produce a marked dense picture 
with the x-ray photograph. 

While the discovery of the x-ray and 
its action brought valuable information to 
the medical profession, especially in the 
examination of the living body-, little 
could be done with the anatomical speci¬ 
mens. A number of specimens for the 
study of the blood-vessels were produced 
by injecting metallic salts into the blood 
vessels and x-ray pictures were produced 
from those specimens. While this method 
lias a certain value, it cannot be applied 
with every specimen, as the detail of the 
tissues is lost. Besides, it is still a shadow 
picture, which is flat and uninteresting 
and not the original which can be ex¬ 
amined at will from every angle. 

Here is where the x-ray fluid sets in 
and fills a long-needed want in the study 
of anatomy. X-ray fluid not only pene¬ 
trates animal and vegetable bodies, but 
preserves the bodies of the same. 

In the years past many attempts have 
been made to produce a fluid which would 
make specimens transparent and also act 


transparency, while other parts appear 
opaque. This apparent disadvantage, how¬ 
ever. is also, an advantage, as we will see. 

If a fluid could be found which was able 
to penetrate every animal or vegetable 
body evenly, that is. something which 
would make bodies entirely transparent 
without being influenced by the different 
structures, the value would be nil for the 
simple reason that all the details would 
he lost and the prepared body would ap¬ 
pear much like glass; having lost its 
prominence which lies in the differentia¬ 
tion of the body structure. Tlic value of 
a fluid for this work lies in its power of 
regulating the transparency of the tissues 
and structure. 

This can best he illustrated in the cuts. 
Take for instance the bat. An x-ray 
would show the bones, while tissue and 
cartilage would be visible as a shadow 
only. The x-ray fluid, however, produces 
an entirely different picture. We sec in 
the photo the skeleton of the animal, parts 
of the inside body, and in wonderful de¬ 
tail the wings which have changed to thin 
(Continued on page 11421 
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Licensed under Armstrong and Marconi Patents 


Be sure It’s a Real 
Paragon —Look for 
the phrase. Type R. 
A. TEN, engraved in 
the hakelltc panel. 


If it isn’t an R. A. Ten— it isn’t a Paragon 


Features of the genuine 

Paragon R. A. TEN 

(Hcfi. U. S, Pat. Office) 

Amplifying Short Wave Receiver 

Wave length. 160 to 1,000 meters. 
Amplification 100 times 
No dead end losses whatever 
Vernier attachments on controls. 
Guaranteed for two years 
Price Eighty-Five Dollars. 


T HIS Advertisement is published more * for jrour protec¬ 
tion than for ours. Only recently, several letters have 
come in from radio men. who bought imitation 
Paragons, and were tremendously disappointed. 

YOU can tell the genuine by looking for the full name 
on the panel. The complete name is copyrighted, and the 
use of "Partgon” on any other instrument is therefore 
illegal, as well as unfair and deceptive. 

Be sure to get a Paragon—a real Parugon — and prove 
for yourself that “The weaker the signal, the stronger the 
amplification." 


Our word of honor to you is our guarantee — Let us prove it 

CONTINENTAL RADIO AND ELECTRIC CORP. 


J. DI BLAST, Sec. 
Dept All. 


Sole Distributors of the Paragon RA-TEN 

6 Warren Street 


QY MAIL, or at our store, you can be sure of 
accurate, helpful service. People who thor¬ 
oughly understand amateur radio will help you 
select your equipment from a stock which in¬ 
cludes every good make. Prices clearly reflect 
the savings of low rent and expense. 

Have you seen the new FADA Audion Control 
Panel, with the automatic filiament control? We 
have a complete assortment of these splendid 
cabinets. Price $17.50. 

Special Clearance: Small lot of D. C. Volt 
meters. 500 to 600 volts. Brand new, splendid 
quality, we ran across the lot at a bargain. Price 
$14. Fully guaranteed. Send your order promptly. 

New 84-paftc catalogue just out. 

Send 10c. for your copy. 

American Electro Technical Appliance Co. 

235 Fulton St. Dept. E. S. New York. 


ACME 

AMPLIFYING 

TRANSFORMER 

$5.00 

The Heart of Any Amplifier. 
Can’t Be Beat. 

Carrie in Stock by Leading Dealers. 

Write for Bulletins. 

Acme Apparatus Company 



28 WINDSOR STREET 
CAMBRIDGE 39, MASS. 



TTMARKS 

' NAUTICAL ACADEMY 

SCHOOL 


Offer* a thorough count? In all branch?* of vrl roles* 
telegraphy. Radio 0|*rator* earu at the start $125.00 
per month, and flm-class board. ?tc.. tree. 

Our school prepare* you for your license In three to 
four months. Position* guarantee! to flr*t-grade 
licensed operators. 

Day and Evening Classes 

8 State Street, New York, N. Y. 

Phone, Bowling Green 8079 


J. STANTLEY, Trees. 

New York 


Tlhte X-Ray FHaidl 

By JULES H. STEAN, Ph. D. 

(Continued from [age 1076) 


membranes, thru the action of x-ray fluid 
Also the auricle of the ear is, due to its 
tissue structure, transparent, but visible 
in detail. 

Another cut, half body part of foetus, 
shows the ribs partly developed and 
partly composed of cartilage. It also 
shows the tissue, the thickness of which 
may- he seen above the spinal column. 

The second cut, arm and hand of a foe¬ 
tus, is characteristic of the power of the 
fluid. Here we have the developed bones, 
as well as the undeveloped ones. The 
picture shows the ossification of the hones 
remarkably well. The ulna and radius 
not developed to the full degree are 
plainly visible. 

Tile photographs of the specimen have 
lost very much in detail and appearance, 
as the specimens were preserved in or¬ 
dinary glass vessels which caused a dis¬ 
tortion of light in photographing, but the 
pictures may give a good idea as to the 
value of the fluid in the study of anatomy. 

I lie reproduction demonstrates that the 
transparent specimen shows all parts of 
the inside body, which parts may differ 
in the index of refraction materially from 
the tissues. 

In order to produce specimens which 
show inside parts, as bones, or the more 
plastic arteries, the bones may he stained 
or the blood vessels tilled with colored 
substance. For instance, instructive prep¬ 
arations may he obtained by injecting into 
the blood vessels colored fluid for the 
demonstrating of tile vascular system and 
the specimen may then be immersed and 
preserved in the x-ray fluid. 

The study of the structure of the veg¬ 
etable texture shows some remarkable 
and interesting details when penetrated by 
the x-ray fluid. Wood one-half inch in 
thickness acquires such a transparency that 
print can be read thru the board. But the 
wood has not lost the detail of its struc¬ 
ture at all, and is preserved unharmed. 

Leaves and flowers arc very easily pre¬ 
pared and give a unique picture entirely 
clear to look thru, except that the veins 
stand out very prominently. 

Taking into consideration the work ac¬ 
complished with the x-ray fluid, it can be 
said that it will he a valuable help for the 
student and layman for the study of anat¬ 
omy, as well as fpr the botanist. 

Rare specimens can he preserved in the 
natural state indefinitely, eliminating wax 
preparations to a large extent. 

Here a student may handle the glass 
vessel containing the prepared specimen, 
may observe the interesting features of 
the object without being handicapt in his 
imagination, as he would be in the case of 
a wax preparation. Every part of the 
specimen is visible in the glass vessel and 
tissue and underlying parts may be seen 
clearly in their original form. No parts 
need to be touched or dissected and 
knowledge may he obtained in a more 
sanitary form and more thoroly than by 
the old method. 


BUYING RECORDS BY 
TELEPHONE 

Numbers of people have already written 
the manager of this new department tell¬ 
ing him how much pleasure it has given 
them to hear new records over the tele¬ 
phone so that they might order them with¬ 
out further trouble. Needless to say, the 
sales in this department have greatly in¬ 
creased since the plan is in use. 
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THE TESILA CLOCK 


T HERE is always something extremely 
novel and interesting in the duplication 
of Dr. Tesla’s experiments, blit it 
seems that at times such attempt is rather 
difficult. However, that may be due to the 
particular care exercised by Dr. Tesla in 



Dr. Tesla Has Given to the Amateur Con¬ 
struction "Bug," a Simple Idea Which He 
Used Some Years Ago, In Building an Elec¬ 
tric Clock. The Clock Is Simplicity Itself 
and Comprises a Well-Balanced Copper or 
Sliver Disc, Mounted So as to Rotate In 
Two Jewel Bearings. Two Metal Electrodes 
are Placed on Either Side of the Revoluble 
Disc and When Current Is Applied, the Disc 
Rotates Very Slowly. 

having his experiments exact to the 
minutest point, a feature which amateurs 
enerally glide over. In the case given 
ere, however, there will be no such diffi¬ 


culty in the making of a clock of this 
nature. . . . 

Not only is the clock unique in design, 
but rather serviceable if a constant E.M.F. 
is available. It makes an adorable clock 
for the amateur, even tho it varies slightly 
from correct time. This, of course, de¬ 
pends entirely on the regulation of the re¬ 
sistance in the controlling circuit. 

A clear walled glass jar or celluloid jar 
is employed, a well balanced metal disc of 
copper or silver mounted in such a way 
that it is free to rotate in the centers of 
two jewelled bearings. These may be ob¬ 
tained from a clock and easily inserted by 
drilling a hole thru the glass or celluloid 
jar and securely mounting them therein 
with a copper washer on each side to pre¬ 
vent any escape of liquid. 

On each side and equi-distant from the 
periphery of this metal disc are placed two 
metal electrodes similar in nature to the 
metal disc, i. e., cither silver or copper. 
On the disc itself is fastened a thin glass 
thread pointer or a thin annealed iron wire, 
the latter being preferred. . 

The jar now is filled with a solution of 
silver nitrate if a silver disc has been used, 
or copper sulfate if a copper disc and 
copper electrodes have been used. (Elec¬ 
trodes can be copper strips.) If a magnet 
is now placed in front of the dial so that 
its action will take place upon the thin 
annealed iron wire, the disc inside can be 
rotated to any desired position. Current 
from several storage cells is now turned 

The result is that an electrolytic action 


takes place, metal being deposited on one 
side of the movable disc while it is taken 
off on the other side slowly and with re¬ 
markable regularity. This causes the disc 
to rotate slowly, due to a gravitational ac¬ 
tion, and if carefully regulated a clever 
timepiece is the result. 

The bluish color of the copper sulfate 
solution makes a very pleasing aspect in 
a home or library, the experiment itself 
being one of the least difficult to reproduce. 
The disc is about three inches in diameter 
and the electrodes at each end about /i inch 
wide and 4 inches long. About three volts 
E.M.F. will be sufficient if the amperage 
is quite constant. 

According to Dr. Tesla, a slow deposit 
is more desirable and for this reason a 
very narrow plate will answer the purpose. 
If a wider plate should have been used 
and the disc rotate too rapidly when cur¬ 
rent is applied to the terminals, the elec¬ 
trodes of both sides may be coated with 
iparaffin so that but a thill space which i- 
cleaned of this paraffin will be effective. 

The plate should he slightly wider than 
the thickness of the disc itself. The disc 
could likewise be used as one electrode and 
instead of the two end strips only one 
would be employed. 

Another essential is that the hearings 
should be made non-corrosive and at the 
same time it would be better to lubricate 
them with a small drop of watch oil. Then 
when the jar is filled with the electrolyte, 
the oil will be retained in the bearing zone 
preventing a deposition of metal upon this 
zone and corrosion to a great extent. 
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THUS CLOCK TELLS “BUG” TIME 


We recently noted in a jeweller’s show 
window an interesting clock which was 
labelled with the startling sign, “This Clock 
Tells 'Bug' Time!” and while the idea in¬ 
volved is almost as old as Methuselah, the 
action of the device is very novel and pleas¬ 
ing. 

No doubt some of our readers have seen 
similar clocks in their home towns and 
cities. The clock in question comprises a 
regular clock work movement mounted in a 
wooden cabinet, about 12 inches square by 
8 inches high. The top of the cabinet was 
closed by an aluminum dial plate, or this 
might be brass, or any other non-magnetic 
metal or material. The clock may be 
mounted on a sheet of glass suspended on 
cords or wires well in the foreground, so 
as to show that no electrical or other form 
of energy is connected with the clock. 
Under the aluminum dial plate on the top 
of the clock the hands of the movement re¬ 
volve in their usual procession. The hands 
in this case may have to be made a little 
stronger than usual, as on the outer end of 
each there is mounted a small steel magnet. 
These magnets act on the two iron “bugs” 
which tell the time. As will be seen from 
the illustration, the ‘‘minute bug" moves 
around on the outer circle of the dial, while 
ihe "hour bug” moves around on the inner 
circle of the dial. The aluminum of the 
dial can be as thin as 1/64 of an inch if 


necessary, but in any case, the thickness of 
this material will have no more effect on 
weakening the magnetism than the same 
thickness of air. 

This clock has proven a great attraction 


get to eat their lunch in arguing as to how 
the hugs move over the dial. In five min¬ 
utes you can hear about 14.000(T explana¬ 
tions of how the bugs tell the time,—includ¬ 
ing “psychical force” !* ?!! 


iiuiunlHMHMMM 11 ) 1 * 

Thomas Reed Used to 
Tell Us Long and 
Lustily About His 
Clocks, — Electrical, 
Mechanical and Other¬ 
wise. But One of the 
Simplest and Most 
Novel Clocks Which 
the Average Electro- 
Mechanical "Bug" Will 
Probably Like to Build, 
Is This Real "Bug 
Clock" That Tells 
"Bug Time." As the 
Detailed Diagram 
Shows, an Ordinary 
Clock-Work, One From 
an Alarm Clock Will 
Do, Is Used, on the 
Outer Hands of Which 
Two Fairly Strong 
Steel Magnets are 
Placed. The Two Iron 
Bugs Can Be Easily 
Made and Colored. 

OK* MmnuBtfnwiJUliwunnwKmiu-u-wii 


IRON BUG 
(HOUR) 



in store windows, and can be used in prac¬ 
tically every business, such as drug stores, 
jeweller’s stores, etc. The people like to 
watch the little “minute bug” as he slides 
along from minute to minute, and besides 
they—the people, not the bugs—almost for¬ 


Well, here is your chance to do a little 
fooling of your own. Undoubtedly you can 
find many improvements which will make 
the action of the “Bug Time” clock more 
smooth, such as placing little rollers in » t ’* 
miniature iron bugs, etc. 
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Use Nature's Greatest Aid 




w 


To Health and Beauty 

Treat yourself at home with Renulife Violet Ray —affording the marvelous 
curative forces of electricity in their most pleasant and effective form. This 
High Frequency electric current is shockless and painless—can do injur)- 
—yet is most powerful in helping Nature to restore normal conditions. 

You should know just what it will do for you. Send for full in¬ 
formation, mailed free. Write at once. 

Treatment at Nerve Center* _ 

For Chronic Functional Disorders 
And for Nerves, Blood and Circulation 

You treat locally as well as the great nerve 
centers. You saturate the system with re¬ 
vitalizing, health-bringing forces. Circulation 
is brought to parts treated—the glow and 
warmth of a fresh blood supply brings 
relief and permanent benefit. Aches, 
pains, sluggish organic function¬ 
ing of liver, bowels, etc., re¬ 
spond remarkably to this pow¬ 
erful, purifying administra- 

_ tion. you feel a sense of 

relief as you gently and 
surely aid Nature to put back in order her vital ma¬ 
chinery. Assimilation and elimination are improved 

Send for Book Telling All 

Don’t delay getting our book telling all about the / 

Violet Ray—its many uses, its wonderful accom¬ 
plishments and how you, yourself can employ 
this 20th Century, scientific mode of treatment. / 

Mail the Coupon 


COUPON FOR BOOK 
and Special Information 


Ev«rjr Woman 
and Man should 
have a Renulif* 
at hand to keep 

100% Fit 

Every b. duty parlor 
uses a Vio|ct Ray for 
hair, scalp and skin treat¬ 
ments. The secret of its 
success is that it brings about 
a healthy, natural circulation 
stimulating natural processes — and 
thus hair growth is promoted or the 
complexion given the attractive charm 
of rosy health; wrinkles and blem¬ 
ishes disappear. Health is the foun 
dation of beauty as it is also the 
source of strength and success. Noth¬ 
ing has ever been discovered that wou’d 
act both as a stimulant or as a sedative 
—as does the Violet Ray—with no harm¬ 
ful after effects — only permanent bene¬ 
ficial results. Find out just how these 
results are accomplished. 

Thousands in Use 


Many thousand people in all parts of the United States and the 
Renulif ~ 


VVorlfT are using Renulife Generatort —and some of the most aston 
ishing results- approaching the miraculous—have been reported to 
us. Thousands testify to their satisfactory use. We are confident 
that you or anyone seeking improved health or relief from ailments 
that have not yielded to other methods—will find it well worth while 
to investigate. We ship on a most ubbsal Trial Plan —giving you 
ample opportunity to determine what- you could expect in your own 
case. Send for particulars. 

Health via Violet Ray 

That’s the title of the Book—telling how the Violet Ray is really atom¬ 
ized electricity—sprayed into the bodV—penetrating every tissue and cells 
—carrying an invigorating and refreshing stimulation. Nothing else 
reaches in the same wav the hidden cause, or removes the painful or annoy 
mg symptoms. Learn how you may now use this irresistible, revitalizing 
for '* 


.... . you may 

force for any ailment listed on coupon. 

Inhaling Ozone 

The Violet Ray pro- 


"BmKSSntit 

I’HTm* arifa II,oug»TrV 


t. Skt. 

- —— »-•«„ — i...v.. wu«Biiug fyy* ni«|l(Il '* f|. 

putrlivi Violet Roy treatment! with R.nuhfo r.eneratcr.. olio 
Salas* p * rtlcuJ •* *° iu apolleauon for ailment a cK«fto* 

TREATS SUCCESSFULLY 


duces Ogmie. the great- 
eat purifying element. 
Tissues absorb It from 
external application An 
attachment la also prodded 
for Inhalation Breathing 
Osooe is uncaualled for 
Catarrh. Hay Fever, etc., 
and for Anemia. 


RENULIFE ELECTRIC CO. ,208 D £;£;£b B,dg 

New York City Chicago Toronto 

27 Warren St. 123 Want Madison St. 334 Yong# St. 


.AkmiMe 

Aetatla 

Artist 

Arumiclrretu 

sfdaeat 

Inlktili 

rale r«a 
rmeAltla 

tiniest 

MINI 

•tirrh 

elrtt 

MltUlM 

•srtrs If 

Mfattt ms far 
Olaaaiet 


aiareed freatete 


. .racist Neuralgia 
. fellies Malr 
■ . female Cea* 
plaints 
. Qeitre 

- teat 

Matmerrfceldt 

. lafiallleTaralysic 
I seem cm 
Lemeatit 

. Ut«*«ler Ate tin 

- I a at hate 
.Nerveas Affec. 


saS elicit 
..Raratyili 
flies 

. flmelet 
feermea 
Rhaumetlim 
tcers 
Sclstit* 

Skin Ditcatec 
Sere Threat and 
Threat 0 lira tat 


Sales Distributors 

If you mre in position to 
handle s territory in a big 
way as a local agency, 
write for proposition. 


is 


fitralnt 

vnsv;: 


Made in Model*—Mott Effective, Lma*t Expontivo—Violmt Outfit* 
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Now You Can Have Amazing New 

-Vitality-Beauty 


Through 

Magic-like 



In Your 
Own Home 



Fsr building health and strength there 
is nothing like Vi-Rex. Ft ehest and 
krone htal ad actions it is invaluable 



Lumbago and peins in the hack ere 
moved gaichly by the Violet Ray 



E NJOY wonderful, sparkling health! Feel the thrill of 
the bounding vitality of youth! Increase your store of 
energy, revitalize your worn out cells, make every fibre 
of your body tingle with a new vim and vigor! All this you 
can have through the magic of Vi-Rex Violet Rays right in 
your own home! 

Violet Rays penetrate to every cell in the body, imparting that 
Stimulating vigor which brings the glow of health, tones up the 
entire system, putting life into over-taxed and sluggish tissues. 
As a quick relief from pain Vi-Rex has no equal. Its soothing 
raysquickly find the source of distress and afford speedy comfort. 
Headaches, nervousness, skin blemishes and many other com¬ 
plaints vanish as if by magic through this marvelous treatment. 
You will be amazed at the splendid, quick results through the use of the 
wonderful new Vi-Rex Violet Ray Machine—right in your own home! 

TRY VIOLET RAYS FR] 

Vi-Rex Violet Rays are effective for a host of disorders and ailments. Physicians in 
all parts of the country arc adding this scientific outfit to their equipment and recom¬ 
mending its use to their patients. Beauty specialists have long realised its efficiency 
for inducing a clear and healthful skin. Until recently expense prohibited the use of 
this remarkable health-building force in private homes. Now the practical, inexpensive 
Vi-Rex Violet Kay Machine enables everyone to enjoy all the benefits of this marvelous 
treatment at home. 

You don't have to take any risk in giving Vi-Rex Violet Rays a trial. Take 20 treat¬ 
ments in your own home. Use this marvelous 
machine morning and night for ten days. If 
you do not find quick relief—if you do not feel 
better, sleep better, look better, send it back 
and you will not be out one penny. This 
special offer is now open but it may be with¬ 
drawn at any time so act quickly! 


The Special Vi-Rex Oxone Generator 
brings truly amusing results in cases 
of bronchitis, catarrh and chest troubles 


What Users and 
Physicians Say 


Trixie Friganza. well-known actress, 
says: ''Cheerfully will I add my praise 
for your Violet Ray machine. It's 
the best 'pain chaser’ and 'soother* 
I’ve had the good fortune to find. 
It's WONDERFUL. It cured my 
brother of neuritis. As for myself I 
use it for facial treatments and gen¬ 
eral massage. I cannot say too much 
for it.” 

Dr. Bert H. Rice, of Vinton. Iowa, 
says: "I have good results with the 
Instrument in all cases of neuralgia. 
Almost instant relief in Facial 
Neuralgia." 

K. L. Allen. D. C., 205 Boone Na¬ 
tional Building. Boone. Iowa, says: 
"I have had very good results in cases 
of Paralysis. Rheumatism and Neu¬ 
ritis. and think it a great help in 
drugless healing.” 

Dr. Daniels, Lisbon. North Dakota, 
says: "Have used it In such cases as 
Goitre. Bronchitis. Pleurisy. Neuritis. 
Neuralgia, and Lumbago, and find it 
very beneficial. In fact. I would not 
be without it in my office.” 


Mail Coupon 
for Free Book 

Write to-day for our free booklet describing 
the wonderful Vi-Rex outfit in complete detail, 
and particulars of our liberal 10-day Trial 
Offer. Find out how Violet Rays will help 
you. Read what hundreds of users say and 
the astonishing results which have been ob¬ 
tained. Learn why this is the most economical 
and practical machine of its kind available. 
See how you can use it. without risking a penny, 
to gain health, vitality, beauty! There is no 
limit to its beneficial powers. Mail the Coupon 
or send a postal. Do it now. 

Vi-Rex Electric Co. 

Dept. 48, 326 West Madison Street 
Chicago, Ill. 






Violet Rays have a soothing effect on 
the entire system — os a relief for ex¬ 
haustion ond nervousness they have 
no egmol 



The Violet Ray is especially elective 
ft inducing a clear and healthy skin 
free from blemishes and salloitness 



J 
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scalp disorder and refines the texture 
and guality of the hair itself 



Nol a Vibrator Try Violet Rays for: T 


The Vi-Rei Violet 
Rey Meehine is not 
a vibrator—does not 
shocktiartbe nerve 
ends. Its effective¬ 
ness is obtained 
through its power of 
penetration — not 
tkroagh manipula¬ 
tion of surface mus¬ 
cles. No feeling of 
steness t exhaus¬ 
tion alter use —only 
a comforting , agree • 
able $esue ol relief 


Asthma 
Boils 

Blackheads 

Bunions 

Catarrh 

Chilblains 

Colds 

Corns 

Constipation 
Dandruff 
Earache 
Eczema 
Eye Disease 
Falling Hair 
Hay Fever 
Headache 


Goitre 
Insomnia 
Lumbago 
Nervousness 
Neuralgia 
Neuritis 
Obesity 
Pains 
Paralysis 
Piles 
Pimples 
Pyorrhea 
Rheumatism 
Skin Dii 
Sprains 


Vi-Rex Electric Co.. 

Dept. 48. 326 W. Madison St.. Chicago. III. 

Please send me without cost or obligation your 
free book describing your wonderful Violet Ray 
Machine and particulars of your special 10-day Trial 
Offer. 


I * 


Name . 


City 
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Suppose the beginner exposes the metallic 
objects for about i to 5 minutes and the hand for 
from 5 to 15 minutes, he should obtain a 
good picture. An expert using an 8-inch spark 
coil and a good Crookes tube should obtain a 
picture of the metallic objects in less than a sec¬ 
ond and the hand in from 2 to 5 seconds at a 
distance between tube and plateholder of 2 feet. 
We would advise the beginner, however, to give 
ample time to all of his exposures, judging as to 
length of time by watching the bones of his own 
hand in a flHoroscope, and guided also by previous 
experience in developing his X Ray negatives. 

Fig. 55 (see Plates at end of book) is a picture 
of a hand taken with a 4 A-inch spark induction 
coil and with the first focus tube ever used in this 
country, it having been imported from England 
on April 4, T896. This picture was taken the 
same day. 
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D uring the progress of the 
times, the achievements of 
science have kept pace with 
the demands. The manufacturer of 
the De Mooy High Frequency Gene¬ 
rator kept abreast of the times, and 
produced a machine which proved a 
success from the first. This was a 
rare achievement, as the great expense 
of the necessary apparatus had. pre¬ 
vious to this invention, prohibited its 
more general use. 

Of more importance still is the devel¬ 
opment of this shock-proof and “fool¬ 
proof” machine that can be used in 
the home by the patients to follow up 
the doctor’s treatment, as well as to 
treat themselves, unaided. 

The demand for such a machine at a 
reasonable price that could be con¬ 
nected to any electric light socket and 
operated by anyone, was not supplied 
until the De Mooy High Frequency 
Generator was placed on the market. 
This machine has had extensive tests 
before medical bodies, in hospitals, 
and in actual home use for several 
years. 
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■••■THE DEMOOY ■■■■ 

. 

Just How Well Are 
YOU Today? 

TN order that you might live to an old age 
1 in order that you might solve the problems 
of life as you go along, you must have 
physical strength—you must have the vim. 
force and energy to carry you through. 

If every day doesn’t bring forth a new 
desire within you to enjoy your home life or 
your business to their fullest extent, then you 
arc cheating yourself—you are not allowing 
yourself the joy and satisfaction that comes 
to a man or woman who always feels the 
oulsalion of red, warm blood in his or her 
body. 

You say, "Yes, I want to be youthful and 
energetic I want to have a spring in my 
step, and a sparkle in my eyes, but I am so 
busy I cannot afford the time to devote to 
that which I believe necessary to keep in this 
condition." 

The answer is simple. Look at the moun¬ 
taineer. Why is he so strong and hardy? 
Simply because he gets the warm, bright rays 
of the sun, and real fresh air. or plenty of 
oxygen. 
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••■■THE DEMOOY ■■■■ 


Make Your Own Room 
a Health Resort 

The rays of the sun are nothing more or 
less than strong electrical vibrations. Pure 
oxygen is the same as ozone, a chemical term 
for the pure air created by high frequency 
violet rays, which arc generated by a high 
frequency generator. By attaching a De 
Mooy High Frequency Generator to your 
electric light socket, the electricity is trans¬ 
formed into the health-and-beauty-giving 
violet ray. gentle, soothing, and perfectly 
safe you get the same as pure mountain air 
and bright sunshine of high altitude, right in 
your own room. 

By applying the attachment, or Electrode, 
which is furnished with the Generator, to 
your body, every nerve cell, fibre, and part 
of your body becomes active,—your blood is 
enriched and purified by a flood of oxygen or 
ozone. An extra supply of fresh, active blood 
cells are brought to the area treated.—thus 
removing dead cells and supplying nourish¬ 
ment. 

By taking this simple treatment a few 
minutes every day. you get the combined 
benefits of electricity, vibration, exercise, 
stimulation and oxygen. 

— 2 — 
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Painless, Fool-proof 

Safe and Easy to 
Operate 

There is nothing to fear,—no frightening 
shock or sensation. The High Frequency 
Generator waves pass so quickly and thor¬ 
oughly through every part of your body that 
the only sensation you have is of a soothing, 
quieting and restful kind. A few minutes’ 
treatment will make you feel as fresh and 
active as though you had several hours’ sleep. 
The red active cells force out the dead matter 
in any congested part of your body, and in¬ 
crease the glow of your skin without increas¬ 
ing your bodily temperature. 

Physicians, osteopaths, and other profes¬ 
sional men have long known the advantage 
of the High Frequency Generator and Ozone. 
They have constantly recommended their 
patients to use the High Frequency Gene¬ 
rator in following up their own treatments. 
The High Frequency Generator is especially 
valuable to the office worker, as well as the 
housewife, after a day of hard work. 

This wonderful machine successfully treats 
dandruff, falling hair, rheumatism, etc., as 
well as parasites, such as body lice, cooties, 
etc. 

— 3 — 
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■■■•THE DEMOOY ■■■■ 


For the Home or Office 

The man who is nervous from constantly 
rushing to and from the office the woman 
who is tired and worn out from the many 
duties of the home, will be agreeably surprised 
how quickly this machine will put them in a 
healthy, active condition. 

—Physician or Physical Trainer 

There is a special De Mooy Ozone and High 
Frequency Generator for the physician and 
physical trainer. This machine has an at¬ 
tachment for generating additional ozone for 
purifying the air in the home, office, or sick¬ 
room. It is made in this size to meet a 
demand for larger capacity than that neces¬ 
sary for the home, office, beauty parlor, etc., 
although many homes have this machine in 
constant use. 

—Beauty Parlor or Barber Shop 

Most all modern beauty parlors and ton- 
sonal parlors are equipped with High Fre¬ 
quency Generators for the use in treatments 
of falling hair, diseases of the face and scalp, 
etc. 

A guarantee is furnished with every ma¬ 
chine. The De Mooy High Frequency Gene¬ 
rators are fully protected by patents. Beware 
of imitations. 

— 4 — 
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■ •■■THE DE MOOY ■ • ■ ■ 


Type B Model 


Handy Size 
Easy to Carry 


T his very popular Dc Mooy High Frequency 
Generator meets the demand ror a thoroughly 
efficient generator at a moderate price. At¬ 
tractively finished in leatherette and furnished 
with one surface electrode. 

Its especially small size enables you to 
carry it even in your grip or suitcase, from 
place to place, for use when you are traveling. 
If, after a day of tedious riding and hard work 
on a traveling trip, you take a few minutes’ 
treatment with the De Mooy High Frequency 
Generator, you will feel so refreshed you will 
be eager to carry out your plans for the 
evening. 

By giving yourself treatments in your own 
home a few minutes daily, you start your 
blood circulating through every cell of your 
body thus forcing out the dead cells which 
are preventing good circulation. 

Your body is actually saturated with ozone 
or oxygen, thus immediately killing all germs. 

— 5 — 
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THE DEMOOY 


■ ■ m 
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Remember there is nothing to fear—no fright¬ 
ening shock or sensation. This wonderful 
little machine should be in every home. 

It has a compartment in the cover for 
carrying extra electrode. Made to operate on 
either direct or alternating currents. In- i 
st ruction chart carefully compiled, accom¬ 
panies each machine, thus enabling you to 
use it immediately with beneficial results. 

Type B Model, furnished complete with 
written guarantee for one year and instruction 




I 


■•■•THE DEMOOY ■■■■ 


Type H Model 


Neat and 
Attractive 


The machine itself is finished in a rich 
mahogany with all exterior fittings of the 
most attractive and durable construction. 
The metal parts are finished in nickel. The 
handle is of hard rubber, and the cord is of 
double insulation. The large adjusting screw 
is of hard rubber, as are all the other points 
where insulation is necessary. The primary 
coil is wound of the finest grade of copper 
magnet wire. The condenser is especially 
constructed and the most expensive of its 
kind made. 

The contact points are practically inde¬ 
structible and will last for a number of years 
if properly taken care of. The handle is of 
the best quality of bard rubber and the electric 
cord is the latest improved double insulated 
type. 

Like the other De Mooy High Frequency 
Generators, it has no delicate or complicated 
attachments. Free from noise and glare and 
with proper use, will last a lifetime. Simply 

— 7 — 
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■■■■THE DEMOOY •■•■ 


attach to an electric light socket, turn the 
adjusting screw on the top of the machine, 
and it gives a beautiful, health-giving violet 
ray out through the electrode or attachment. 

The carrying case is covered with a seal 
grain leatherette, and lined with purple velvet. 
It has a compartment in the cover for carrying 
extra electrodes, etc. The machine is made 
to operate on either direct or alternating cur¬ 
rent. It includes in its regular equipment, 
one surface electrode; instruction chart care¬ 
fully compiled by our consulting physician, is 
furnished with each machine. 


Type H Model, furnished complete with a 
written guarantee for one year, $33.00. 
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•■■■THE DEMOOY* 


The DeMooy 
Combination Ozone and 
High Frequency 
Generator 


For the Doctor and for the Home 


Four Instruments at the Price of One 
Generating High Frequency 
Current for 

1. All electrode applications, surface or 
internal. 

2. Fulgeration, external or internal. 

3. Refined ozone for inhalation. 

4. Ozone for purifying the air in home, office 
or sick-room. 


It treats the patient and thoroughly purifies 
the air in the patient s room, thus killing all 
existing germs, and hastening recovery of the 
patient by keeping a constant circulation of 
active cells and warm fresh blood throughout 
every part of the body. The generator itself 
is so simple that the current can be instantly 















THE DEMOOY 


reduced from its full strength to an almost 
imperceptible vibration by the mere turning 
of the small adjusting screw, thus enabling 
the patient in many cases to apply the cur¬ 
rent himself while the doctor is otherwise 
occupied. 

The capacity of the combination De Mooy 
Ozone and High Frequency Generator can be 
judged from the fact that a large room can be 
ozonized in less than ten minutes. 

Bv taking a deep inhalation of ozone 
through the attachment or inhaling mask, the 
lungs are hlled with purifying oxygen, having 
the same stimulating effect of pure air in a 
healthy mountain region. It gets down to 
the deepest corner of the lungs, hastens the 
circulation of warm blood thus making the 
cells active and assisting them in removing 
congested matter or poison. 

The remarkable efficacy of ozone in the 
treatment of many of the disturbances or 
diseases of the lungs and general respiratory 
tract is widely recognized by physicians in 
civil life as well as in military life. A physical 
director writes us that during the influenza 
epidemic in 1918. not one of the hundreds of 
student officers under his supervision were 
affected by the disease - he used this machine 
continuously. 

—10— 
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■■■■THE DEMOOY •■■■ 


This machine weighs only ten pounds, 
measures 11 I0}£ by 6 inches. Can be 

operated on either direct or alternating cur¬ 
rent. and combines both a complete Ozone 
and High Frequency Generator, which can 
be used at the same time or separately. This 
machine can be easily carried without any 
more trouble than a physician’s carrying case, 
and can be u.sed anywhere where it can be 
attached to an electric light socket. Fur¬ 
nished complete with one electrode, aluminum 
inhaling mask for administering ozone. $65.()0. 
C omplete chart and written guarantee for one 
year furnished with every machine. 



—li¬ 
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■■•■THE DEMOOY ■■■■ 


Electrodes or Attachments 




No. 2—Cautery FJectrode.$2.00 



No. 4--Spinal Fleet rode. $1 00 



—12— 
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■••■THE D E M O O Y ■ 


■ ■ ■ 



No. 6 Ear and Nasal Electrode. $1.75 



No. 7--Throat Electrode, insulated_$1.75 



No. 6— Throat External. $1.00 


No. 9—Condenser Electrode.$3.00 



I his electrode generates extreme heat and 
is very desirable in deep seated troubles. 


— 13 
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■••■THE DEMOOY ■■■■ 



No. 10— Comb Electrode. $2.00 



No. 12 Dental Electrode, insulated . $1.90 



No. 13—Dental Electrode, insulated. . $1.90 

No*. 12 and 13 arc indented to hold medicated cotton 



No. 14 Dental Eject rode, insulated... $1.90 



No. 15—Electrode lor i»ums, insulated. $1.90 

^14 
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■■•■THE DEMOOY 


m m m m 


* 



No. 16—Pyorrhea Electrode, insulated $2.00 


No. 17—Rectal Electrode, insulated. ...$ 1.75 




No. 18-—No. I Rectal Dilator—one- 


third actual size. $1.50 

There are three Dilators to a set. Price 

per set. $4.00 



No. 19 —Urethral Electrode, insulated. $1. 75 



No. 21 —Vaginal Electrode, insulated..$2.00 



No. 22—Bunion Electrode. .$0.75 

— 15 
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■•■■THE DEMOOY ■■■ • 



De Mooy 

No-Vacuum Condenser 
Electrode 


This new De Mooy Electrode is the last 
word in Electrodes for 1 ligh Frequency Gene¬ 
rators is made from Jena Glass Platin Sil¬ 
vered and highest grade “New” Insulating 
Composition. 

The use of this Electrode makes possible 
the obtaining of benefits from High Frequency 
in considerable less time than is required with 
other types of Electrodes. 

Exclusive Features 

I—Provides greater supply of ozone. 

2 Provides more heat. 

3 Not made useless by loss of vacuum — 
there is none to lose. 

4 The glass is of highest grade and thick, 
almost unbreakable. This "No-Vacuum’ 
Non-Brcakable feature makes it indis¬ 
pensable. 

5— It spreads the current over a greater 
surface than any other type of Elec¬ 
trode. 

No. 23—Electrode. .Price, $4.50 

-16 
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Manufactured by 

De Mooy Electric Co. 

CHICAGO OFFICE: 

220 South State Street 


CMICMO 
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COMMONWEALTH EDISON COMPANY 
ELECTRIC SHOP 

72 WEST ADAMS STREET 

441 North Parkiid* Ave. 3127 Logan Boulevard 
4523 Broadway 9163 South Chicago Ave. 

ALL TELEPHONES RANDOLPH 1280 
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Four of the World 9 s Best 


A 

Trans¬ 

former 

Tube 



Mascot 

One size only, 7' - Price, $27.00 


Clover 

Leaf 

Standard 



Rex, No. 24 

6 ' - $20.00 - 7' - $25.00 - 8' - $30.00 


Heavy 

Anode 

High 

Frequency 



High Frequency, No. 80 

5T - $18.00 - 6' - J20.00 


,4 

Static 

Tube 



Static, No. 37 

S’-$10. 00 - 5%"-$11.75 - 6' -$13.50 - 7' - $16. 00 


Made under the persons! supervision of our Mr Green, the Evpert to whom the 
Focus Tube mo il» origin. Wr guarantee perfect labefaction if >-ou stale 
when ordering whether Tube is for Treatment or Picture work. 

Patented November 23. 1897, No. 394.008. Beware of Imitnt on* and Infringements 

Green & Bauer , Inc., 

Mascot Building .:. .:. Hartford, Conn. 

SoU by 
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CLOVER LEAF 
TUBE POINTERS 

Written hy Henry Green 



Published by 

GREEN & BAUER 

Hartford, Conn. 

THE LEADING TUBE 
MAKERS 










This little Pamphlet 
is Dedicated 
to 

JOHN BAUER 
My Late Partner 
who gave his life 
for this science 






Pointers on the Use of 
X-Ray Tubes 


\ presenting this little pamphlet to 
our many friends and patrons 
among the medical profession, we 
desire to say that we are the oldest estab¬ 
lished manufacturers of X-Ray Tithes in 
the United States if not in the world, and 
that our creation, the CLOVER-LEAK 
tube is s<> universally and favorably known 
that we need not comment here on its 
quality. It has spoken for 11s so well in 
the past that we are now manufacturing 
more of those tubes than all other tube 
makers put together. We shall therefore 
devote most of our space to pointers for 
X-Kav Tube users. 

W e hcartih thank you for your support 
in the past, and shall endeavor strenuously 
to merit it in the future. 

Respectfully, 


GREEN & BAUER. 







Pointers 


There arc many points which we realize would 
be a great benefit to radiographers especially, 
which, through failure to make the proper ex¬ 
posures, or through accident or avoidable troubles 
with the tubes. 

Those who are using the CLOVER-LEAF 
know that it is a tube of high vacuum and great 
penetration, and requires special technic for its 
use. The best radiographs that were ever made on 
short time exposures have been made with the 
CLOVER-LEAF, and we desire to assist to the 
best of our ability all its users to obtain the high¬ 
est value in the shape of long life with the 
CLOVER-LEAF. 


Clover Leaf Pointer No. i. 

One of the first and most essential things to 
do is to keep your tube thoroughly clean. This 
will help to eliminate punctures, inasmuch as most 
of the punctures arc from the inside. A little 
piece of dirt will sometimes attract the current. 


Clover Leaf Pointer No. 2. 

All tubes of high vacuum retain a considerable 
charge of electricity after the current is turned 
off. Therefore always touch the metal terminals 
of the tube, at least two of them, before laying 
the tube away, otherwise it is liable to discharge 
itself by grounding upon whatever object it is 
placed, which frequently results in puncture. The 
Doctor says “my tube worked excellently yester¬ 
day, but today is punctured, although the last 
picture I took with it was excellent." It had 
punctured because it had not been discharged by 
lltv doctor, and had to discharge itself. 









I 




! 


i 


# 



HIGH FREQUENCY 

Heavy Anode 6" $20.00 

Light Anode 6*' 18,00 



(C) Jeff Behary 2019 


6 















Clover Leaf Pointer No. 3. 


A tube is made to stand about 15 to 18 mil- 
amps. and at this current will make the most diffi¬ 
cult pi.’tures with very short exposures, but if this 
limit is exceeded, at least a good percentage of 
the tubes are overstrained, which may result 
disastrously. It is not necessary to force more 
than from" 5 mil-amps. up. to do rapid and ex¬ 
cellent work, if the proper regulating technic is 
employed as set forth in 


Clover Leaf Pointer No. 4. 


A special and very intricate and expensive 
process is known and used by us, only, to make 
possible the destruction of 95% of all metallic 
gases which would otherwise remain in the tube, 
and which arc inimicable to good rapid picture 
work and fine detail, but it is evident that gases 
arc necessary to form a medium or path for the 
passage of the cathode stream. We supply for 
this purpose a regulator which, when properly 
operated, releases a small amount of gas, 
sufficient only to start the tube. When once the 
oath of the current between cathode and anode is 
sstablished, the heat generated within the tube 
<eeps the path open during the short period re¬ 
quired to destroy this foreign gas when the tube 
is new. 

For a new tube, the following method should 
he strictly observed referring to cut of Xo. 24 
tube, the regulating points of which arc marked 
"A” and “B” should be at least 4" apart, and for 
heavy subjects. 5", proceeding as follows: First, 
test vour coil, which should have sufficient cur¬ 
rent passing through the primary to induce a 
heavy yellow caterpillar spark between the sec- 
ondarv poles when separated to a distance of 7" 
or 8".’ Then, connect your tube, having A and B 
at proper distance. A few sparks should pass 







between A and B and then stop, and the tube 
should fluoresce. If sparks pass after the tube 
commences to fluoresce, pass A and B a little 
further apart. The tube will then operate through 
one short exposure. The tube should be allowed 
a rest of one-half an hour before a second ex¬ 
posure is attempted to avoid overheating, but need 
not be discharged unless taken out of the holder. 

, As the tube gets older it will be necessary to 

. shorten the distance between A and B; this, how¬ 

ever, must be dictated by the judgment of the 
operator. 


Clover Leaf Pointer No. 5. 

When a protective shield is used around the 
tube, care must be taken that no leakage of cur¬ 
rent strikes the shield, otherwise it will pass into 
the tube and puncture it. 


Clover Leaf Pointer No. 6. 


Another cause of tubes cracking while in use is 
the lowering of the vacuum too much by having 
A and B too close together. To much gasses are 
released. These gasses are forced from the 
path of the cathode stream by the force cf 
the heavy discharge , and are forced against 
the nearest point, which is the glass encircling 
the cathode, where they arc visible as yellow 
streaks or spots striking the glass wall of the 
cathode neck. These spots are of sufficient heat 
to greatly expand the glass at the point where 
they hit and that at only irregular points. This 
causes the glass to expand unequally and invari¬ 
ably cracks if ^iese spots are allowed to remain. 
When they appear, the tube should be imme¬ 
diately shut off, and after one-half hour’s rest, 
the tube will be found to have recovered its 
high vacuum. The tube can very rarely be re¬ 
paired when cracked in this way. 
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Clover Leaf Pointer No. 7. 

Do not attempt to use a tube which is intended 
for radiographic work for treatment work also 
because the vacuum required for treatment nu.it 
necessarily be softer in order to operate on a 
lower amperage for a longer time, and to lower 
your picture tube to this point by means of the 
regulator would soon destroy its penetration and 
Jesuit in strain when the heavy current required 
for your rapid exposure is put through it. Re¬ 
member a tube is glass, which cannot be allowed 
to become overheated, or it will crack. This is 
no fault of construction, simply, glass. YVe make 
treatment tubes when asked for them. 



SHIELD GLASS TREATMENT TUBE 
Complete with Spcculums for either Coil 01 

Static Machines 
G" Bulb. $20.00 each 
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Clover Leaf Pointer Xo. 8. 


Radiographs must be made very rapidly with as 
high amperage in the primary as possible, while 
the vacuum of the tube remains about stationery. 
To explain this, 1 will say that the strong raj. s 
arc given oft at different angles in a high and 
low vacuum tube. For instance, in a high vacuum 
tube the strong rays are at right angles with the 
axis of the tube, whilst in a low vacuum tube the 
strongest rays flow at an angle of 45 degrees to 
the axis of the tube, and at intermediate vacuum, 
the rays flow at intermediate angles, varying be 
tween 45 and 90 degrees from the axis of the 
tube. The most powerful rays may be maintained 
at an angle of 90 degrees in a tube whose vacuum 
is high for a period of a few seconds only. The 
heating of the electrodes in the tube after the 
lirst few seconds tends to lower the internal re¬ 
sistance, and the angle of the rays changes, whicn 
has nearly the same effect as moving a camera 
during a time exposure. In other words, if you 
do not make your pictures quick with a powerful 
current you are exposing the plate to rays given 
off at several different angles, and blurring it. 
This explains why detail is blotted out. 


Clover Leaf Pointer No. 9. 


Selecting a tube for radiographic work demand 
that it shall stand up on at least a 12" coil for at 
least 20 seconds with a current of 15 amperes in 
the primary and not show any drop in vacuum. 
CLOVER-LEAF tubes will stand this test and 
more. X-Ray tubes have been made in many and 
varied forms and some makers today would not 
exist if it were not for the worthless so-called 
new devices which they are offering as bait to 
catch the dollars of the unwary. When such are 
offered to you take them only on approval, 
stipulating that they shall stand current test as 
above. 


"1 



HEAVY COIL TUBE No. 24. 

Diameter 6" $20.00 

Diameter 7" 25.00 

Diameter 8" 30.00 


* 

a 

w 


* 
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Clover Leaf Pointer No. io. 

He sure that your wires are properly connected 
to the terminals of your tube and that there is no 
*. leakage of current to the tube clamp or shield. 

This can be tested by touching the clamp or 
shield when the tube is in operation because a 
current which you could feel but not see will 
sometimes puncture a tube. Should a wire drop 
off while in operation it is almost sure to do so. 

Clover Leaf Pointer No. it. 


If rings or inverse appear it is an indication 
thai you have lowered the tube too much for the 
amount of current passing through it. An easy 
, v av to prove this in your own office is to reduce 
the current in your primary until the inverse 
disappears. If it is a CLOVER-LEAF tube, and 
you give it a short rest, it will regenerate itself 
as soon as thoroughly cold, and next time you 
use it have A and 'B further apart. No tube 
« except the CLOVER-LEAF will regulate and 

regain its high vacuum in this way. 


* Clover Leaf Pointer No. 12. 


So much trouble has been experienced by users 
of tubes by oedouded gases being released, from 
the target face fusing deeply that 1 have in¬ 
vented, and have a patent pending on a target 
which does not puncture beyond the surface and 
no occlouded gases are given off. This target 
consists of a heavy copper piece faced with a 
square block of metallic alloy which stands about 
double the heat of platinum. This, in turn, 
faced with platinum-vidium. The platinuin- 
vidium facing will burn through, but inasmuch 
as it is only .001" thick, its burning does not 
injure the tube; the target itself cannot burn. 
This target is only obtainable in CLOVER-LEAF 
tubes. 
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Clover Leaf Pointer No. 13. 


In taking radiographs of the heavy parts of the 
body, small plates should not be used without a 
diaphram. It is almost impossible to obtain good 
results through the torso except with a plate at 
least 14" x 17" without diaphram. Some advan¬ 
tages will be found in having the back and edges 
of your plates covered with lead. 


Clover Leaf Pointer No. 14. 


There are many operators who have an idea 
that the focal point of a tube must strike the 
center of the target. In a properly made tube 
there is no such thing as a focal point, but simply 
a pencil of smaller or larger diameter made up of 
the Ions passing from the cathode to the -anode. 
The diameter of this pencil being determined by 
their force of impact and the condition of the 
vacuum, inasmuch as the cathode stream only 
strikes a very small percentage of the anode face, 
it does not signify what part of the anode face 
it hits so long as it does hit the anode face some¬ 
where. Tubes are made free-hand, and it is 
next to impossible to tell just where the focus 
will hit until a tube is finished. 


Clover Leaf Pointer No. 15. 


One of the most important parts of your ap¬ 
paratus is the interrupter, the platinum point of 
which should fit snugly into the hole of the 
porcelain piece. The best way to determine this 
is to take it out of the porcelain sleeve and try 
the points of the interrupter into the points of the 
sleeve. If the taper in the hole and on the plat¬ 
inum is very wel defined and the point loose, in¬ 
verse discharge will surely be present in your coil 
and spoil the otherwise good work of your tube. 
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Clover Leaf Pointer No. 16. 


In the operation of the CLOVER-LEAF tube 
with heavy coil for picture work, under no cir¬ 
cumstances should spark gaps be used, as they 
only add additional resistance and prevent your 
tube getting the full force of the current. Spark 
gaps are only for tubes of low or medium 
vacuum. 

Clover Leaf Pointer No. 17. 

To those who have never used, our tube, or 
who have no meters, the following technic should 
be used: Connect the tube in the usual way. place 
A and B 4" apart, then throw in your switch 
for an instant only. If the tube does not spark 
from the regulator, increase the current and con¬ 
tinue to flash in the switch and increase the cur¬ 
rent in the primary alternately until the tube 
properly fluoresces. It will give an intense 
fluorcscense, but do not be afraid to run it. 
Greater penetration may be obtained by separat¬ 
ing A and B to 0 “ or even 6” and proceeding in 
the same manner until current enough is passing 
to properly light- up the tube, but do not waste 
time on tubes on long exposures and remember 
that anything over 30 seconds is very long ex¬ 
posure. 

Clover Leaf Pointer No. 18. 

In my long experience in the manufacture of 
X-Ray tubes I have tried, tested, and made every 
type of tube which is today and ever has been 
on the market, and have no hesitation in stating 
that I have abandoned most of them as worthless. 
T have presented to the medical profession a 
standard tube, the many good qualities of wlivh 
are culled from the best points of many experi¬ 
ments. Your appreciation of my work has been 
shown, especially during the past year, bv my 
iargclv increased sales, and this, notwithstanding 
the persecution of certain manufacturers under 
the guise of patent litigation, knowing that they 
Could not compete with my quality, have sought 
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to prevent my operations, in the event of which 
if \ou could not get mine, Doctor, you would 
b ; j forced to take theirs. I trust that your de¬ 
mand for CLOVER-LEAF tubes during the 
coming year will be so positive that your con¬ 
tinued appreciation of my efforts will be demon- 
.'•trated more unmistakably than ever. 



STATIC TUBE No. 37 
Diameter $11.73 

Diameter 6" 13.50 
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The Clover leaf tube is 
the Standard of the 
U. S. Arm p and Navy. 



See that the above Trade Mark 
is on the tube you purchase 
It is a guarantee of perfect work 
and any tube not hearing it 
is not genuine. 




the proper test for a 

RADIOGRAPHIC TUBE 


\ properly made tube should not require 
nursing, it should be ready to radiograph 
the heavy parts of the body as soon as you 
purchase it. You can stipulate on your 
order that the tube shall stand 20 amperes 
in ihc primary of your coil at 110 volts, or 
10 amperes at 220 volts. If the tube will 
not stand that current for 30 seconds, 
without dropping in vacuum, it will not 
make good radiographs of stone in kidney, 
or pelvis. 


We Guarantee our No. 24 Tube to 
stand up as above, and voe 
believe no other will. 


Nearly all of the most prominent X-Ray 
operators are using our tubes, and we refer 
you to any user, and will give names on 
application. 

Satisfied customers is the principal 
source of our advertisements. Don’t pay 
any more good money for tubes that need 
nursing. \sk your dealer for ours, or send 
direct to 

GREEN & BAUER, 

Manufacturers, 

Hartford, Conn., U. S. A. 





McIntosh No. I Portable 
High Frequency Coil 


APractical Therapeutic Force 
for the Up-to-Date Physician 



Price, ns illustrated, including handle, cord 

and one vacuum electrode.$25.00 

Price, including complete set of six Snow's 
vacuum electrodes, with handle and cord.. 28.00 


Look for 
the name 



The trade mark 
of Quality 


McIntosh Battery S Optical Company 

322 >V. Washington St., Bet. Franklin and Market Sts. 
CHICAGO, ILLINOIS 


















McIntosh n<>. i portable 

HIGH FREQUENCY COIL 


• 

apparatus affords the practitioner 
m a most convenient means of obtaining 

% / high frequency current tor treatment 

purposes, without investing in one of 
the larger coils. It delivers a beautiful high 
frequency spray, suitable for all treatments 
with the glass vacuum electrodes, the discharge 
being rich in ultra-violet ravs. Fulguration 
treatment of moles, naevi, etc., may be suc¬ 
cessfully accomplished with a suitable elec¬ 
trode. A Hand Ozone Generator attached to 
this coil affords excellent results in ozone treat¬ 
ment, giving the same effect as a large ozonator. 

This coil is most economical of current, con¬ 
suming but one-fourth of an ampere—about 
half of what others take—but it delivers a 
higher voltage and frequency than many, the 
soft, painless character of the current being 
due to this small consumption. 

The discharging rods are arranged most con¬ 
veniently, so that the hands do not come in 
contact when manipulating the mechanism, 
thus avoiding awkward shocks. 

By means of the substantial, re-enforced at¬ 
tachment eord with plug provided, the coil can 
be instantly connected with a in lamp socket 
furnishing 100— 1 volts direct or alternating 
current. 

It is the most conqwict of any coil yet offered, 
being put up in a rich, quarter-sawed golden 
oak case, measuring Px<>.\ 7/2 inches, arranged 
with clamps to hold handle, cord and one elec¬ 
trode in lid. 

Full directions for operating accompany each 
outfit. 




VACUUM ELECTRODES 




J> 53 


64 



49 


63 


57 


43 
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Price, No. 59 , Nasal Electrode...$0.73 

Price. No. 54. Surface or Body Electrode. 73 

Price, No. 48. Rectal Electrode.73 

Price, No. 5.4, Vaginal (*up|>cd Electrode.73 

Price, No. 57, Throat Electrode. 73 

Price, No. 40, Urethral Electrode. ,7> 

Price, No. M. Ilumllc.73 

Price, complete set of six electrodes including handle.. |.ii 


INSULATED VACUUM 
ELECTRODES 


73 

78 

33 

SO 





FOR ACCURATELY IXXWLMNG THE 


CURRENT IN CAVITIES 

Price, No. 73, Ear Electrode .$139 

Price, No. 77. Post Nasal Electrode. 1.3® 

Price. No. 73. Vaginal Cupped Klcctrotle. 1.50 

Price, No. 70. Rectal Electrode . 1JM 

Price, No. 30. Nasal Electrode. 1.30 

Price, No. 80, Urethral Electrotie. l..v> 

Price, No. 78. Ton rue Electrode... l.M 

Auto-Condensation Pad for D’Arsonvalisntion.6.W 
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M( in TOSH 
FULGURATION POINT 
ELECTRODE 

For use with Mr In tosh No. I Portable 
High Frequency Coil or any Coil or 
Resonator. For the treatment of moles 
and warts the fulfil rat ion point clec- 
trode is attached to the machine, and a 
tiny spark is drawn from the pat lent, en¬ 
circling with tins sjMirk the growth to be 
eradicated, thus cauterizingthe growth, 
so to speak, and cutting off its 
p. blood supply, with the fre¬ 
quent result that moles or 
warts are removed in one or 
two sittings. 

Price, including three 
points..$3.00 


MeIXTOSH 
OZONE 
GENERA¬ 
TOR 




I 


This Ozone Generator, connected 
with the High Frequeucy Coil shown 
herewith, permits of the applica¬ 
tion of large quantities of ozone for 
treatment of the respiratory organs 
or for general ozone medication. 
The discharge from the coil, passing 
through an exhausted vacuum cham¬ 
ber in the ozone generator, pro¬ 
duces a liberal amount of ozone 
which is purified by passing through 
an oil bath and is delivered to the 
patient by pressing a rubber bulb. 
A quantity of oil is furnished with 
each generator. 

Price.$10.00 
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A Working Manual of High Frequency Currents 

By Noblz M. Ebekbaht, A. M., M. S., M. D. 

Prof, and Head of Dcpartmuntof Electrotherapy. Chicago College of Medicine and Surgery. 

Prof, of Radiotherapy, High Frequency and vibration, Illinois School of Electrothera¬ 
peutics. Author of “Practical X-Uay Therapy," " Vibratory Technique,” Etc., Etc. 

Just what its name implies : A working handbook 
telling how to use these currents. No lengthy dis¬ 
cussions, no perplexing technicalities, no “red tape” 


SOME OP THE CASES FOR WHICH HIGH FREQUENCY TECHNIQUE IS GIVEN: 
Acne Rosacea; Adhesions; Alopecia; Aneurism; Articular Rheumatism ; Atrophic Rhin¬ 
itis; Brachial Neuritis; Bronchitis: Carbuncle; Cervicitis; Chloasma; Cicatrices; Con¬ 
stipation; Corneal Opacity ; Ear Diseases; Eczema ; Fissure (Anal); Frontal Sinusitis; 
Gleet; Goitre ; Gonorrhoea; Hemorrhoids; Hyperesthetic Rhinitis; Incontinence or Urine; 
Infantile Paralysis; Keloid; Laryngitis; Leucorrhoea; Mastoiditis; Menorrhagia: Metrorr¬ 
hagia; Moles; Moth Patches, etc.; Neurasthenia; Orchitis; Otitis; Pharyngitis; Proctitis; 
Prostatic Diseases; Pruritus Ani; Retinitis; Ring-worm; Rodent Ulcer; Tic Douloureux; 
Tonsillitis; Trachoma: Vaginitis; Varicocele and Warts. 

An Up-to-Date Book by a Standard Authority on Technique 


304 Pages 

Over 50 Pages of Illustrations 


Handsomely Bound Price $2.00, postpaid 


MCINTOSH BATTERY AND OPTICAL CO. 

322 W. WASHINGTON STREET, CHICAGO, ILL. 
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18th Edition! Edition! 

Therapeutical Practice 

By C. S. NEISWANGER, M. D. 

Professor of Electro-Therapeutics. Post Graduate 
Medical School and Illinois Medical College; Presi¬ 
dent and ProKssorof General Electro-Therapeutics, 
Illinois School of Electro-Therapeutics; Member of 
the Tri-State Medical Society. Chicago Electro- 
Med'cal Society and The American Roentgen Ray 
Society; Author of "Suggestions in Electro-Thera¬ 
peutics.” etc. 


REVISED REWRITTEN 

It gives Up-To-Date Electro-Therapeutics 
You cannot but be pleased with it 


Price, in Flexible Leather Rinding, S2.H0 

MGlnioMi Battery & OotiGal Co. 

322 W. Washington St. CHICAGO 
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1FTEEN years have now elapsed since the appearance of the first edition of 
this work, and the fact that much of the more important original matter has been 
retained in the present revision goes far towards proving the correctness of the 
advanced views of the author in the use of this truly wonderful therapeutic agent. 
The book has now been rewritten from cover to cover, and the new matter introduced 
contains the substance of the lectures that have so inseparably connected the name of 
the author with this subject. Every line is stamped by the conservativeness that has 
characterized his former work, and is written in his plain, lucid style. 


The terse statements, comprehensible physics and voluminous index make this work 
a revelation to older as well as recent students, and it is no wonder that its 
sales have far exceeded any other special medical work. Few theories are advanced, 
nearly every line of the book being based upon the actual personal experience of 
the author. 
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Some of the more important subjects considered in the present edition, 

in which a detailed technique 

is given, are: 

Stricture of the Male 

Enuresis 

Hemorrhoids 

Urethra 

Chronic Nephritis 

Hypertrophied Prostate 

Uterine Fibroids 

Neuritis 

Malpositions of Uterus 

Pigmentary Nevi 

The Roentgen Rays 

Urethral Caruncles 

Liver Spots 

High Frequency Currents 

Rhinitis 

Massage 

Lupus 

Vomiting in Pregnancy 

Varicose Ulcers 

Superfluous Hair, Warts 

Neuralgia 

Varicocele 

and Moles 

Mechanical Vibratory Stim- 

Trachoma 

Metallic Cataphoresis 

ulation 

Endocervicitis 

Electro-Diagnosis 

Generation and Uses of Ozone 

Endometritis 

Goitre 

Malignant Growths 

Ectopic Gestation 

Fistula 

Radiography 

Dysmenorrhea 

Pyosalpinx 

The Sinusoidal Current 
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ELECTRICITY AND LIFE 


From the Electrical Experimenter. May, 1917. 

The Construction of High Frequency Apparatus for 
Medical and Lecture Use. 

By Frederick Finch Strong. M D. 

Lecturer on Electrotherapeutics. Tuft* Medical 
School, Boston. 

In the Mnrch number of the Electrical Experimenter 
the author pointed out that high-frequency currents, 
when properly tuned, acted as "Vital Boosters." in¬ 
creasing all the functions of the body and helping it to 
resist and throw off disease. This vitalizing effect is 
not due to the mere liberation of heat in the tissues. 
for it is produced by the very high voltage ("Tesla") 
currents, as well as by the heavy amperage ("D'Arson- 
val") currents from which the thermic effect* are 
usually obtained. 

When the writer demonstrated the first therapeutic 
Tesla Coil and the first Vacuum Electrode—(in I S96 
before a Boston Medical Society)—and suggested that 
the method was destined to come into general use as a 
vitalizing agent, he was laughed at by his colleagues: 
yet today there is scarcely a well equipped physician's 
office in this country or in Europe that does not con¬ 
tain some form of therapeutic high-frequency appara¬ 
tus. Even the barber shops of the present time have 
their small "Violet Ray" outfits; and they are not by 
any means "fakes," for they produce real results, such 
as the relief of headache, neuralgia, skin diseases, etc. 

Unlike other form* of electricity, these current* may 
be administered to patients with perfect safety. In 
twenty years* experience in Electro-Therapeutics the 
author has never known of harmful results from the 
use of Tesla currents applied through a vacuum elec¬ 
trode. The writer is a firm believer in the use of the 

Tesla currents in the home-if each member of the 

family could receive ten-minute daily treatments from 
a small high frequency apparatus, the general standard 
of health would be greatly increased. This has been 
demonstrated in hundreds of cases. 


The Author has interviewed a number of more 
prominent Authorities on medical electricity and they 
agree as to the vitalizing effects resulting from the 
daily high frequency treatment. 

HIGH FREQUENCY—WHAT IT IS 

High Frequency Electricity is the ordinary illuminat¬ 
ing current transformed or nebulized, as it were, into 
a sprey of minute particles which may be introduced 
into the human body without muscular contraction, 
thus eliminating pain and at the same time retaining 
the wonderful stimulating effects of the ordinary elec¬ 
tric current. It is a flow of current of low amperage 
or volume, but of tremendous voltage or pressure, and 
exceedingly high oscillation. The voltage is increased 
from the ordinary illuminating pressure of 110 volts 
to several hundred thousand, and the frequency i» in¬ 
creased to n million or more oscillations per second. 

PHYSIOLOGICAL ACTION OF HIGH 
FREQUENCY CURRENTS 

There is no painful sensation produced hy the 
vacuum tube when held hrmly in the hand, thus es¬ 
tablishing complete electrical contact. Ordinarily, 
there is a sensation of heat and in some cases pre- 
ceptiblc vibration. Removing the tuhe produces a 
spark, which increases m sharpness as the tube is 
drawn away, up to the full length uf spark it is capable 
of emitting. 

SUMMARY OF VACUUM TUBE EFFECTS 

1. Increase blood supply to a given area. 

2. Increase oxygen in the blood. 

J. Increase elimination of waste products. 

4. Increase bodily beat without n corresponding 
rise in temperature. 

5. Locally germicidal. 

6. Mild sparks stimulate or soothe according to 
length and character of application. 

7. Strong sparks are caustic. 

8. Sparks to the spine increase the arterial tension. 

These effects, while essentially local, are not neces¬ 
sarily so. The current traverses the body in all direc¬ 
tions fro:n the point of entry, but is. of course, most 
intense and pronounced at the latter point. 
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DISEASES THAT ARE NOW TREATED 
SUCCESSFULLY BY HIGH FREQUENCY 
ELECTRICITY 


Almcctmt'x 
A nomlu 
\xihnia 

■Artci iom IrrnstK 
BftldllPHK 
HlncIthi.-inlH 
i train Kii>r 
Itmnohil ».< 
Bunion* 

Brulwa 
i ‘lUarrh 

* Mrrulfilury His 
• inter* 

I'hilMiiinn 
! in n* i n i it 

li«*ii fm-Mn mill 
Bur I 


KnliirKi il I'riiHtnle 
Kurlal \'i*iirnh;i:i 
Kulllm: Hair 
|*Vni:»l<* Com 

liItihitH 

< Jiulre 
CiiUt 

I l.idnut rlloklK 
liny Krt’« 
Infantile f*umt- 
>kIm 

Iiuicniini.'i 

laniciii’V 

l^K*i»n>«>ti»r 
Muxin 
I .umlM-it 

NcrVniJP AflTi’C 


Neuritis 
I Os-sit y 

J'ain in AlNlunn-n 
umi Cheat. 
f*;i rulyxlK 

1 'lll’S 
I 'iinjili-s 
ryurrluii 
Iktii’iiiuulisin 
Scar* 

Kl’Illtll'A 
SKIn I UBlMHfK 
Sure Throat an«l 
Throat IUki’Iisik 
SprniiiM 
Tonlhftrho 
Weak Byes 
Wrinkles 
Warts nml Moles 


I Ions 

l‘>'*cnm Ni’iinilina 

AND MANY OTHER DISEASES 



(HOME TREATMENT) 

1HE SPITZ VIOlJCr RAY MICH FREQUENCY 
GENERATOR is so designed that any one may take 
treatment* right in His 
or her own Home for 
any of tHr above di 
seases. with the aid of 
our chart* and direc¬ 
tion*. which are written 
by expert*. 

It in absolutely harm 
less and may he used 
upon the most delicate 
invalid or child without 
the least fenr of injury. 

It i* impossible to oh 
tain a shock and there 
can be no possible 

harmful results. Relieving Lumluyo 


THE SPITZ VIOLET RAY HIGH 
FREQUENCY GENERATOR 

In placing the SPITZ VIOLET RAY GENERATOR 

on the market we do so with the feeling that we have 
eliminated every defect found in other make* of this 
apparatus and we have reduced the price so that it is 
within the reach of the most humble «»nd at the same 
time its appearance will warrant it being placed in 
the mrdicine chest with the most expensive apparatus. 


After several yeurs of experiment* we have per¬ 
fected the mi>»t compact, efficient end lowest priced 
VIOLET KAY generator* on tHc market. Our gen¬ 
erator* will deliver a current of exceedingly high volt¬ 
age and frequency, which it so necessary in electricn! 
treatments. There is absolutely no way in which a 
spark or shock may he obtoined from any part of the 
instrument except through the electrode and the 
length and strength of that may he controlled hy a 
convenient knob placed on the lop of the generator. 

Our generators are made so that the operator does 
not have to carry the entire weight of the instrument 
in the hand when giving or taking treatments, hut in¬ 
stead wc have made our handle separate from the 
generator. This handle is light in weight and treat¬ 
ments may be given by a small child: there is abso¬ 
lutely no fear of a shock of disagreeable spark. 

As will be seen by the illustrations our generators 
are very handsome in appearance. They are a most 
valuable addition to any borne and will deliver the 
currents necessary for all classes of work. 

RHEUMATISM 

Rheumatism of what¬ 
ever kind i» instantly 
relieved by the SPITZ 
GENERATOR. This may 

sound unreasonable to 
those who have suffered 
the tortures of rheuma¬ 
tism. but it is true. A 
thorough treatment has 
never been known not 
tn give relief and in 
some cases every trace 
of the disease has dis¬ 
appeared in a single 
treatment. 

In a few moments the 
inflammation is taken 
out and the pain re¬ 
lieved. In severe cases which have been dragging 
along for years more than one treatment is generally 
required to give the best results, but any case of rheu¬ 
matism will yield to a very few treatments with the 

SPITZ GENERA!OR. 




LUMBAGO 

I hi* is a disease which grip* you in the small of thr 
back. It is in reality rheumatism of the back. No 
matter how severe the pain the SPITZ CF.N'KR AT OR 
will give relief in the very first treatment and will posi¬ 
tively cure it in a few successive treatments. 

NEURITIS 

Neniiti* is an inflamed rendition of the nerves, the 
pain simulating the pain of Rheumatism or Neuralgia. 
Any nerve may be involved. Brachial Neuritis is n 
common form. No matter what nerve is involved, the 
HIGH FREQUENCY current is positively curative in 
nil cases. 

NEURALGIA 

The old definition of neuraligia: “The cry of a 
starved nerve for blood" holds till the present day, and 

the MICH FREQUENCY VIOLET RAY current will 

certainly supply this want. “Starved neive” implies 
that the nutrition fed to the nerves through the blood 
is below normal. By using the VIOLET RAY current 
the oxygen and nutrition in the blood htc increased 
and the nerves arc nourished and restored to normal. 

NERVOUS DISEASES 

The SPITZ GENERATOR doe* to the nerves just 
what the name implies. It renews the life of the 
nerve*. By treating the spinal column with HIGH 
FREQUENCY VIOLET RAY current the entire sym¬ 
pathetic nervous system is given a cellular massage 
whirh ran only he obtained by this method of treat¬ 
ment by electricity. The most severe cases of Insom¬ 
nia, Brain Fag, Neurasthenia or Nervous Breakdown 
yield in a remarkably short time to this wonderful lit* 
tie agent which is within the reach of everyone; 

namely, the SPITZ GENER ATOR. 

HEADACHES 


Treatment with thr 

SPITZ GENERATOR 

will in ninety nine out 
of one hundred cases 
give instant relief. The 
Violet Ray stimulate* 
the circulation, enables 
the blood to throw of! 
the poisons w hich are at 
the root of the disturb¬ 
ance, and improves the 
general physical condi¬ 
tion so the headache is 
automatically relieved. 



GOITRE 

Excellent result* have been recorded in the treat¬ 
ment of goitre. The HIGH FREQUENCY VIOLET 
RAY ha* a tendency to dissolve and absorb any waste 
tissues. Several physicians have reported to us that 
they have not had one solitary case of goitre which 

did not yield to the SPITZ GENERATOR. 

PARALYSIS 

Paralysis is not a disease hut merely a symptom of 
certain forms of injury which causes the complete or 
partial loss of motor function of the muscle fibre. Ex¬ 
cellent results are obtained in a vary few treatments 
by the application of HIGH FREQUENCY current, 
although more obstinate cases may require three or 
four weeks* treatment before thr best results are 
noted. 

WARTS AND MOLES 

No longer nerd you have that feeling of discomfort 
in the presence of others by the fact that your hands 
or face are covered with ugly looking warts or moles. 
Treatment with the SPITZ GENERATOR removes 
them and leaves absolutely no scar. 

WEAK EYES 

The first treatment of VIOLET RAY HIGH FRE¬ 
QUENCY ELECTRICITY will leave a pleasant, de¬ 
lightful, restful sensation in the eyes. All cases of 
weakening of the Optic nerves, inflammation or eye 
atrnin ore benefited in a remarkably short time so that 
the user of the SPITZ GENERA TOR regards it as a 
th ing of magic. 

CONSTIPATION 

Constipation has been called the mother of diseases. 
Certainly it n responsible for more ills than most peo¬ 
ple suspect. Nervousness, Headache. Backache. Pim¬ 
ples on the Face, and n host of other ailments can be 
traced directly to constipation. 

Treatments of the abdomen with the Violet Ray 
Generator stimulate the bowels to do their intended 
work and there is no unnatural process whatever. 
You will notice results very quickly when you begin 

to apply the SPITZ GENERATOR. 

INDIGESTION 

Everyone knows the pangs of indigestion. the burn¬ 
ing, aching, scalding pain we call heartburn. 

By the application of the Violet Rny current the 
pain and discomfort are removed, the flow of gastric 
juices is promoted and the natural action of the stom¬ 
ach or bowel is stimulated and assisted. 
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ECZEMA AND SKIN DISEASES 

Those suffering with Ecwmn ond Skm Diseases Have 
long given up hope of curing themselves of their dread 
disease* hy meons of salves, ointments, etc., as they 
do nothing more than soothe for the time being. High 
Frequency Electricity is recommended hy every Physi¬ 
cian and used hy Specialists as the only cure for these 
diseases of the skin. 


PROSTATIC DISEASES 

The results following the VIOLET RAY HIGH 
FREQUENCY treatment of all forms of prostatic di¬ 
seases are extraordinary; physicians report cures 

in all cases with no cases in which very preceptiblc 
improvement was not recorded. 

CATARRHAL DEAFNESS 

In deafness resulting from catarrh the application 
of HIGH FREQUENCY current will yield remarkable 
results when applied directly in the ear by means of 
our ear electrode. In one treatment the ringing in 
the ears, which almost without exception accompanies 
the deafness caused by catarrh, will stop and in a 
few days the hearing will he hetteied to a great extent. 

POOR CIRCULATION 

*1 he primary action of High Frequency Violet Ray 
Electricity as generated hy the SPITZ GENERATOR 
is to increase the circulation of the blood; when the 
vacuum electrodes are applied, there is soon produced 
a redness or hyperemia with all the resultant benefits 
of nutrition. 

It is this building up 
of the circulation which 
is so extremely benefi¬ 
cial in all cases of 
Anemia, Chlorosis, Ar¬ 
teriosclerosis. etc. 

Besides the increased 
circulation we also have 
by actual count an in¬ 
creased number of white 
blood corpuscles which 
are the most active 
agents in destroying all 
disease germs which 
threaten ua with all 
forms of disease. 

D 
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SCALP AND HAIR TREATMENT 


Pra» tically every ilincaic of ihc scalp, such a* Dnnd 
rufl, Itching Scalp. Falling Hair, Grey Hair, etc., ran 
be tracer! directly to the improper circulation of the 
blood flowing through the scalp. 

If we were to starve ourselves we could not live; 
consequently when the blood carrying the Oxygen and 
nutrition to the scalp becomes clogged or congested, 
thr scalp does not receive its food. It is natural that 
it should die. I his* is actually what it does do nnd 
results in the above mentioned diseases. 

When the V’lOLtH" HAY is applied to the scalp 
through the electrode its primary action is to increase 
the circulation of the blond. Besides increased nr 
dilation it increases the supply o! Oxygen nr nutrition 
in the blood. Thus the parts which were slowly starving 

to death are built up, nourished and 
rcslored to normal. 

Falling Hair, Dandruff and Itching 
Scalp arc relieved after a very few 
treatments. Results ore manifest right 
after the first treatment. I he hair takes 
on a lifelike, glossy appearance, Dnnd* 
rufl and hulling Hair cense nnd there 
is no more unpleasant itching. It take* 
longer to testore the natural color to 

Grey Hair; but a lit¬ 
tle persistence will do 
it and hundreds of 
testimonials oil file at 
our office from users 
in every part of the 
country testify as to 
the wonderful results 
obtained in treating 
diseases of the scalp 
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BEAUTY 



The largest nnd best 
known Beauty Parlors 
with branches in every 
large city in tho United 
States have adopted the 

SPIT? VIOLET RAY 
GENERATOR as their 
standard equipment. 

This in itself is suffi¬ 
cient proof of the value 
of the VIOLET RAY os 
an Old to Beauty* Los* 
me tics and paints merely 
cover up defects of na¬ 
ture; the SPIT/ VIO* 

LET RAY GENERATOR 

stimulates nature and 
helps her to do her 
work. 

The VIOLET RAY is 

applied through the 
surface electrode as a 
massage. When the 
Face. Chin. Neck and 
Bust me treated with the 
VIOLET RAY. the hlood 

is brought to the sur¬ 
face. the soft muscles 

are gently massaged, the , 

lines fill out. the wrinkles disappear anti the bloom of 
HEALTH is renewed to face, which probably’ had hren 
showing the results of time. 

The VIOLET RAY treatment is delightfully pleasant 
and is the most effective method ever discovered to 
retain o youthful appearance and to gain Beauty. It 
will remove blemishes, warts, moles, crows feet, wrin¬ 
kles, pouches under the eyes, blackhead* and sagging 
lines of the face and skin. A single treatment will 
convince you that it is a crime against yourself to be 
without an SPITZ GENERATOR when all marks and 
lines can be so quickly removed. 


Relieves All Pam 


SCIATICA 

Sciatica is in reality simply neuralgia of the Sciatic- 
nerves. The same thing can be said of sciatica as of 
neuralgia. In n few treatments the irritated nerves 
are soothed and the pain disappears like inagic. 
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HOW VIOLET RAY BENEFITS 

The VIOLET RAY is a thorough treatment; the ir¬ 
resistible, revitalizing powers of the VIOLET RAY 
being carried at once to every nerve cell, fibre and 
part of the body, even the heart is saturated. It in¬ 
creases the oxygen in the blood, enriching and purify- 
ing it, and giving added vitality and strength, and so 
eliminates the poisonous waste products to which 
much disease is due. It exercises without effort or 
the weakening waste of energy. The VIOLET RAY 
reaches and treats the cause of the diseases whether 
known or not and so strikes at the very root of the 
disturbance. 

OZONE 

Ozone is simply n concentrated form of Oxygen or 
pure air. Without oxygen we cannot live. W'hen we 
breathe we fill the lungs full of pure air or oxygen. 
This oxygen passes throu gh the wn Ms of the 1 ungs at 
the same time passing through and purifying the blood 
which is flowing through the walls of the lungs and 
which comes there from every part of the body to be 
purified. 

It is the lack of pure air to purify our blood that 
causes us to be overcome with disease. Being cooped 
up in an office or factory all day long is responsible for 
most of our diseases and particularly diseases of the 
respiratory organs such as Catarrh, Bronchitis, Pneu¬ 
monia, Asthma, Tuberculosis and Colds. 

To overcome these diseases most doctors advise a 
trip to the mountains, the seashore or the pine forests 
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in order to obtain the desired oxone or oxygen. The 
SPITZ OZONE GENERATOR generates ozone OT oxy¬ 
gen in sufficient quantities to prevent oil this expense 
if used in vour own home. 

1 he SPITZ OZONE GENERATOR is an attachment 
which fits in the handle of nny of our VIOLET RAY 
Generators and delivers Ozone in large quantities for 


inhalation purposes. The 
Ozone penetrates every 
cell in the lungs, purify¬ 
ing the blood, destroy¬ 
ing disease germs and 
soothing the inflamed 
tissues. For Asthma. 
Catarrh. Hay Fever, 
Coughs. Colds, Bron¬ 
chitis, Tuberculosis, etc., 
there is no better treat¬ 
ment known. As one 
of our most noted sur¬ 
geons puts it: “Ozone is 
essential wherever pure 
air is essential and 
should be used wherever 
any disease is present.” 

Ozone Generator No. 25 - 



$10.00 
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Model A 

HIGH FREQUENCY AND VIOLET RAY 
GENERATOR 

To mrel the demands Tor a Generator that would 
be within the reach of every one, at the same time be 
efficient, our Model A was perfected. It is the most 
wonderful machine made for the money. It attaches 
to any electric light socket and may be operated by 
child without fear of shock or spark. Ihe coils are 
esignad so that it will deliver a current of exceedingly 
high voltoge and frequency, and it will meet the de¬ 
mand of most everyone for general use. 

Directions for the Use of Model A 

1. Attach plug to supply circuit with current off. 

2. Insert metal ferule nt the end of electric in re- 
ceptable A, 

3. Attach hard rubber handle to other end of 
cord, with glass electrode held in other end of rubber 
handle. 

4. Sec that smnll switch on lop panel is on, then 
turn on current at supply circuit, and if Vibrator docs 
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nol vibrate. causing n spark to pus** from controller 
rod (! to A, adjust Kurd rubber knot B until .in even 
vpurk i* produced between C and A. When adjust¬ 
ing B i*cc that controller rod (! ix about one-half inch 
from A. I his is all that is neCclMry to adjust the 
machine: ns a rule, the machines are adjusted before 
they' leave our laboratory 

5. To strengthen the rays in the glass tube move 
controller rod C* away front A until the detire d effect 
le obtained. 

These machines are made to operate on I I 0 to 120 
volts only'. We supply machines tor other currents 
at special request. 

Price for Model A.$25,00 

All cases are finished in black Fuhrikoid Leather, 
lined with extra fine grade velvet; hardware and all 
metal parts are solid bras* nickel plated. 


\ 
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Diagram Cut showing how to operate 
Model* A and B Violet Ray 






















Model ? 

VIOLET RAY AND HIGH FREQUENCY 

GENERATOR 

Beauty Parlor Mode)—Portable 

To meet the demand for a type of machine that 
would be practicable in the beauty purlors as well 
barber shops and at the same time be light and port* 
able to be carried around for outside treatments, we 
produced our Model B. The machine is of the inter¬ 
rupt er type, the same as Model A, and will fill the 
wants of a number of semi-professional uses. Equip¬ 
ment consists of one No. t Surface Electrode, one No. 
2 Comb, one No. 3 Metal Electrode, one No. 14 Ful- 
guration Electrode, hard rubber handle and cord. 
Price of Model B, complete with above electrodes $40 
Directions for operating Model R are same as Model A 

All cases are finished in black Fabnkoid Leather, 
lined with extra hn<* grade velvet; hardware and all 
metal parts are solid brass, nickel plated. Wc will 
furnish cases in any style leather upon request. 

16 


(C) Jeff Behary 2019 


15 



Model C 


VIOLET RAY AND HIGH FREQUENCY 

GENERATOR 

Modnl C in made of the transformer type, and in¬ 
tended for professional use in beauty parlors, barber 
shops, whrre the constant use will not cause the coils 
to overheat. This model i» built to hold up under 
constant use. being of the transformer type. It will 
not heat up and cause a loss of current at the elec¬ 
trodes. 

Directions for Operating Model C 
Attach plug to I 10-voll A. C. current supply, with 
switch A open, insert ferule at end of heavy electrode 
cord in B with handle and electrode in place. Lay 
handle with electrode down, then throw in switch A. 
Adjust sparlc gap F with knob H, pulled tod C from 
H about one inch until a rich heavy spark is produced. 
Controller 0 is to regulate the current going through 
transformer. E is to adjust the sparks from high fre¬ 
quency to low frequency. Notice—-Always lay elec¬ 
trode handle down before making adjustments at 
spark gap. us an unpleasant shock, but not serious, 
might happen. H is pilot light to show current is on. 

Model ( is finished in black leather; all metal parts 
brass and highly nickeled. Phis is n most wonderful 
machine for professional use. 

Price, including complete set of electrodes, con¬ 
sisting of one No. I Surface, one No. 3 Metal, 
one No. 4 External Throat, one No. 2 Comb, 
one No. 14 Fulguration, No. 18 Condenser. 
Electrodes also: one hard rubber handle, with 
heavily insulated cord • $67.50 
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Model D 


DENTAL MODEL 

We make a special Dental Generator designed to 
give a current of extremely high frequency, very 
smooth in it* action and giving no unpleasant results 
to the patients. High frequency as produced by our 
special Dental Model D. has great therapeutic value in 
dentistry. It is of particular value in the treatment 
of Abscesses. Pyorrhea, Alveolaris. Post Operative 
pain. etc. Also use as a diagnostic agent and for 
stimulating the gums. 

Model D is built on the interrupter type, finished 
white enamel cate or black Fabrokoid. 

Complete with set of five insulated special 

electrodes. Price complete - $50.00 

Equipment consists of one No. 40 Cavity Electrode, 
one No. 41 Outer Gum, one No. 42 Cocaine, one No. 
41 for treatment of Abscesses, and one No. 44 for 
Pyorrhea, one hard rubber handle and insulated cord. 

Price of Dental Electrbdcs - $2.00 each 
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OZONE GENERATOR 

l)r. Lberhart w»ys: "Whenever an electric spark 
passe* through the air ozone is liberated." 

Speaking of ozone, Dr. Neiswangcr says: "Much 
of the therapeutic value of electric currents applied 
to the body depends upon the generation of this agent. 
All currents produce it in a degree, but the greater 
the frequency and the higher the voltage the greater 
its production.'* 

One of the many uses of the High Frequency cur¬ 
rent is as a blood purifier through the agency of ozone, 
which ts generated by the electric spark or spray, and 
which seeks, with electricity as applied through the 
High Frequency glass vacuum electrode, the path of 
least resistance, which in the body is in the veins, as 
they contain the conductoble carbonates and impuri¬ 
ties, which me mostly in need of this purifying Action 
of orone. 

In addition to this widely employed use of ozone is 
a method of employing it for inhalation through the 
use of an Ozone Generator, as illustrated in this book. 

Our No. 24 all glass Ozone Generator is made in 
one piece. Has two compartments, one for holding 
the purifying oils (we furnish an ounce each of Oil 
of Eucalyptus and Oil of Pine Needles with the elec¬ 
trode), and a vacuum chamber to which is connected 
the wire from the High Frequency current. Connec¬ 
tion is made at “D" by means of the little extra at¬ 
tachment that fits on the high frequency cord. The 
chamber "A" is partly filled with the neutralizing oils, 
and the generator grasped firmly at "1" the current 
passes from the Active Electrode "1" through the air 
space to the hand, filling the outer chamber with pure 
ozone. Nose piece "E" or mouth piece "F" is con¬ 
nected with rubber tubing to end "B." Air is gently 
forced through by means of bulb "G." 

The Ozone Generator is not furnished with cabinet, 
but is an extra that may be added to equipment if 
desired at price quoted. 

19 
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Model G-E 


HIGH FREQUENCY APPARATUS 

Model (» K i* desiKncd for liunpitnls, s;initariums 
nnd phyiinnnn' olficcv where ihe constant use will 
not in any way affect the durability of this type of 
npparoliu. Built on the transformer type, it in 
equipped with all the modality known and used by 
the medical science, combating of D'Arsonval Cur 
rents, I hrrmol orodir treatments. Sinusoidal treat¬ 
ments, Cautery work. I ligh frequency. Diagnostic 
and Eulgurotioii and ( atasphoriaea. 

Very handsome in appearance, being finished in 
beautiful baked white enamel, the entire cabinet being 
of steel. All pints arc highly nickeled, cast aluminum 
door prevent warping. 

\ 

Model (*-E. has a complete equipment, consisting of 
I No. 19 Cataphoric. Kle.rtrode. I No. I Surface Elec 
trode, 2 No. 3 Metal Electrode for Sinusoidal treat¬ 
ments. I No. 4 External I hroat, I No. 6 Internal 
Throat. I No. H Rectal Electrode, I No. 10 Vaginal 
Electrode, I No. 12 Urethral Electrode, 1 Special ful- 
guration Handle with Needles. 1 No. 15 Spinal Elec¬ 
trode. I No 16 Single Eye Electrode, I No. 23 Nasal 
Electrode, I Set of Cautery Knives, I Set of Cautery 
Cords. I Cautery Handle, I Diagnostic (..amp com 
plete, I High frequency Cord. I separate long At¬ 
tachment Cord. I Metal Disc, I Sponge Disc, I Han¬ 
dle for Disc. I Hard Rubber Electrode Handle for 
High frequency treatments. 

Price complete with above equipment $300.00 

Directions •-See page 30. 


For full instructions as to operating this model see 
instructions for Models P or G-N. Model C E has a 
separate fuse box alongside of the attachment cord for 
replacement ' fuses. 

SO 
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Model G-N 



2 .'? 


(C) Jeff Behary 2019 

















Model G-N 


Our Model G-N is produced to supply the want* of 
the modern physicinn* office. The Modelitie* are the 
same ox Model P. The instruction* ran be followed 
in the ume manner for operntion Model P. 

This model i* hoilt on n nickel plated pedestal, ha* 
plate gin** top. all parts are highly nickeled, white 
enameled cabinet contains full equipment for all kind* 
of work. Con he moved from place to place in hos¬ 
pitals or sanitariums. Equipped with extra long cord 
to attach to current supply. Made to operate on I 10 
volt* A. C. current. A beautiful instrument in either 
office or hospital. Fully guaranteed for two year*. 
Price complete - - - - - $175.00 

Equipment consist* of 7 Glass Electrode*. I Caut¬ 
ery 1 landle. 2 Cautery Needle*. 2 Nickeled Sinusoidal 
Handles. I Fulguration Handle with Needles, I Metal 
Disc, I Sponge Dixc, 1 Handle for Di*c. I Hard Rub¬ 
ber I landle for High Frequency, I High Tension Cord, 
2 Cord* for Cautery or Sinuioidal Treatment*, I Ding 
nostic Lamp complete with cord 

Model G-N ha* the following modalities: High tre 
quency, D Arsonval. Thermo-hnrodic, Sinusoidal. 
Cautery and Diagnostic treatments. The operntion 
and directions are the. same as Model* P and G-E. 
Sec page 30. 

The marble panel of this model separote* from the 
pedestal, making it a very practical instrument for 
shipping. It is very easily osxembled. All that is 
necessary is to put top panel on pedestal and clamp 
tight. 
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Model “M” 

HIGH FREQUENCY GENERATOR AND 
VIOLET RAY 

Model “M** is particularly adapted to beauty par- 
lorn or barber shops, where an apparatus i* desired to 
be moved from place to place. This model is built on 
a white porcelain pedestal, has white Italian marble 
switch board, protected spark gap, and high and low 
frequency control. Being built on the transformer 
type, it will withstand the hard and constant use it 
might be subject to- All the control is under knoh 
Its operation is very simple. By following di¬ 
rections as for Models "P" or ”G-E“ for high fre¬ 
quency treatments, it can be readily operated. 

Model "M” has the following equipment, packeJ in 
a neat leather hox. 

I No. I Leather Box. Velvet Lined. 

I No. I Surface Electrode. 

I High Frenquency Cord. 

I High Frequency Handle. 

I No. 18 Condenser Electrode. 

I No 2 Comb. 

I No. I External Throat Electrode. 

I No. 3 Metal Electrode. 

I No. 20 Fulguration Electrode and Needles. 

I No. 11> Single Eye or Corn Electrode. 

Price of Model 'M'* complete - $65.00 

For directions see page 30. 
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Model P 

In offering our Model P to the profession we feel 
that we produced a wonderful apparatus that will 
meet nil the demand* of the modern office using elec¬ 
trical apparatus of this kind. Model P has nil the 
modalities known to the medical science. The con¬ 
struction of this model makes it so that it will with¬ 
stand hard and constant use, being built on the trans¬ 
former type, made to operate on 110 volts A. C. cur 
rent. When other voltage or currents are required, 
we ask you to specify the current and voltage when 
ordering. Model P is made to enrry from one office 
to another It is finished in black fabricoid leather. 
Italian marble panel. All metal parts arc brass. 
1 lighly nickclplntcd- The following equipment is in¬ 
cluded in the price of this wonderful apparatus: 
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No. 

312 

2 

No. 
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Hard Rubber Handle foi High Frequency. 
Heavy Insulated Cord for High Frequency 
Regulating Lamp for D’Amonval Scale. 
D'Arsonval Handle. 

Sinusoidal Cords. 

Sinusoidal Handles. 

Sponge Handle. 

Spongio Disc. 

Hand Diathermy Electrode. 

Diagnostic Illuminator and Cord. 

Pilot 1-amp. 

Adjustable Cautery Handle. 

Cautery Knives. 

Cautery Cords. 

Fulgurntion Handle. 

Tips or Needles for Fulguration. 

Metal Bath Connectors. 


Price complete ----- $115.00 


Directions for Operating Models “G-E" 

and *‘P” 

Attach connecting cord to I I 0 volts circuit. Move 
point of rod ”C about 2 inches from coil tube "B." 
throw in switch, move transformer controller "D" to 
last point. Phis will cause pilot light **P" to light, 
indicating current is on. Next adjust knob "FI' until 
spark at "B" is smooth and rich. For High Fre¬ 
quency work move knob "E" on low or **L." This 
is satisfactory for ordinary High Frequency treat¬ 
ments. By moving knob "E" to point marked "H" 
it gives a High Frequency at coil tube “B.” This is 
generally used for Fulguration work. By moving rod 
“C" close to ”B” a milder spark is produced in the 
electrodes and moving "C” from "3” causes a stronger 
spark in electrode. Transformer control ”D" will 
regulate amount of current for either D'Arsonval, 
The rmo-Faradic, Sinuosidal, Cautery or Diagnostic 
work. 

For Diagnostic work open spark gap **F" by means 
of ”H.“ until no spark is produced at "B.” Insert 
ends of cords attached to lamp in binding posts 
marked "Diagnostic Lamp." "D" will regulate 
amount of light in lomp. 

For Cautery work follow same directions as for 
Diagnostic, only place cord tips in binding posts 
marked "Cautery." Regulate heat of knife with “D.” 

For Sinusoidal treatments follow same directions as 
for Cautery or Diagnostic, only place light green 
cords in binding posts marked "Sinusoidal." Regulate 

3» 


a 


i 


( 


26 




Diagram cut showing how to operate Models G*N, 
G-E and P. High Frequency apparatus. 
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Hniouni of current with controller ”D.’ Connect 
light green cords to nickel plated handle*. Have pa¬ 
tient grasp handles firmly and graduate amount of 
current to patient by controller "D.” By moistening 
pad or Spongio No 316 electrode and applying to 
body connected to handle, allowing patient to hold 
nickelplated handle with both hand*, better result* 
may be obtained. 

The Sinusoidal current is indicated in all forms of 
paralysis or atrophied condition of the muscles or 
nerves and m sluggish condition of venous blood, as 
in varicose veins, ulcers, etc. 

To obtain the hest results in paralysis of the arms 
or upper hody, immerse the hands in two pans of 

water, to which you have added a small quantity of 

salt, connecting one pan to each side of the Sinusoidal 
current outlets. Allow the No. 3 I I metal handles to 
lie in thr water, of course connected to the cords. 
Our metal bath connections are made for this purpose 
to lake the place of the handles. The *nme technique 
applies to (he lower limbs, by placing the feet in the 
trays. If it is desired to use a stronger current nn 

one limb than the other place nn extra quantity of 

salt in the tray where most current is desired. I he 
action of the salt reduces the electrical resistance of 
thr skin, and allows a more free passage of the cur¬ 
rent. 


Proper Method of 
Using Cautery 
Knives 



Cautery 















Scnusoidal current is Contra indicated in cone* of 
High Blood Premure. If your patient has an al>nor- 
mnl hlnnd pressure always reduce same first by treat¬ 
ing thoroughly with D'Araonval. Periodically inter¬ 
rupted Senusoidul current may be obtained by open¬ 
ing and closing the knife switch to slow- or fast as 
desirable, or if you wish, wc can supply you with a 
mechanira) interrupter. The price is reasonable. 

Don’t forget to moisten the electrodes where pos¬ 
sible before giving treatments with this current, to in 
sure best results and to overcome resistance of the 
skin. Remember controller *D” regulates the amount 
of current given patient according to the numbers on 
control buttons. 
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Application of 
Diagnostic 
Lamp 
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Proper Method 
of using 
Figuration 
Electrode 
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FULGURATION 

This wonderful modnlily in best considered ns being 
in two distinct forms—the long cool spark as applied 
from the Tesla coil **B" and the short hot sparks from 
the D Arsonval posts For ordinary treatment con¬ 
nect the heavy insulated cord to Fulguration handle, 
insert one end in coil “B." move rod “C” close to coil 
”B." say about one-hnlf inch. Place knob "E" so that 
button marked "H** is covered. This gives a higher 
frequency than button “L.” The higher frequency is 
best for Fulguration work. Knob ”H” on spark gap 
will with a little adjustment produce a rich smooth 
spark at points of Fulguration needle. It is best to 
have spark gaps very close for this work. By moving 
rod "C” from "B” the spark becomes stronger. 

It is advisable to use an anesthetic locally before 
applying the Fulguration electrode, ns the spark has 
a hot caustic effect, and really sears its way into the 
tissues, making the treatment too painful for ordinary 
cases, unless cocaine or some other agent is employed 
h rst. 

Apply electrode needle direct to part to he treated, 
and make contact with spring lever on Fulguration 
handle. To alleviate the resulting pain as much as 
possible, where sensitive tissues arc being encountered, 
and where no local anesthetic is being used, bring the 
point to the part and quickly remove it beyond spark- 
ing distance; all this with spring lever pressed dnwn. 
Several short applications like this of two or three 
seconds at the most generally suffice to obtnin the 
desired results With this method. When shorter and 
hotter sparks are desired set the patient on the chair 
pad and instead ol connecting the other wire to the 
handle, fasten it to the Fulguration electrode. One 
wire is connected from the D'Arsonval post to the 
chair pad, and the other from the D'Arsonval post to 
the Fulguration handle. We take pleasure in refer¬ 
ring you to Dr. Eberhart*s books on this subject. 

Fulguration is the best known method of applying 
the High Frequency current for the removal of Warts, 
Moles, Nevi and similar growths. When used in con¬ 
nection with this portable machine. Most excellent 
result* can be obtained in the removable of Neoplasms 
of the Urinary Bladder, and for the destruction of can¬ 
cerous masses. Our No. 20 Electrode Handle is sup¬ 
plied with suitable needles for all surface work and 
specially prepared rubber covered steel wire for intro¬ 
duction through Urethal Cathetiei or Cystosr opes will 
be furnished if desired. * 
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Application 
of High 
Frequency 


HIGH FREQUENCY 

For High Frequency current# use glnss electrodes 
in hard rubber handle by cunnertinK one end of heavy 
high frequency cord to handle and the other end in¬ 
sert in coil “B ’’ First move rod *'('*' about two inches 
from coil 'B,*' then with current on move controller 
knob *‘D“ to last or No. 7 point, then adjust knob 
“I 1“ until a rich heavy spark. u» produced between 
point of "C” and coil "D." pull up 110 volt switch 
on panel. All this should be done before high fre¬ 
quency cord i# inserted in coil "B." Next insert one 
end of cord in ”B." after the handle and glass elec¬ 
trode are in place. To make spark# milder move 
rod "C”' closer to "B," or away to make spark 
stronger. Don't open spark gap very wide, as this 
makes a coarse strong spurk for high frequency work. 

Don't allow patent to touch any metal part of ma¬ 
chine, or come in contact with any metal part# when 
giving treatments. 

Don’t touch the supply cold from 110 volt circuit 
or any metal port of machine. When you have the 
active electrode hi your hand always lay it down be¬ 
fore coming in contact with any metal sockets or any 
other fixtures. 

Don't remove electrode from patient before placing 
your own hand on electrode to avoid the sparks jump¬ 
ing to the skin nnd causing u shock or when holding 
hard rubber handle containing active electrode. Al¬ 
ways pull switch before removing electrode from pa¬ 
tient. Don’t apply electrode to sensitive tissue before 
trying its strength on your hand. 
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Don't use a liniment or tonic containing over ^5 
per cent alcohol while treating. Don't allow the elec¬ 
trode to rest in one spot for more than a few «.«•« ond* 
at a time. Keep it moving. 

Don't tamper or try to fix your machine. Wc fu Uy 
protect and will repair It free of charge, provided the 
cause is due in defective parts. 




Treating Tuberculosis of the Lungs with 
D'Arsonval Currents 
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DARSONVAL 

For D’Arsonval treatments first ndjust spark gap 
by means of knob “H," so that a smooth rich spark 
is produced between “B” and "C.** When *’C* is 
about one inch from "B,’ pull up switch at 110 
volt circuit. Place the two cords m binding posts 
marked D'Arsonval, then fasten one end of one cord 
to auto pad and the other cord to long nickel plated 
handle. Havr patient sit back firmly against the pad, 
and also hold firmly to the nickel handle with both 
hands. 

When giving the D’Arsonval treatment with chair 
pad. The long nickel handle should be grasped 
firmly with both hands, and care should he taken that 
the cord does not touch or hang near any part of the 
body at any point. It is well to have the hands sup¬ 
ported away from the body, so that there will be no 
danger of sparks passing across. These sparks will * 

not only prove annoying, but arc apt to burn the pa¬ 
tient as well. 1 he chair pad can be used in the re¬ 
clining position on a table ns well. To obtain the 
very best of results from the treatfent, the pntient 
should be made as comfortable as possible, a condition 
of utter relaxation being ideal if possible. 

For ikiit reason the reclining on the pad will derive 
more benefit than if asked to sit up during treatment. 

(,‘ertainly the position should depend entirely on the 
physical conditon of the patient. Always shut off 
current before letting patient drop handle, and never 
permit the patient to drop the handle with the current 
on. as a spark sufficient to burn the skin will result. 

To regulate strength of current, adjust spark point 
as for High Frequency. Remember the closer the 
points are to each other the higher will be the rate of 
frequency or oscillations and the smoother the current. 

To ascertain the amount of current being delivered, 
by mean* of the color scale shown in this book, oprn 
switch, so that machine is out of operation, insert 
lamp into first binding post and connect cord from 
metal handle to binding post on lamp. Ibis will make 
the lamp in senes with patient. Now seat the patient 
as before, having the patient hold metal electrode 
with both hands. You will find the lamp glow to dif¬ 
ferent shades of color, depending on the position of » 

controller knob “D, ’ and the adjustment of knob 
*’H.“ The more current passing the brighter the 
shade. While the current is passing throu gh the 
lamp (in series with the patient) hold the color scale • 

close to the lamp and match to one of the numerous 
shades. As. for example, should you desire 500 mill. 
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ampere*, and the lamp color match*** shade marked 
4 < i() or perhaps ‘325, either increase or dec.irnse the 
amuunt of discharge by mean* of spark points. To 
increase open, to decrease bring points closer to¬ 
gether. 

Regulation of this current enn also hr obtuined with 
controller knob "D." 

I he lamp should hr used for testing purpose only, 
and when the desired setting in obtained should he 
removed from the circuit and connection should be 
made as before, that is, direct from the machine to 
the handle. The resistance of this lamp cuts down 
the current to the patient almost twenty five per cent 
and the operator should figure accordingly. 

Reducing High Blood Pressure 

The D At sonval current ns delivered through the 
chair pad mentioned above, will reduce arterial pres¬ 
sure. It is necessary to give n number of treatments 
before any lasting results can be obtained, as. although 
the Sphygmoneononetie rending before und after treat¬ 
ment, will show conclusively that (in most rases at 
least) the pressure has been lowered, this pressure 
will again come back to the high point within a very 
short time hnch treatment will serve to reduce the 
pressure a little more than the previous sitting, and if 
a lasting result is to he obtained it will be necessary to 
give several treatments, even after the pressure has 
been redut ed to the point desired in order that the 
pressure will remain at that point 

After the presaute has been brought back to normal 
it is advisable to taper off on the treatments. Thus it 
gives each treatment a slightly lower milli nmprrage 
of current After a few D'Arsouval treatments the 
*purk points “P** should be cleaned. 







To Clean Spark Points 

Generally any irregularitv in the discharge of High 
hrequrncy or D'Arsonval currents can be traced to 
spark points, ns after using the morhtne for henvy 
discharge lor any considerable length of time these 
spark point* may become carbonized, and if this con¬ 
dition is ignored, pitting of the silver itself will result. 
To clean these points wet with saliva the comer of a 
card and slide between points, until both surfaces are 
thoroughly moistened, then turn off the moisture with 
the current by closing switch Have no elec¬ 

trode in circuit when cleaning points. Do not have 
patient connected with auto pad with lamp in circuit. 
Repeat the cleaning process two or three times and 
you will find a considerable quantity’ of carbon ad¬ 
hering to the card. You will note the very fine con¬ 
trol of High Frequency current after cleaning in this 
manner. Should your points become exceedingly 
rough at any time, you may have to resort to very 
fine sandpaper. Do not use this method more often 
than is absolutely necessary. A slight Kim of high 
grade sperm oil spread over the points after cleaning 
helps to keep down the carbon. Be sure to open 
switch “A" after using the machine. 
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Treating Pneumonia with Modified Diathermy 

Current 
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Diathermy or Thermo-Faradic Treatment* 
Direct Diathermy 

The real true type of Diathermy discharge is of 
fa»rl> low voltage, high niilh amperage and exceed 
ingly high frequency or rate of oscillations, and our 
apparatus will deliver this valued modality a* well os 
®ny machine on the market, regntdlrss of size or 
price. Make connections the same as for D’Arsonvnl, 
only connect cord to hinding posts marked "Thermo- 
Farndic.” To one cord connect the long nickel plated 
handle and to the other cord connect our No. 614 
special hand electrode furnished with the equipment. 
When the handle and electrode are placed in contact 
with the body at different pdaert the Diathermic 
current passe* through the body from one to the 
other in direct line. Thu* the course of the current 
is regulated through the body by the position of the 
handle and electrode. 

Care should be taken to place the handle and elec* 
trode in contact with the body before turning on cur* 
rent, and current must be turned off before removing 
electrodes. 


Modified Diathermy 

Indirect modified Diathermic current is obtained by 
using the nuto condensation chair pad as one of the 
electrode*. The patient is placed on the pad, usually 
in an upright position, the same manner as for D \r 
aonvai treatments. The patient really forms one cit 
cuit of a condenser. The Other connection i» mode 
either to the small round Diathermy disc, or the spe¬ 
cial No. 614 hand Diathermic h'lectrode furnished. 

If the round disc Diathermy i* used if is placed di¬ 
rectly over and in positive contact with the affected 
area, or a splendid heating effect can be obtained in¬ 
directly, and with absolutely no electrical sensation 
to the patient, hy making connection to the long 
metal, holding same tightly and placing the closed 
hands over the area. When using the round metal 
disc it is advisable at first to reduce the natural elec¬ 
trical resistance of the skin itself hy moistening with 
salt water. 

To become accustomed to this treatment it is best 
to try some on yourself Take positon on the pad, 
make connection to No. 614 hand electrode, which, 
owing to it* construction, will remain in positive con- 
tuct with the palm of the hand and allow the fingers 
to remain free, and have some other party start the 
current through the machine. Start with n mild cur 
rent, having controller knob *’D” or Point No. I, and 
spark points points nearly closed, until a slight warmth 
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I* tell ut thn w(i«t nnd hnnH. Raise the Kami to the 
forehead, place the finders over the bridge of the nose 
or between the eye* anH note the smooth, intense 
heating effect. Place the finders back on the fote- 
hend, inn usage gently back and forth, and the first 
trial on your part will convince you that any conges¬ 
tion Irom most any cause whatever must yield to that 
type of treatment. 

1 hr name technique may he followed on the neck, 
the nhdomen. chest, in fact, any part where it i* de 
suable to generate heat. It in advisable, although not 
necessary, to remove the clothing from the part under 
treatment. A simple and very effective method of 
applying this modified Diathermy m a general tonic to 
the limhn, to place the hand* or feel in a tray or other 
container filled with water to which n small amount 
of salt hnn been added, and connect the fluid to the 
machine in the same manner ns you would the handle 
or Diathermy disc, a* shown in illustration for Sinu- 
sodiul treatments. 

CAUTION 

Always shut off the current before letting patient 
drop the handle and never permit the patient to drop 
the handle with the current on, as a spark sufficient 
to burn the skin will result. 

DIRECTIONS FOR USE OF COLOR SCALE 

To ohtain amount of current given patient, place 
lamp in front binding post, marked DArsonval. Con¬ 
nect cord to binding post in bottom of lamp, so that 
lamp is in scries with patient and machine. Match 
the ohove color to lamp when lit. The reading will 
be in milii amperes. When lamp is removed and 
cord connected to machine, the current to patient in 
creases about twenty-five per cent. See directions 
for DArsonval treatments. 

COLOR SCALE FOR D’ARSONVAL 


800MA 700MA 600MA S2SMA 450MA 350MA 
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VACUUM ELECTRODES 

Wc manufacture a line of Electrodes at ull times. 

PRICE LIST OF VACUUM ELECTRODES 


No. 

1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

I I. 
12 . 

14. 

15. 

16 . 

17. 

18. 

19 . 

20 . 
21 . 
22 . 

23. 

24. 


Surface or General Electrode 

Rake Comb Electrode. 

Metal Electrode. 

External Throat Electrode - 
Internal Throat Insulated Electrode 
Internal Throat Plain Electrode - 
Rectal Insulated Electrode ♦ 

Rectal Plain Electrode - 
Vaginal Insulated Electrode • 
Vaginal Plain Electrode 
Urethra) Insulated Electrode * 
Urethral Plain Electrode - 
Fulgnration Electrode * 

Spinal Electrode * * - - - - 

Single Eye Electrode - 
Double Eye Electrode * 

Condenser Electrode - 
Cataphoric Electrode - 
Spiral Electrode * 

Ear and Nasal Insulated Electrode 
Ear Special Insulated Electrode 
Ear an d No sa 1 Plain Electrode - 
Ozone Generator . 


$ .75 
2 00 
1.00 
1.50 
2.00 
1.25 
2.00 
l .25 
2.00 
1.25 
2.00 
1.25 

1.50 
1.75 

1.25 
2.00 

3.50 
3.50 

3.50 
2.00 

2.25 

1.25 

8.50 


SPECIAL ELECTRODES OF ANY DESIGN 
SUPPLIED ON REQUEST. 


Electrodes not guaranteed for any specified period. 
We supply all models a* shown to operate on dry 
batteries. No extra charge. 


% 


to 
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PRICK OF ACCESSORIES 





Prit e 

1 Iqd 

i Frequency Cord, 4 ft. loop • 


$1 25 

ll.cl 

i Frequency Coid. 5 ft. Ion}; 

- 

1.50 

I l\cK h requanr.y (lord, 6 ft lone 

- 

1.73 

Hitch Frequency (lord. 7 ft. lonjt - 

- 

2 00 

Fd* 

urntion Electrode 1 la mile with 3 tip* 

• 

3 00 

f-ul^uiiition Wire. Rubber Coveted, pet ft 


.23 

Oxone Ceiierntoi, complete 


10.00 

No. 

316 belt Pad Electrode 

• 

.73 

No. 

316 Fell Pud Handle ... 

- 

1.23 

No. 

52 Auto (londen*ation l l.wwilr 


1.00 

No. 

4 1 U Chair Pnd - 

- 


No. 

311 Metal Treatment Handle*, per p«tr 

- 

1.30 

No. 

3 12 1 reatment ( ord*. per pair 

• 

.75 

No. 

3 22 Din Knout in l.nmp 


.75 

No. 

321 i latidlc and Cord • 


1.50 


Complete • - 

• 

2.00 

No. 

301 Cautery Handle 

• 


No. 

3 06 Cautery Cord* 

• 

1.50 

No 

609 Diathermy Di»c 


i on 

No 

606 Rubber 1 latidlc* 

• 

1 25 

No 

614 Diathermy Hand Electrode 

• 

1.50 











No 20 hutfuralion Electrode No M M ► Co>d 

Octcnbcd oit r»i»< 2$ 



No iOS Cautery Handle 




No 609 

3' Diathermy Di«c 



C? 

No $06R Rubber Handle 




No- 4H Diathermy Hand Elevtrodc 












7ZX 

0 

N© 322 Price JO 7J 

No 321 lltmJlc A Cord% SI SO No 312 frcaimrul ten). 

Complete J2 OO 

No. 316 hell Pad Flcfin ilt and Handle 


No Si 

Auto Cuinlfiiulujii Handle 

No 410 Chair Pad 
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ELECTRIC CURLING IRON 

This Curling Iron ha* several features and advan¬ 
tages that are not obtained in other curling irons. 
The temperature i» so regulated in the construction 
of the heating unit that it never becomes hot enough 
to burn the hair. 

The heating element and the heating cord attached 
thereto are made to revolve, which save* the cord 
from wearing out and prevent* it from knotting while 
in use. The shield is quickly removable in case it is 
not required. 

The handle is made extra long so that it is impos¬ 
sible to burn the hand. Packed in an attractive 
hinged box. 

No. E- I 27 Price of Curling Iron, with cord 

and plug (Code Word, Curlew) 





CURLING IRON, HAIR DRYER AND 
WAVER ROD 

“All Three in One” 

To use the Curling Iron simply remove the comb. 
To use the Waver Rod remove the shield and comb. 
Makes beautiful, lasting waves or curls. The Heater 
and Cord revolve together so that the cord does not 
kink while in use. The Comb is aluminum. All 
other parts are beautifully nickel-plated. The handle 

is cbomzed. Acts as a tonic for the hair and scalp- 

makes the hair luxuriant. Dries the. hair quickly 
after shampooing. Saves time and labor—works per¬ 
fectly. 

No. E-128 Price of Curling Iron, Hoir Dryer 
and Waver Rod, complete in cardboard case 
(Code Word, Curule) .... 



i'J 
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Model A 



PROFESSIONAL CURLING IRON HEATER 

Will Heat two number six plain and two Marcel 
irons. 

Flat lop rnay be used as a stove for heating water, 
creams, lotions, etc. 

Single Hole—Luminous Type 
Price of Model A Curling Iron Heater, four 


Hole.* $10.50 

Price of Luminous Healer -. 

Price of Model B. two Hole Heater • • - 9.00 


Our Model A combines a Curler and Stove. tHe flat 
top being designed to Heat water, creams, lotions, etc. 
It will Heat two large Marcel and two medium or siiiaII 
Iron* at once. All Heaters are guaranteed one year. 







ELECTRIC DRYER 
Portable Type 



Thousands 
now in 
use 

throughout 

the 

United 

States 

and 

Canada 


Heavy stumped and polished aluminum cose. Weight 
one pound fifteen ounces (lets cord and plug). Tem¬ 
perature, one hundred and forty degrees. 

In the making of electrically heated dryers, three 
most essential feature* must he considered, namely: 
Weight, Volume and Temperature. A heavy dryer, 
although producing a strong blast of heated air. will 
tire the operator, while a light dryer with a feeble 
blast would do likewise, owing to the length of time 
necessary to obtain the resired result. In presenting 
The “SOLAR” Dryer consideration attention has been 
given to these details, and after years of experiment¬ 
ing, the Lightest and Most Powerful Dryer in existence 
has been perfected. Particular attention is called to 
the fact that all the air is evenly heated, there are no 
cold spots—no choking of air passage, these results 
being obtained by the use of a patented heat coil, de¬ 
scription of which is shown on the reverse side hereof. 

The “SOLAR” Dyer is a departure from the heavy, 
cumbersome, inefficient dryers now being sold, and 
will do the work in half the time. The greatest care 
has been given to the construction and materials used, 
a broad liberal guarantee being given with the positive 
assurance that with a little care, the machine will out¬ 
live its guarantee ten fold. 
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“IT’S ALL IN THE HEATER” 


Side view of the patented 
conical xhnpr.d element 
( wei ght one ounce), show¬ 
ing how the air is forced 
nround and through the 
heated coil without being 
blocked in its passage; pro¬ 
ducing the strong volunir 
of air not obtained in any 
other style dryer. 

End view of element, 
showing how the patented 
winding makes it impossi¬ 
ble fur any cold air to es¬ 
cape, producing the high 
high temperature not ob¬ 
tained by any other style 
dryer. 



DESCRIPTION: 

Heavy stamped and polished aluminum case. eight 

-one pound, fifteen ounces (less cord and plug). 

Temperature—one hundred and forty degrees. 

Price, portable type - $20.00 


$2 
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THE “SOLAR” ELECTRIC DRYER 

THE MOST PERFECT MACHINE EVER PRODUCED 

A positive Kent control with extremely powerful 
blast of hot or cold air. 

Pyrnlin white enamel finish (five coots) will stand 
lonsidcrable use. May he cleansed with soap and 
water to restore original lustre. 

Solid sheet brass case henvily nickel plated and 
polished. 

Fully guaranteed for one year. 

Features: 

Con be raised or lowered and adjusted to any posi¬ 
tion. Swivel top permits swinging in any direction. 
1 iltmg spout can be moved to any angle. 

In combination with the above, the flexible leather 
tube permits the drying of hmr without the aid of nn 
operator. This labor saving feature mnkes The 
".SOLAR” Dryer pay for itself in a short lime. 

Our Patented Heat Coil (licensed under Marsh 
patents) may be readily removed and renewed at a 
minimum charge. 

When ordering, sprrify current ns well os voltage. 

Patented Oct. 12, 1908. Others pending. 


Prices professional type 81.00 

Jumbo type - -- -- -- -- - 100.00 
Detachable solid tube for water waving * - 6 00 

Rigid tube for flexihle tube - 1.00 

Solar Edging -.$ 1.50 

Solar Clomp - -- -- -- -- - 3.00 

Solar Stand only - -- -- -- -- 5.50 

Solar Tray only - - - - - - - - - 14.50 

Solar Cray with Stand less edging (B) - - 18.50 

Solar Tray with Stand and Edging (A) - - 20.00 

Solar Tray with ('lamp and Edging (C) - 17.50 

Solar Tray with less Edging (1)) - - - - 16.00 


Illustrations not binding as to detail in view of fu¬ 
ture improvements. 
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FEATURES: Cnn hr raised or lowered nnd ad¬ 
justed to uny position. Swivel top permits swinging 
in any direction. Tilting spout can be moved to nny 
angle. 
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THE “SOLAR” TRAY AND EDGING 
Non Splash and Leah Proof 

l"r«iy is designed to conform to the neck. High 
sides and convex iips prevent splash and overflow. 
Low hand where it engages neck, positively form fit¬ 
ting. Mode of heavy copper, polished and nickel 
plated. Can not rust. Copper rivets are counter¬ 
sunk, preventing hair or dirt catching beneath. May 
he raised nr lowered and adjusted to all positions. 



Showing how easily 
edging may he applied 
or removed. 

Order as follows: 

Style A stand type with 
edging. 

Style B Stand type less 
edging. 

Style C Basin or chair 
type with edging. 

Style I) Basin or chair 
type less edging. 

Edging is made of soft white rubber, quickly re¬ 
moved or applied. Prevents water leaking down cus¬ 
tomer’s neck, or splashing over body. Keep* the cold 
metal away from the neck, an objectionable feature 
of ordinary trays. 

( lamp will fit rhair or basin within marring the 
wood, or chipping the enamel. Will positively not 
work loose. 

Stand weighs ten pound* and i* easily handled. The 
wide, four legged spread will hold tray hrmly in posi¬ 
tion without moving. Will nnt tip over. 

Packed in individual cartons, facilitating shipping. 

Weight (packed) with stand, 22 lbs.; with clamp. 
II lbs. 

W 
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Showing 
edging 
closely 
fitted to 
the neck, 
preventing 
leak nnd 
splnsh. 
Also 

method of 
applying 
clamp to 
ordinary 
chair. 



VACUUM CLEANERS 

Hamilton Beach (motor driven brush) - 56.011 

Attachments.1^.50 


HEATING PADS 

Universal * 

Sun Ray . 


12.50 
I 1.00 


UNIVERSAL HEATING DEVICES 


Itemiced list on application. 


HAMILTON-BEACH PRODUCTS 


Vibrators—Type D - 




16.50 

Vibrator*'—Type F - 




18.50 

Vibrators-Type A • 




19.50 

Vibrators—Type C • 




28.50 

Sponge Applicators - 




.75 

Dru«h Applitulors 




1.00 

Rectal Applicator* 




1.50 

All other Applicator* 


- 


.50 


GO 









EMCO DEVICES 

Snlar Dryer (portable) - 

List 

$21.00 


Solar Dryer (professional) 15 amps. - 

85.00 


Solar Dryer, ‘‘Jumbo’* (professional) 

20 amps.. 

100.00 


Detachable Solid Tube for Water Waving 

6.00 


Rigid Sheet Metal Slide (for flexible tube) 

LOO 


Solar Tray with stand and edging A 

20.00 


Snlur Tray with clamp and edging C - 

20.00 


Solar Tray with aland, less edging B - 

18.50 


Solar Tray with clamp. le»* edging D * 

16.00 


Solar Tray only (less stand or clamp) - 

14.50 


Solar Stand only - - - - - 

5.50 


Solar Clamp only - 

3.00 


Solar Edging only - - - * 

1.50 


Solar Curling Iron Hentcr, 
professional. 4 hole A - 

10.50 


Solar Curling Iron Heater, 

professional. 2 hole, on stand B 

9.00 


Solar Curling Iron Heater, 

professional, 2 hole, wall type C 

9.00 


Solar “Luminous’’ Curling Iron Heater 

7.50 


Whip Mix (mayonnaise attachment) • 

3.00 


Universal Mayonnaise Mixer - 

3.75 


Self Attaching Heaters - 

5.75 


Pilot Water Heaters. 3-quart 

- 16.00 


Pilot Water Heaters. 5-qunrt - 

17.50 


7-inch (3-quort) Globes - 

3.00 


8 inch (5-quart) Globes - 

3.50 


ELEMENTS 

Water Heater, Curling Iron, etc, • 

2.00 


Solar (portable). 

3.25 


Solar (professional) - - * - 

6.00 


CYCLONE DRINK MIXERS (H-B) 

Number One—Nickel - 

22.50 


Number One—Silver - 

26.50 


Number Two—Nickel * 

29.50 


Number Two—Silver - 

33.00 


57 
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SEWING MACHINE MOTORS 

Jack Rabbit (Soczy) - 

Special Bracket type* (for each 

standard make) .... 

Universal Gooseneck (fils any moke) - 
Automatic (chain stitch) - 
Tailor type ..... 
Buffing and grinding attachments 
Fan attachment • 

Cream Whipper attachment (see Whip-Mix 
and Universal Mixer). 

Foot Treadles ..... 

Solar Drink Mixers on application. 

Solar Agitators (heavy duty) 


List 

18.50 

10.25 

19.25 

21.00 

28.50 
ISO 
LOO 


0.00 

2.50 


Number 

Number 


Number 

Number 

Number 

Number 

Number 


Number 

Number 

Number 

Number 

Number 

Number 


JEWELERS' LATHE MOTORS 

Two ..... 

Three .... 


SHELTON VIBRATORS 

75 Gentry - 

85 Knickerbocker 
71 Special - 

19 De Luxe - 

I Shelton (physicians) 

MAJESTIC HEATERS 

4 . 

5 . 

6 . 

7 . 

8 . 

II. 


20.00 

27.50 


27.50 

52.50 
55.00 
45.00 


12 00 
15.00 
20.00 
12.00 
16.00 
13.50 


We manufacture a full line of single and multiple 
needle Electrolysis sets. Send for particulars. 










t 



MANICURING LAMP 

The stand and bracket of this Manicuring l.amp 
arc made of brass, finished in polished nickel plate. 
1 he hood or reflector is made of polished aluminum. 
It can be operated from either the alternating or di¬ 
rect current, and is furnished complete with red lamp, 
cord and plug. 

It is also fitted with the "On" and ’’Off” switch, 
the same as the radio bell. 

No. E-126 Price of Manicuring Lamp com¬ 
plete with red lamp hulk, cord and plug 

(Code Word, Manege) • $8.50 

Tor extra lamp bulbs, see page -. 
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THERAPEUTIC LAMPS 

Meat is the mast powerful of all vital stimulants. 
All hndily activities are increased under its influence. 
It should be borne in mind, however, that for bodily 
applications there are two radically different kinds of 
heat—namely, convention heat, as exemplified in 
poultices, hot water bags and other solid, liquid or 
gaseous hot applications—and radiant heat, as exem¬ 
plified in solar heat and its more powerful modern 
day substitute, electricity. 

C onvention heat, while soothing, can be only partly 
effective, because it has no power of penetration. It 
heats only the surface with which it comes in contact. 
But in the use of electric light the effect is very differ¬ 
ent. By their wonderful penetrating power its ther¬ 
mic rays not only heat the surface but penetrate fully 
two niches below the sur face. 

There is no time wasted in preparation, simply at¬ 
tach to any electric light socket. Do awny with the 
heating of water for hot water bags or fussing around 
witb poultices when quicker and better results can be 
obtained with this wonderful light. 

The field for the use of this lamp is practically un¬ 
limited. It is successfully used for the following 
treatments: Stomach troubles, menstrual irregularity, 
inflammations, cramps, swollen joints, cold extremities, 
lumbago, neuritis, sciatica, mumps, croup, in fact, any 
place where it is possible to reach. 

Model A, 8", is truly a portable, weighing only a 
few ounces. The reflector is made of aluminum, 
highly polished. It can be used either on 1 I 0 or 220 
volts as required. Always specify voltage required. 
It is furnished with a 200 watt. lamp, on and off switch 
in the socket, by means of which the current can be 
turned on or off without unscrewing plug from socket. 
Has 6 ft. green silk parallel cord. 

Price of Model A - - - - S^.OO 

Color screens furnished in amber blue, red and 

velvet. Each. 3.00 

Model B lamp is somewhat larger and comes 
equipped with a 3 75 watt lamp. This type is gen¬ 
erally used for covering larger surfaces and where 
greater penetration is required has a 8 ft. asbestos 
cord and on and off switch with socket. 

Price of Model B complete ... $15.00 

Price of Floor Stand for Models A and B - 6.00 

Price of Model C. composed of three lamps on 

enameled stand, adjustable for a large num¬ 
ber of uses, equipped with 200 watt lamps- $45.00 

til) 
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Terms- Wc allow live per cent discount for nifth 
from all price* in thin catalogue when cash accompa¬ 
nies the order. 

Pnymrnta Remittance may hr sent with order; or 
wc will send C. O. I). if one-third of the amount ac¬ 
companies order. 

Goods sent by mail or parcel post are at youi link 
unless you order them insured and send sufficient 
money tu Cover such insurance. 

References-Goods will be sent on open account if 

satisfactory references arc furnished—preferably San 
( rancisco or Oakland business bouses. 

Shipments—All shipments, express or freight, arc 
f. o b. Son Frnficisr.n. Goods are sent by parcel post 
only when allowance is a dded for postage. For parcel 
post rote* to your zone consult your postmaster. Ex 
press rates are about os low os parcel post. 

Guarantee All goods of oiir manufacture ore guar¬ 
anteed for one year from date of snle against defective 
mnteii.il or workiiiaiiftlup, dry cells, lamps and all glass 
apparatus or pnrts nre not included. 

Testing—All apparatus are thoroughly tcsteJ before 
shipment and complete instructions ore furnished for 
opcrntirig. 

Packing—All goods are carefully packed and our 
responsibility’ censes when delivered in good order to 
transportation company. 

Do Not send ciniins for breakage to us, make it di¬ 
rect to the Express or Railroad Company. 

When you find dmuoge, call inspector of Express or 
Railrond Company and make your claim for damages 
"at once/' 

If outside rase covering the goods is all right, but 
goods inside are damaged, make your claim for "I lid- 
den Damage/* 
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Capacity in pfd 

Switch Position 

Switch Position li 

Capacity in pfd 

Switch Position 

0.0010 

0001 

00 

0.00068 

0001 

0.0020 

0010 

00 

0.00136 

0010 

0.0027 

0000 

01 

0.00204 

0011 

0.0030 

0011 

00 

0.00272 

0100 

0.0037 

0001 

01 

0.00340 

0101 

0.0040 

0100 

00 

0.00408 

0110 

0.0047 

0010 

01 

0.00476 

0111 

0.0050 

0101 

00 

0.00544 

1000 

0.0054 

0000 

11 

0.00612 

1001 

0.0057 

0011 

01 

0.00680 

1010 

0.0060 

0110 

00 

0.00748 

1011 

0.0064 

0001 

11 

0.00816 

1100 

0.0067 

0100 

01 

0.00884 

1101 

0.0070 

0111 

00 

0.00952 

1110 

0.0074 

0010 

11 

0.01020 

1111 

0.0077 

0101 

01 



0.0080 

1000 

00 



0.0084 

0011 

11 



0.0087 

0110 

01 



0.0090 

1001 

00 



0.0094 

0100 

11 



0.0097 

0111 

01 



0.0100 

1010 

00 



0.0104 

0101 

11 



0.0107 

1000 

01 



0.0110 

1011 

00 



0.0114 

0110 

11 



0.0117 

1001 

01 



0.0120 

1100 

00 



0.0124 

0111 

11 



0.0127 

1010 

01 



0.0130 

1101 

00 



0.0134 

1000 

11 



0.0137 

1011 

01 



0.0140 

1110 

00 



0.0144 

1001 

11 



0.0147 

1100 

01 



0.0150 

1111 

00 



0.0154 

1010 

11 



0.0157 

1101 

01 



0.0164 

1011 

11 



0.0167 

1110 

01 



0.0174 

1100 

11 



0.0177 

1111 

01 



0.0184 

1101 

11 



0.0194 

1110 

11 



0.0204 

1111 

11 
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3L ARISTOCRAFT COMPANY 


865 N. Sangamon Street Chicago, Illinois 60622 

Pita** MOrni 

DIRECTIONS FOR OPERATING 

THE ARISTOCRAFT HIGH FREQUENCY UNIT 

DO'S 

1. Insert glass applicator into the instrument with a slightly turning 
movement. Hold by stem. Do not insert by grasping end or metal tip 
of electrode or put pressure on electrode. 

2. Place the connecting plug into a properly rated electrical outlet. 

3. Adjustment of the High Frequency discharge is obtained by adjusting knob. 

4. Place glass applicator lightly on the skin surface and slowly move the 
applicator back and forth across the surface of the skin. 

5. Start any operation with a mild discharge and increase it gradually 
until the desired sensation is obtained. 

6. Take good care of the connecting cord. Keep it dry and free from knots 
and twists. Have it repaired in time if signs of wear appear. 

DON'T'S 

7. Duration of usage should not exceed ten minutes for one individual. 

8. The machine should not be applied more often than four time during any 
one twenty-four hour period, with at least one hour interval between 
each application. 

9. Do not attempt to repair the apparatus. If the necessity arises, write 
to the factory advising of your difficulties and you will be informed 
what to do. 

10. Do not use the unit in connection with any tonic, water, inflammable 
lotions, or medicament containing alcohol - on the hair or any part of 
the body. 

11. Be careful with the apparatus and when not in use, turn the current off 
and remove the connecting plug from the electrical outlet. 

12. Do not touch the appliance or attempt to connect it to an electrical 
outlet when your hands are wet. Do not use while at the wash basin or 
in the bath tub or shower. 

13. Do not operate your machine at any one time longer than ten minutes. 

Using beyond the recommended periods overheats the coils and may result 
in their burning out. When this occurs, our guarantee does not apply. 

The machine may be used intermittently over a long period of time pro¬ 
viding the coils are permitted to cool between use. 


GUARANTEE 

Must be filled in by purchaser and mailed to manufacturer within 10 days. 

Customer's Name_ Date of Purchase_ 

Customer's Address ___ 

Dealer's Name_ 

Dealer's Address_ 

Workmanship and quality of material guaranteed for one (1) year from date of 
purchase. This guarantee does not cover abuse or carelessness. Appliance 
must be returned to factory in order to receive repairs. 

THE ARISTOCRAFT COMPANY 
86S NORTH SANGAMON STREET 
CHICAGO, ILLINOIS 60622 
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14. Do not allow the body to come in contact with metal, this includes metal 
furniture, while using or operating this device. 

15. An extremely important DON'T is that the handle of the High Frequency 
Unit should NOT be grasped close to the applicator while the machine is 
plugged into the electrical outlet. 

The reason for this is that the current will lump from the tip of the 
handle if it is not being drawn off by the glass applicator to some part 
of the body. It is a simple matter to avoid by merely holding the 
handle of your machine at the farthest end away from the electrode. 

When using the apparatus, always grasp it above the round ridge on the 
housing. 

16. Occasionally, we have complaints when the one-piece units do not operate 
while held in a vertical position. When this occurs, use a stronger 
current or reverse the position of the unit. It is never necessary to 
use the unit in an upside position. 

17. Damages arising from carelessness are not covered by our guarantee. If 
instructions are properly followed, the unit will last indefinitely. 

18. At times an outfit in good working order is returned to us for attention. 
Try plugging into another electrical outlet for checking purposes. 

19. Aristocraft High Frequency seldom gives the user trouble and will last 
indefinitely. Nothing is to be oiled or adjusted. When trouble occurs, 
it is usually with the electrode, as already explained, or due to a 
broken cord at the point where it enters the cap in the base of the 
Bakelite handle. 

20. If the unit fails to operate, try turning the knob clockwise and be 
certain you have electrical contact. 
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high tension and large quantity; whose sen si live ness to atmospheric 
influences does not interfere with its practical working. It is made with 
two circular plates of glass, one stationary t the other revolving dose in 
front of it ; two sets of combs and two Leyden jars, with a switch between 
them. To the back of the stationary piste are Attached two sets of paper 
and tin-foil inductors, connected with which are two wire brushes* and to 
the front of the revolving plate arc attached sir metal carrier* with 


flO. fl.—ATKINSON'S TOETLEIl EI.KCTH1C MACHINE, 

raised centres, which are brought into contact with the brushes as the 
plate revolves,and generate the electric charge, which ia rapidly increased 
bv in tlilc lion. On onsite oarfs of the nlslcs and on onsite inline tors anil 
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Small shaft stabilizer was missing (photo left) 

Above, with brass half collar piece inserted, 
complete stabilization of plates, no lateral travel. 
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All Systems Gc.. 

Dn tc the Experiments... 
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47S T*r Rev. Ptofeaur Calfrn on a nrv Galvanic Baiirry. 

™!*3cl ilwm be pul lojathrr, and che pm of m,™ti*S n . 
bepe rfcryd repeatedly upon e*ch by the rest- and k «5 fe 
"*5 thm each magnet nearly, if n*i quite u mercb 

miMtiniH the one employed in the flnt fattUM, lW L „ 
the prime motor adelf Thii fact can jhcwtoHv be doubted* 
although. * is at varfpn« with (be Newtonian |£* 0 f the per- 
hwt of action and read ion ij applied to uirrhwifral 

“ s 1)0 furc * *» toppo-wd capable of «i*eructng 
uml cr the wnmt cireumatane**! ■ force greater than itself 

AS“* auppose we fodder calorie as a moving force; whit 
relation ia there between that •which j* rwioLred to iirnite a 
quanlity o* gunpowder and the Caloric devefoped by iti cwrt- 
bLmflcili f Several similar instance* migh t be addix^d of the 
tnappl teability of tha Newtonian law to tllfr Esplartatim of ' 
obscure physical facts. 


^ ** Oalvanic Battery, Bp ikt Rf\\ 
N, I.CaIJ iAhf, Rrofettor of Natural Philosophy in the College . 
Of MapnootL* 

Thi following paper describes a ntw galvanic battery, con- ‘ 
jsiiiing of SO Erne ond as many double copper pistes, the 
whole of which may t by substituting one mercury tro^h 
foe another,. be made to act as a single pair of plates, or 
ns S, 3, h S, Sj JOi or £o voltaic circles; anti which is 
capable of producing* by the aid of an electro-magnet, a, 
Tdtwic current equal in intensity to that of a battery con- 
taming JOOO p*ir* of tine and copper plates, 

JNDER my HirectlOfi*, and on a plan suggested by me/ 
^ ft Very large galvanic battery has been laLdy constructed 1 
for the College of Maynwib. TIlh battery consists of SO zinc 
pWtw* each two iWt long and two feet broad, ami of bs many 


opper cdl-s each sufficienily large to contain one of the trine 
•atot, To each tine pi ale is solorrert n copper wire aboat half ‘ 
in inch thick and stK inches long. The wire projects from the 
pfate'm a direction nearly parallel to the aides, and nearly pen- 
fwndierji *t to rhe edge ofthe plate* which is vertical when (be 
plria li tn it* copper cel], Ai rwo inche* from ill citremiiy Ibe 
Wira ii lient *0 n to form nearly a right angle *t the bend, 
and ao tha* tHeve two inchet are parallel to the vertical edtfO 
rrf tha plate. A wire of the amne thickness, and about two 
inche* sb^ter, ii aohJered to each of (he c<jpf»#r cel Is: It It 
bmt In the Mftiv wpy h the wirei belonging to the zinc plate?. 

* by (hr Atidnw 
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Thr Rcu, N- J. Cellen m e Nfs Gata&me *7* 

F’%an» J miui i rtpresent * fim: plea* mad * 
copier wJI al>!iri|^ with the w irt, voidsmi to 
them. Tlw tfl. copper odh are mN ante 

* *°° d f h ,ia * H f«* kmx, i feet i 

inch#* deep,, uid nearly 3 feet wide, mad 

wpamtad from eech other by partiiiofti 

trf wood. 1 be 30 zinc ptatw are i’ct down 

mto the copper cells, *nd ate lifted up, at Fih. I 

pteaaure, by iruwni pf a windJua. To m- __ 

vtnt the contact of the tint: plate* with ths. 
tapper cells, each xinc plate if covered with 

* * OV|ln net ol hemp When the SO copper 

*etJ.i are in the wooden bos* and the SO zme 
plate* iff line copper cell*, the wife® aoldered 
to Lbe cofjprr cej! h project about J of an inch l_ m 

frotn one the eidts of Lhe box, and their extremities descend 
neerly 9 mchea below the upper edge of the iame aide: but 
the wire* soldered to lb* zinc plates project nearly a inches 
r ™ “* ■“** "da of ih* box, and their Mtmratdei descend 
“ ™ rttremitie* of the w3r« belonging 10 the Conner 

cieiJf* 1 hus, if A B (fig. 3.) in the exterior jurfce of one of 


1 


A 


Fig. 3+ 


r , 


■i 


I 


#i S* ■■ ■ 9 



the aide* of the box be parallel io the upper edge of thn same 
tide, and nearly? inches below St, then the row nf point* rr' 
vill represent the extremities of the wires belonging to the 
copper wilts aivtl the row of point* * f witl represent the ex- 
tretnitiw of die wires soldered to the zinc platrs- 

The acid solution ia poured into the Copper mlla, which ere 
water tight, and u let out, without lifting the cells, by mewcu 
of a cock at the bottom of each cell. The Cells arc barely 
wide enough to allow the free ascent, and descent of the rac 
plate*. About 30 gallons of fluid arc required to charge the 
whole battery, Both sides of each zinc plate am expowstl to 
the action of the acid mixture, and are within about a quarter 
of an inch of an bejuiI: and parallel surface of copper, lienee 
the Acting surface in each piste it 3 square feet, and die acting 
Hirfac* of zinc m well aa of copper in the whole battery m I6fl 
■quart leaL 

By eufht mercury troughs* metallic commarikation* m*y be 
torrLted between the 90 tint plates and the copper colls, to ns 
to tnmkm ihe whf eel as * wagJe pair of plate*, each COBUUiing 
IW Kp*n feet of lurbte 1 cru I voltaic circles, in which 

7%trd Scrifa. Vol. &. No-3fl. Dit r 133d, 3 L 
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*74 7 At 1 ftn.\ Nr J Cat Ian m et weir Goivantt Battery* 

the line of nth circle would contain SO ujimt &ft ;oru3 
CrfcEfs., two of which would contain $8 square feet of zinc, *jrni 
the third of which would contain 48 square feet; or am 4 tirdes, 
ir» each of which there would be +0 boner* feet of zinc; or as 
5p in each of width there would be 82 square feet of zinc; 
or us 6 Circles, four of which would each contain 24 square 
fettj. anchwo of which would etch contain S3 square feet of line j. 
or am 10 circle!!, in each of which there would be IS aqua*? 
feet of zinc i or as 20 circles, each of which would contain H 
*qu*rc feet of zinc, 

The mercury troughs are made by cutting hole* for con¬ 
taining mercury in a piece of wood Feet long, ? ^ inches 
broad, and 3 inches thick. TliC mercury trough by which 
it! the zinc and copper pi Ales are made to act m a single pai r, 
contains two para]Id, grooves, each nearly feet long, } of an 
inch wide, find an inch deep. Otic of the grooves receives 
all the wires uf the zinc plate*, and the other receives all the 
wires of the copper cell*- Hence when iRercury is poured 
into the two groove*, all the zinc plate* are in metallic comim li¬ 
nks Lion with each other, and act as one plnte + and all the cojj- 
)>ers likewise act as one copper plate. This trough is repre- 
tetUd in fig. 4.; the letter x shows [he groove for the wires of 


Fig. +, 



X 



' 




tbe zinc plates, and c the groove for the wire* of the copper 
cell*. In the second mercury trough there are four grooves, 
each of which receives ] 0 w i Ffct* There: L* a com mun icaiLn n be¬ 
tween on* of the groove* containing the wires of copper 
edit, and that which receives the wires af (he zinc plates im- 
□1 tried in the remaining 10 cells. Fig. 5. represents this 


Fig. 5. 


i 


■ 

a 

--- -w 1 



7/ 



* 


U- 

e 



trough. The tlaird trough con tains 0 groove*; the fourth, 8; 
V>*: Mih, 10; tbt *1*1,1?,, 12; wruJ (he .eventh and eighth *ach 
ujniJdfi %0. hxccpt the trough by which the battery is made 
hi act as '20 voltaic circle^ the rest i*r^ made hke the trough 
repftocftifld m fig. 5. WJi«» the battery act* as 20 car¬ 
ries, Lbe wua oF each zinc plate, and the wire of the f»it 



I 
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Copper cell, Are in the smic nacre ury hole. Fig. 6. represent* 


the upper surface of the trough by which nil the zinc and eepptr 
plat^j ere madt (o aei a* 20 circle*. 

From the preceding description of cmr battery, Eiii evident 
that tiw whole &D line pliinustl copper cclJv mjiy t by lubsti- 
luting one merctiry trough for another, he made to act as a single 
pair, or as 2, 3, + t 5, G, 10, or SO voltaic cirdm, and thus be 
madu to supply the pi see of ihe calorimeter aiscK of tbe battery 
hitherto used for eJecLro-niajrrietic experiments. 

So enormOM" is the quantity of electricity circulated by thi* 
battery when all ihe zinc and Copperplates act os a single circle, 
that, on one occasion, after having acted without interruption 
for mere than in hour, it rendered powpiTq 11v ftiAgnetic imetec- 
inwui^rivi tin which were coiled 39 thick copper wires each 
about 3o feel tong, while the mercury in which the wire* of' the 
due pious were sjntiwnt^ wa* connected by fi copper wire* 
each j ofan inch ihick and about 6 inches long, with the mercury 
in communication with the wires of the copper cdli, On the 
fifth day it was tried : after hiving been in action without in- 
lerrirption fur mure than two hours this battery melted very 
rapidly plalina wire j B lh of an inch thick, and deflagrated in a 
most hnliiant aimner copper and iron wire about T j(h of in 
inch thick. 

By this battery, with the aid of ar electro-magnet, a current 
of electricity may be produced which will equal in intensity 
1 bat of a battery containing 1000 voltaic circles, tt is weft 
known that when the connexion between the helix tif sHtr dec- 
i ro- magnet ird the voltaic buttery is broken, a current of elec¬ 
tricity is, at the moment of breaking the cm 1 Me si no, made to flow 
lb rough the helix f iikI that when [he helix h longi that cur- 
rent is cepe-blu of giving a shock to any person who holds in 
c*£fi hanJ a Copper cylinder in conducting communication with 
tJi* emds of the helm. By experiments on the br*l mcim of 
obtaining the shock from tfic electro-mngnet, 1 hii*e found that 
the shriek itifrtAMfx, within certain limits with 1 be length and 
E K inrveiA of the bar of wrft i roil. And w ith the lengt h of the heftae* I 
rral, >vr Far p^hxpr «* SfOO feet, and in proportion, or rturfy in 
prof portion, to ihe number of plates in [hr vrdniic buttery Itwn 
which !hr current a f electricity 1 * pniwnl through the helm. 
Th* aWk rWi not tiKfwue in propeflkfl to the number 

9 La 
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4XJ 21e Her. N. J- UHhi on a new GflAwiue ifa^ 

of plates onleas they an Isrj^r- Th* fllwlrthiiupitt wbidh 
I first uW wus * straight l»r of soft jroo„ about t i«t Lang, 
*nd an uith ibleh Oil this bar were coiled: two copper wire** 
wb about tOO feet long. The voltaic bsUltry coniiiLed of 14 
pair* of titit nod tf ia many double copper plita i (Kb piitt 
wia abou l incbea enuare* The end of ti* fimcoii and thebe- 
ginoinr of the second were immersed io ta the same cup of mer¬ 
cury, the voltaic current waa paesed through lfl« first cols eml** 
nd 1lbs shock wn3 lakco by making * cofmmreicaiioe with the 
beginning of lbe firit nil and with the end of the Kcond When 
the current of electricity wu passed through the beiix From 
*ne pair of plates* the shock received on breaking contact with 
the battery wu equal to that of a battery containing SH) pain of 
plates. When two pa ire of pla te* «de used* t he shock as> 
to be doubled j with three voltaic circle*, it appeared to 
he trebled: and with every tneveue in the number of voltaic 
drfikt) then appeared to be a prqpflrtionsl intr™ of the 
•bode. With the 1+ pair* of plates the shock ru so strong 
lh*t q person who took it* from an electro-magO*! Oil whirl 
there were four cm I a of wire, felt the r fleets of it for several days. 
With a battery of +-iiach plates the ili«dk increased with the 
number of plntet, but not SO rapidly as when large plates were 
Uflcd. 1 am inclined to think ifial wilb a battery of +-inch 
p stun, th* shock increase* hut little when ilie number of plates 
actoceds a hundred. 1 could not induce any one to take the 
abode, from the electro magnet when a greater dumber than 16 
■tear ]*rn pbtei were uiecL With I6uf ilieratheshock w** 
aireedingly strong, although the acid mixture employed in 
charging the battery was very weak} and, from experience, I 
know that the ek-^ctru-magnetic effects of a battery depend wry 
•aaich on the strength of the charge. 

From al! the eaperimenta which 1 ha™ made on the mag- 
attoebetTic shock, 1 think t may fairly CO&clude, that* if 9QQ0 
feet of wire were colled on a bar of soft iron & feet long and 
aa such thick* a shock might be obtained, with the aid of a 
single pair of plates* which would equal that of a battery of 
1DQ voilajc circles Hence, since the shock increases in pro. 
psrtttn tOhrOf. at least, **ry rapidly with the number of plan*, 
whrti they are large, the aback given by finch an electro-magiitt 
magnetised by out baUtry of *0 pairs of plains, should nearly 
^ual* « perliftpmwal that of * b*M*ry of 1000 voltaic c4r- 
dee. Htnca by our battery of 90 pairs irf plaint, an electric 
•urrwfit oi [ba highsei intensity may Lm |Trr*fuc«l. TMi b*t- 
HfT then euppbw the place of all th* various fc Indl rrf galvanic 
bail i*r Hi. 

IUiIimI jfrtift hy lb* elect n> m n|fi»rr may be <jbM*aed 
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■* oftfB U the ooKnexion of ihc «ub cbe Ibattor i* frro- 

1 k«n> fJ.iH ] have dev imI 4 *at*ll iurment by wbib r*in- 
muDicitinn wiLit ih« hufry n»? ba bnlHD tod V»l 

ur WOU 1 una in a minuifii Tliyi SOW or MKl *1*™** vmj 
bm fttH>d T and! iOOO or 4000 elnetrw; curreeiii ctf' the hiplwst 
intensity may, i& the space of con minute, be puicd l-bniugh 
water,, charcoal, metallic wimo* Wry other body, Ec -.bowid 
be remembered chat the voltaic current from the blurry *boy W. 
Pel be passed through more than iOO feat of the heiin cal cud, 
and that the shock thou Ed he taken from the whole length of 
the helis*. 

Wlien a voltaic current pawea through a vary loo^ wire 
from a single pair of piatca, the wire will give a dwelt at the 
moment of braking contact with the battery. J have found 
that this u well as (lie shock born the electro-magpiei m- 
enaars with 1 he number of plate 1 * 

[ hate inadfl 1 great variety of experiment* on ebctTO- 
mapati, M >- object id thou experiments wu to isaruin 
four things : find, on what the quantity of IttneiKM dep*d* ; 
Htendljfi On what Lhre distance at which that attraction is 
exerted depend*; thirdly, on what t bo shock d rpemJi; and 
fourthly, whether by a voltaic current from a Urge bwwry* a 
permanent magnet could be made, which voutd loduDe on mail 
iron niajfrauMi equal to that which u given H> an daccru- 
inagnet by a battery containing SO large; platfl% or 1*00 faor- 
tiicn p Laics, la these experi meat* I employed three different 
voltaic Uderief, and ekcUo-tnaqneb of various forma 1 uial 
the isrge battery already described; a small battary of 14 
pairs 0? plate*, in which each zinc plate wu wen iachat 
Square; aod a Wollaston battery j cod tsi u 1 ng JBO pairs of hot- 
inch plates. Some of my etcctro-caagncts ware itraight, ml 
others of the hor*e-ihw form, and Ode was a square; the iron 
bars varied in length from 90 inches to nr feet, and in thick- 
ues« f-r on-, two inches to half an inch. On ons of then* were 
coiled 39 copper wire*, on another four, on a third three, ml 
on other* ibart wu only one wir-t 

From the results of the** eapcrimaotv, 1 hair* deduced the 
following couimunl: First, that the quantity of RtURtibm 
increases with the JerqrlJ 1 oi the bar of Sufi irtra, *i foail as 
for at i<k htli and withthe thinness till it becomes about an inch; 
wh! tin it increase* nearly in proportion lo th* aamberof 
pit t«* {when they are Itrgr, in the battery by which tht electro- 
magr.d, it mpgrtet'xedr When th* plate* arc ooJy four inrbw 
squ*t« lb* aUracluui incream, but slowly whan the n unbar 
exeeatli, itiO. Hueendlj, that il jo distance at which attraction 
m umtl, iocrawset alto with (he fongth uh! thickness of tile 
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ilttci bar, and with the numbtf of plates when they iu-^ 141 -ge; 
but with am* 12 plates the increase is *rry |r»duil when thei t 
number exceed ■ a hundred. With i wen tv of r>ur targe ptetei* 
•n iron bar, nearly 31 Jba. weighs *u emitted m ft horseshoe 
elecEre-magnet ihroiigh the diiLance of an inch, end with t«p 
plilH iht Mmt bar was attracted to the time magnet, oti^- 
through the distance of about half in inch. Agairij with die 
twenty plates, the attraction of the name magnet for a lewfog- 
needJe was sensible it Uhe distance of 15 inches, and with let! 
piatf4 the Attraction *a* sensible at the distance of 10 indies, 
i hinllj, that lhe shock from the elect no-magnet increases 
wilhfn certain limits with the length and ihinness of ihe iroTb 
inir, am| nearly in projjoninu to the number of plnles when 
they are large. 

When the voltaic current was sent from a battery of ?frO 
foor-iuch platen through thehdiacnl wire coiled found a steel 
b*r about 20 inches lung and an inch thick, the sled became 
almoat ns strongly magnetic as if it were iron; end when the 
connexion with I he battery was broken, the areet did not retain 
moi‘e than almm T ^ n of its tnagnetism. 

In a pajier published in the last (August) number of th* 
Philosophical Maguiime* Dr, Ritchie says that the utt of 
the electro-magnet in the apparatus for continued mure! on was 
long since abandoned, because it was incapable of inducing 
magnetiam in an iron bar at a distance. Now he will find 
that* rf instead of a single copper and zimr plate, a battery of 
to pel rs of larj^eplatesi or of 200 small ones be used, the electro¬ 
magnet will have a greater power of inducing magnetism at 
fl distance than any permanent magnet. 

Ihe advantages of the battery 1 have described are, first, 
that it supplies the place of all the various kinds of voltaic 
batttriw, of the battery for producing a large quantity of 
electricity of low intensity* of trie battery for excitituf a large 
quantity of electricity of the intensity necessary for the iwpki 
Juiioti eliiiI deflagration of metallic wires, and of the battery foe 
producing an electric current of high intensity; and secondly, 
that it enables a person to compare the pewer of the very 
tanre sine and cupper plain acting ■* a single pair, with their 
power when diey act as 2, 3, i, £, 6, 10, or 20 voltaic circled. 

Nicholas Callsh. 

tfsjwHh CuUegt, Augum £3 r I &KJ. 
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XT4L On ike mtmhfittHm r >f E£*tirie Eight. 

fty the Iter. T. ft, RoiifNaOx, F.RJL ip* 

* a com muiLicmt kin m the Stmiticatkm cf Eketcfe Light in 
rtrdifd Media,. which sppeari-d in the Philosophical Mair&mic 
Uat Jcdy, Mr.Grove ha* described tone fed* which are m ddec 
tion to line r*usc of that pkeiionumoiij of which the most 
Oflict tliia—If in the circuit of (in. liiduction-njachiJi.c uf 

eli jrn exhausted TMwl form* a part, there be an. interruption 
eh ih. gradually le^ tied till spark* jost jui?* it oci askisardly, 
*e Spark» arc blue, and hnvc a single *lsar|3 sound ; if lint 
■real be still monrt duniabhfid, they breotue yellow, hm.red , 
their sound is not so clear, hut it at leaded mlh a slight 
i„ Now he fiiiiLs that the blue sparks do not form strata 
he vacuum, hut that the yell jew Jn, «o that by rfpiWing 
distance he ran produce them or not at pleasure. He thinks 
blue arc single, and theyeLlolv double or multiple; and Emit 
his a proof of his former opinion, that these strata are caused 
some peculiar action of compound diwbargca. Within the 
few week* he ha* developed these view* more fully in a kt- 
e at the Royal Institution:, 

Everything which Cumes ftoni Mr. Grove beans the stamp of 
aeity and power; and J rernl this paper «li.li great interest; 
circumstance? prevented hip till recently from repealing uta 
riLMititS. The results which 1 have obtained, ahnw LhubL its 
ling inference cannot be received as anivcr&al ; for, in ike or. 
tsimemrf n*y trperiwent*, 1 always obtained stratawhen.a spark 
led, whether long or short j. blue or yellow. Any OEK verg’d 
these inquiries known bow much the slrmtx are modi lied by 
;ht variation s of apparatus, &r,; »Jid some such have probably 
Std ihi» diserc|wncy} 1 will ihere&n describe mine in some: 
hi 

rhe Indmetioo-machine which wa* mostly employed, otmaiuta 
d£ sectional coil* {the gift of jay friend l>r, CalLim), each eon* 
i,i 4 g HfMX> feet £if fine iron wire, not taliped, hut insulated by 
elastic varnish. They are arranged, tliret on, each of two 
lurri primaries, having each 350 spired of No. I Si Popper, and 
e < of ip'hu Nu. 17. Their mtcmid terminals ore below, con- 
-led in the centre; and the current is passed collaterally 
wa^h the primaries, *o that the citcnml It rsuftak nf (he u- 
i^i (uila hare equal arid opposite len»i«ll»K The ecmilenwr 
l h aj square feet of ebargi l surface, which can hr lim .-<1 in 
5 mm 1 4 2i) according t<i the battery power, The rhcottmic t» 

; arvd the machine give* sparks of about nue inch 
■my Olive t s*U usd to excite it. A few Word* iwpcckflB 

i Ipji Aniltfir. 

TW r r 41 ef ilmlTin - * ii» ha wlucb I b*«c Mwd. phs| 
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tbnc spark* IMy be foond relevant to the prt*cn t qtaeatkm. If the 
terminala be conn^ed with, * ipark-mjCt’Ometer opened to about 
twice the striking distance when the machine act*, a Judd itar 
will appear on one or both point*, Bringing them gradually 
elcwrt, i ?mi]l brush, exactly Tike that produced by a point on a 
prime cond attar, is Ittii St the positive point: ts the ri lH: ance i& 
Irntdcd, tb« fiUmmita of ibii OTush extend, and it iait mnt 
towards the negative with a ip uttering sound. Still nearer, and 
spark) strike across with an intense light aud sharp snap which 
cannot powibly be mistaken for the preceding form of dijchaign i 
they art rigisg ; and, when the excitation is powerful,. two-th:rda 
Wf their lenjrth at the poaitivs cod ia often red, the rent bluish 
white. If the distance be len, the spark has. that itrugc yel¬ 
low envelope which, as Du Monccl has shown, can be blown 
aside like a flume, but which is certainly not a second due barge*. 
And at very abort distance a there is aumEr_:.mea a sheaf of curved 
■parks between lb t paints* Jf one term, n id be connected with 
the gas-pipe* of the Iiouk, and the ami of the micrometer which 
had been wined to it be Humected with the floor [» that the 
circuit includes a mi great resriUncc), we obtain what ia 
called the static discharge, which ia of the nw character 
as; the iudactive one discovered by Ur. Gi^iot, and, lik e it, 
can be distingukbed from the dynamic one by the magnet 
when pawing through a vacuum tod the [evolving mirror 
in air: it is about half the length of the other. The vacuum 
which I included in the eirtuit war an electric egg/ 11 ^ high 
■nd 6* diameter j on its wires were cemented glasa tubes with 
Wollaston 1 ! points of platinum, Jp diameter, & apart. Thii 
form of rlrctrodd reduces the cnodifions of discharge to a more 
definite state than when they are halls or naked wires j and the 
fcHhanng may be consider!d ita normal character when the egg 
baa been hi tea with dry hydrogen and exhausted to O* J 0fi. Sup¬ 
pling the upper electrode positive, there is at it a brilliant 


lengib u l-JS limn that q 4 itiDK obtained hj the ■pfing i 
Of II ruder m L«W: HuhoiSrirff^ tkbhfeUiif bammer is murh fcUcr- 
Tt»n wry !«!nj, kw«H. trsti tbs luuiibm of tbs cents Kttrtlr I 

l* itJ[l JthcaiCTcmfv niort be rn-it*- 

tlpjracM Mpkwn, sdJ the rflisil only | J (*>*** 
p<«att ibouM "wt through 4 diabiirngm uf tbn TuJcnmx^ .raS- 


Wprvrat (4*t blsrlLrwd aJ^nbol fawn fcriftf tfttaiJwwi aliMt 
* Wh#* fcrtfb * *]*sj!c ls VK-**d Ln * Wrol'nBg minw. its Lii 

Rkvh Mi piMti, M iIm nrrVtpc ■ Sm ovt tea ■ ifc#rt 


Uwt * M-U 
hrt * u >' h '■** 
d i wJ 9 tejSn jar 


Lima IM *pvk 

t« Mr Ln 

Mb Piife |1 m 


upiUnlj ah 
tV. TVrn tipiniim I 


^Ufoduif 

wW. Mm 



(C) Jeff Behary 2019 


9 











*/ Jiecfrre U$kt 3T1 

■iiSQ^ from which streams an e] liptic spindle of greenish Ij^hl 
r * bruit two-lhirdj of the distance, btsghtcat bis the u u< 
il it full at strata, thick near the point and pirffld round it 
tA »p hrrie shell M f tki niscr bel aw and !ch eiirred, till At the Ln wer 
rmmation of the fnittfC light tfcej are nearly plan* md only 
'OB or 0^*06 tiurk + In the bright eenE.nl portion they uxm 
'iehtT than their eoDtiaoitiotu into the anrronndiHg put* 
bich Are il m beat back abraplly. If the cratatLon be vtrj 
iwerfuJ, the cumtare of the lower tfrata is l oaail , theae 
sing in that CS* formed,, tl Mr. Gnunot baa shown, by tbit 
irrent which pasaei cm closing the prinswyciraiit. Below the 
oftitire light is a dark (pace from to wide \ And lower 
.ill m in Atmosphere of bright blue light [which I call the 
Igrette). It ii generally cnnicaJ with * WBTB but, never 
hdicv ttrata, hilt seem* to be nmpoatd of n|i diferging fro® 
lie negative point. Prom this, however, it in separated by 
thin dark Apace surround. r*e it Like & wrapper, and within 
bat by a reddish .violet one. Along the glw tube, below this, 
oaitire light with it* itm a reappear*; due probably to the dif- 
culty of insulating the wire where the tube eodi. If static 
jiehargea be passed, the appearance* at eachpvmt aru similar— 
. negative aigrette, a dark apace, fend a few thick aphelion! strata 
X each end of the faint spindle of light concave toward* the 
iwest point Tbit ii explained by the double nature of this 
IjBtbAfjre. If a static spark be viewed in the mirror revolving 
■ighty timet in the aectiod, it ii seen to consist of two, the 
jccotid darrower then the drat fend lea* luminous, about 3* 
i«bind it, that u., nearly gA v Lh of a second later: the two being 
opposite In direction, produce two reverse systems, which are 
merely sup«rpc»ted. 

Hiring premised m much, my trial of Mr. Grave's experiment 
an be easily described: Exciting the induction-machine by two 
GitrsV*. it give static sparks 0^00, and dynamic ™ W'tylT «t 
'he rate cf 7 in 2‘. With the egg m circuit, no spsrka pasted 
lit] the micrometer was it During the whole of the 

previous star- and brush-discharges, the Appe-wantc* in the egg 
■ere thoae which I have described as static, strata and aigrette* 
cl *sM end, even when the micrometer FU it 4 r . Tbc mo- 
nooot a spark passed {and, aa I hare already said, these cannot 
be nHStakcn), the strati ippesred in their noraal condition, 
■act^y mereaatftg in brightness and iwMlndo till the mierv- 
ca*t« was in contact % no rrtanipaJatKjii of it or the rim- 
t**pe erjnld I fet a spark witWi nrodueing them i nor, indeed, 
aaaid I nt any diwtifp through the wtium without grtUng 
s* k«st the *-‘:*t*e art. 

iH saw*fa*e e . . with three Arrow's, the atalia tpvk wm 
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OS and tbe other tf-ffifE ; but* u Ufore, I otraid get no At. 
?* ■vitkmi firsts. The& I afabittd the *p*rfca, which were 
!i]Jj ihowi&g them ipIcadiiUy, in the rtraivLng murar at the 
i**% ipced which I codd mabage, J130 in a iBiswid. There 
' have been ■ few multiple, hut ooJy u eteSMjt»rj*I; for in 
»t ereir uxilanw they were eertatiiJy fizzle with that 
ch would eauly abow of the tetrad, I ibbtfLlated 

the egg &ae Of Mr. (Haucrt- l magnificent TofriedIi«j tubei 
which, u well ti much precious mfbns^tioQ end powotuii. 
lqc« p 1 have to (bftftk that gratLanitt]. It ia l" diameter, 
aiT-ft between the pfetmam point*; wbeaevti a ipaj-k paancJ 
micrometer, it* peculiar tXMta. appeared in their rortnal 
ity f hut with the brush, they had. the peculiar character 
ch Mr, Qiuioi hu shown to belong to di'ch&rjtv!* m*rU by 
iction through the glut ^ and placing the tube uial oaa a 
erful Electro-magnet, it showed, u in hi* trials, the brush 
hargea to be double in opposite dirqetio&a, Or, aa he alls 
o, ** reeipraeating,'" 

Tacsc are not the only trials which I hire made i bat 1 ifivu- 
lj found that bo length of spark prevents the formation of 
tt, and I am obliged to conclude that Mr. drove's rule ia 
absolute. The difference between out remits depend* 
btlcM OU some unnoticed difierenw in Ibc oaoditlOoB uudet 
:h we operated. Among possible causes may be named! 
the nature of the Vacuum. He used air with phwphorua 
MW diffused Lb it; I hydrogen 5 l prefer that, at definite in 
ire, ai with equal air-pump* giving a rarefaction fourteen 
* greater and aa exhibiting tb«e strata better than any 
ium ffilh which. I am acquainted, e&crpE, mercurial vapour. 
The sort of dwttfldcs. Bdieving the strata to depend on a 
due mode of disruptive discharge, I tirini they will U 
]cd molt certainly when the electric power u concentrated 
a narrow area, ai in the guarded point* which I used. 
The direction of the current, When the upper electrode it 
tivr, they are Utter developed than when it is neirativo t in 

r , ^r ,re * 6* ^ «.’?d2 £ 

r point, afld the rest are lo« Ln Inm incus hue, the uumud- 
Ctjrrenta of (be heated medium probably canfuaLn* them* 
Still more ■ tb port amt ia the intensity of tba electricity s with 
weak power (which would give an wir-apart of if A 

T ; fiJ ™ 7 (hem, even in the G Basic* tube. On 

other hand, cacewre power fads also, but in * different way, 
{jmftg b«t eoncrehng them. \( t when my hi rewli are 
ij r jargwJ, lbe discharge of one, two, fee, be passed in me. 
OH, it 1 * mco that the bright atraU throw out cloudy ap- 
l “ n daft ujl^vala *a the 1 fj Lceli. t y tocreiMWj. io 
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•*t with cin« giving B' sparks, the lifter iff filled with Light, 
Jr. Guaiat found ti« «m; effect from inereafcLDir the number 
' billery cdEi; and I bdinve th*l h« gigantic AnifinCaji mwhw 
shows toy stratification. 

But eren were it universally true that i spark of suffkient. 
Bgth intcrpcriifid in the circuit presents the ippearsnofi of 
rata, still Mr, Grovel theory of their odgm would, remain 
abject to weighty objccticri®. We have do eipcrimejatii eri- 
euoe that the current which be supposes to succeed the extra 
jnent in the primary e«il* etwt* with any Kuiblt energy; 
nd f granting iti existence, it i* not w*y to «e how it an prt>- 
u« the effect® assigned bn it; for, apparently, it mart be »A- 
?q*mi t& the discharge of the seeondify eoilj and! therefore 
4HMt modify that m any way. A ayachroimua one, we know 
rOrn experiment, only weaken® the farce of another that il op* 
iOftite; and in the static discharge, where there ia the verf 
yatem which he requires,. a di«h*rp followed at a very axaafl 
aterval by » weaker opposite erne, there La certainly no special 
►ower of developing strati. 

A different new of their origin, and one which seems oarer 
hr truth, ia gives in the NLLffibe r of 1 Cosmos 1 for the 4th cf 
a at month, by Mi Mcrnen of Mareeallet. He think* they are 
aiiied by periodic*] variations of intensity in the cnrrenE, due to 
be resistance which it meets in traversing sn imperfect doe- 
luctcTj and that these cause lateral dischargee of the conducting 
nalenal; be therefore compare! them with the wings that pre¬ 
set from the stains made by exploding fine wire* ewer paper by 
ID electric battery. The notice L* *0 brief, that I supposed ha 
-ijcmi to represent these explosion-pic turns a* >v autognphie* 
Jes rtiatificaticma de la lumicre gleetrique ;** but the meaning of 
this phrase is made dear by another notice in the same journal 
(feb. 18) from M. Scjguin, who iltv teem* to have obtained the 
m cm mull. A a tnductkm spark sent along glass dusted with 
fine charcoal, leaves a tack whose mar kings he conddeza idco-* 
tical with the strata. Undoubtedly these variation* of intensity 
di> n.*t: they are shown by the fracture of h wire into minute 
pieces wbtn the discharge is not quite sufficient is fuse it, and 
rtiU more plsinly by sending the italic discharge of a powerful 
mdueiam machine through a fine Bled, wire tome feet Jong, 
Is str of ordinary density, and still more in rarefied *lf, the wire 
■ Isaiont*^ but at every mrh. or two it thtwi out a circle of 
In lb« esplodsd wire, Of tbe air ove* the glass, the 
litu thing bippm; hut the bruabea carry with them moat of 
tht Metallic vafrtiis vr tbe eharusl dml, leaving a iJrficwficy of 
ttam at ik iMsnusdtam points. On repeal^* M. Beguin'e 

■ f i» iii—ill. I ohiaiiked the •ppcsnsaa which he dwdxi: 
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On if* stratification of Electric L*$hl. 



ihry hive a it^ rrifraliliUK to the ciplouoit-picturea, and 
4l*« to the yellow tnrtlflpc already referred In is aurrcmiidmg 
iliiNrt uptrkt; but, a* it hcciri* to me, the : r iniJofy to the ilnli 
is far from complete, The trtHJversC Aiviaiia ns scarcely etet eo 
<- utj tffljf uroni, mfi have no regularity; the jagged fringes and 
Beirut nt |>i 1111 1-s which form the outline, are in strong contract 
With the NuiOuth and eampartlivcty definite boundary winch the 
light often ihottl; bat, /drove all, the markings extend through 
the whole track of the discharge, and there it noth inf: analogous, 
to the dark space or the bloc negative light. In fact the two 
seta of plucnunicua, aeein to belong tw different C-itcjPirie*: one 
is the transfer cl' matter htcndly from, the axis of discharge by 
a vehement repul nioit ; the ether i * a Ml Cress Loll, along a certain 
portion of that ii.tiiHj of tit*of discontinuity in thi- Light-producing 
Irtjwor of the current. That ptmrr, for aceftain further dixLanee, 
totally muss, to reappear without any inLcrimsgion, uhd with 
the dereloj UUeftt of rnvsof higln-r rcfrahi^ bility „ It i= Certainly 
pcssihle Ehafj ill nitied air, these: bu.cjIW auEngrapha might 
K4RimiC a similar character j blit nuU M tliia prove to be th l* 
com?, I til ink it will fje felt that some further step is nee**- 
aary to Complete the explanation, As it now stands, any one 
who compares a fine *el of strata with (for example) the superb 
drawings of exploded wire in Van Mamrn's DrScrij/fmt d’lfflj* 
trh-srmde machine Eltttriqvr, will mw!y admit them to be 
result* of the same action, that of mere repulsive Fore-e¬ 
ft has been fur *omc! tamo my own opinion that the Strata are 
mused by these periods of intensity, but in a different way from 
that just mentioned,—liy the aucccBaive son?* along the axis 
becoming charged up to the point of disruption. 1 feel, how¬ 
ever, lhat any rxposition of it mu*E be premature till more facta 
ire collected, and still more till we Liave n mathematical investi- 
gaijorti of a current's motion in an imperfect conductor. While 
tuch labourers** Holiday, Gusiiit, and Grove him>df are in the 
hi Id, we nu h*vr little doubt that the harvest will not he long 
uj. reaped; afld we may surety expect that punc powerful mind 
v.11 f'tt \*>np bring within the domain of nnalyaiB the hypothraii 
fwhich every day Crmfirm") flint elect rinty ia, ii Grove ft* 
prmv* il, " * mode of motion/' Sachin i»f«iit%atiuil ii, from 
\U oorrelatton to otLw molecular force*,, of ihc bigbeil impmt’ 
a r ter, and will c» Mainly reward most amply it* author. 
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$32 Prof, Ctlkii am n htdmatitm CoH c/ -grt/tf pomee 


nm* wm icii f ham tL i s, tk rtniUnt o/ ibt fi ibearTC forte tehM 
ht Ira 4 , ind the tmit would Crfcrk it 0*01* intr rturdiiala pmnl* 
fWry physical cOnaideratlun «ccxcd to mdjdimte that tir oruOL 
lii'ijhl he v i ry thick ; and the only real cafai^aod of nil LmoU 
mg thick urn fin pbyual principle*, rii. thin of Mf, Hwpkilt*, 
■htnjltl In- nwind. 

The fnrrni the surface at present exhibits may be Buppoard to 
Lav* iilittm from lhe Cft»ti*rtujn tnd f^panskm of the part* of 
this thick cruil since it fijrst begun to form, prmloeirjff inJWa 
in which ac-aa and netint have (ratio ml dfijp-tisi r lh*if vittn, 
Ft ltd dc\ntLijJif tiJ cun tin cn La, liMe-Landc, and m-.-inltiLLlti j and 
tkrtfiiK the yariitkurip of the nurfirc, under at* present aspect, 
wn. not At til rcguSa.ti.ii or prod need hy hydrwtitieml principle s. 

J. II. Furr, 


Cilnitti» Ffb. 2J, 


LII r A. brief Account of an ImfuetuiA foil of fxrteer m 
por ?Ifjfl fu H* IrnpfJt- Btfikt Hcv. >\ . 1 . ( U MW, />./>-, Fro- 
/rwcir qf* AWiirai f*hiiv&/pk$ in Maymtoth i ‘vU'<yr *„ 

T N the construction of imhirtuni rui!-., the principal object oil 
*ouife wfana to htw Ucn to make the coil in nob » way* 
that with a given length of eceeaidary wire tlic fotintt fc(tirti 
may be obtained. It appears to me that it would be better to 
jijahii induction coda so that, with a giu-it battery, aparkiof the 
gmtoft length may he produced- The longer the cod t-, the 
greater will be the r^iatanoo of the primary win* to the riintol 
uf the battery, iiul the greater tie number of cclli which will be 
nijaiml to tffcmjirtt thni ¥tKi*tauet and snturwte the no* with 
magneti mu. Hence it is a matter I great uci|X>rt4lioe to make 
coils in such a way that, whilst they arc short, they limy pro¬ 
duce very Jong sparks. 1 hare endAMvoaml to do this ; ami 
though the primary and Kcupdary coils of the induction COll 1 
have made ire very imperfect, 1 have succeeded tolerably well. 

The primary roil is made ol thick cupper wine about 144) fn i 
long: it ia 10 inthe* in length. The cum] uetii ig power of the 
copper wire wan- injured by being frequently coiled on electro 
liiagneta, or on cort-ri uf induction coils. 

The tecondary coil combats of three small coils: two of chrm 
•re Jj inch long, tSir third is only I] inch. Hence the entire 
Irf.gtl, of the *r«mdary coil in ft inc-lirs. It as only half the 
length of th. pninary Wul, and ii therefore mj| fifil^buJ Ttk 
arrondary mill i* tuaih: of iron wire, No. 'S L gauge; the thick- 
oca* of the wire i« about the |^ n lh of ail inch. The win: ii 
fjjfOftd u&ly pari tally with tut two thread, lictwceu each fwu ad- 

* CtMBNtuwKalvd trf llw Aathor, 













ta in itnpik* mg 

jwvm^ ipinl* ftf the thread iw n& <m the wire, thaw « wnStimi 
ronis few another ipinl of thread, tiid on ■ pml pait rf e±h; 
wire thmv u spare. enough to admit thru or f w £ 

wop*oi ttifl mode of cqrering the wire in ordw bo sere ti»*_ 
WifUl the aame iwr, I umo|«] cmr ■ackme for winding thread 
on wire ■> that by qu and the same operation, I covered tba 
wire with thread and WOta&d the wire »□, the cm], 1 fi»*f 
in many parts of the coil the bare or uncovered part of one wire 
« “ d intact with some part* of the adjoirun| wire*- Escb layer 
of ipireJfl ia brushed over with a hot sdutton of gutLa pereha 
duaofrcd in rosin odj, The solution m W thick, lint when okA 
it t*ktt the form of a paste. Each, layer 4 spiral § ia siuaistt-rj 
from those of the layer above fttid bdkiw it by paper saturated with 
thatolution of gutta pc re-ha, in the Jiiinnrr dtutnbcd ia the paper 
which I read at the Dublin Meeting of the British AwocMELon. 
ill lBb7, and which was published is the Fbilueopbical M* ***jim 
for the foikrei&g November. t have in one inrtuucc xm sparks 
pasaiug through the three thicknesses of paper, by which the 
spirals in one layer are Iti*u!latcd from those of tti«: one above 
it. lienee the insulation of each layer of spirals from ihoae abort 
and below it ia defective. 

In trying- the two porta or the coil which were first made, I 
observed, as often as sparks passed between the terminal* of the 
Cm I, a great number cm very minute sparks on the outside of one 
of the two pmtH. This made me suspect that these sparks were 
passing from some spirals to the adjoining ones. W hen I hod 
i'misljtitl the third part 4 the cull,. I abstained fr«H brushing 
over the outside; spirals with the solution of gutta perch*, in order 
to sec whether sparks would pass from one Spiral to Another, 
As soon u the battery was Connected with the primary coil by 
means of Calf mereun*! contact-breaker, sparks passed from the 
bain' parti of nfvend wiin< to the contiguous ones. When lay 
part was brushuil over with the gutta-percha aolntion,, the sjjsark* 
ceased (hero, but became more imnicrau in some other part. 

This eoilp though only 5- inches long, has, BOtwithatiElding 
all its defects, given sparks 4| inches in length with three cells 
of the Mayaooth battery, each 4 iiaebes square. 1 bare mt 
ittD an account of Any coil which with a& small a battery baa 

g ren sparks SO long in proportion to the length of the cvil- 
h account of the imperfect umuliEion of She secondary mil, I 
am afraid 14 UAt a tnore powerful battery. 

I intend to riv:k»* new primary coif at»ut$S inches Song-, 
■I (w ai ve mall secondary cuils, each about 2 inefen in length. 
from this Wil I rtpcct to gel, with a smn«ll battery, aparkaiO 
or SH mchas long. 

I have udt aevasal lalarcatiiug eijiemncula Hi tha various 
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854 Mr, JSh UtinJtt tm a Nrw Fufwi T'l^tffapk C'n6ie 

parti of the em\, which I hut Mat time at proem tn tk-aenbr 
Many more remain yet tu be made. When tfey i» W | 

vhiill pnpa« vn account of them for publication in the l J JaiS>^o— 
pnifil Magazine. 

My object al present », font, to *W that in» wire, though far 
inferior to cupper in rusting power, i* nut until for Hr.-oifo, 

*7 ««!■•; to dmVuoitfon to ih e 

making induction toil* to that with Ugih, re* the 

"tomdMTy Hr iff, but of the ruil, tbt taipcil *p*rki may he pm. 
ihiet il • jl^lJ thirdly, to sh- sv that a mere cWCTlnp of the second, 
nry wife frith thread of any Lind in not sufficient to iiiKulatr the 
Hpiml- of any layer ftotn lb* adjoining one* of the .-me layer.. 
Mljiftji]) t’otU'pr, April -I,, lN5!b 


L!H, On a JVVw form ft/ Trkyr,rpA CM iniembd to ttdmee iAe 
rffeett uf huftictm Atiiwn. E&ctnatm, 

P/ymmth*. 

TN my laal paper 1 described the nature of the bditetifc action 
A which takes place (luring the truismbuion of cleetriml cur- 
rt-nl# through maulatcil submarine condui. tin*, and puirmd out 
the virioiiM disturbing iuiicwiiros which it oceiaiun*. It ls mw 
pretty well nduiiilrd by ttiEcgrapii rugmeenv that, uult-M these 
mi(wditucuts tu the few and mj.nl tnmsniis*fou of itgn*k nn 
Ik cither entirely ft muted or cLWjudcribl) lessened, the comittcr- 
cl;iJ value of very long lines will be somewhat ill (he inverse ratio 
of their lengths, As, however, the unchanival engineer hits 
oiLjeuliK llii-difficulty of laying telegraph caWi:*, it turn rema-ira* 
fijr I lie rletlncmt tu nvL-iccitue the hciculiiiG difficulties w bkh 
h-Mt hi* jmthj and to reudur ln» line: uf ciaummiic^ltoa tho¬ 
roughly efficient nl'lir it is hi id, 

Of lui« much at tent ion hits been directed to the subject, Slid 
*«nt very abh: colli iiiuu knit .to ill fium practical fleet ridaim have 
contributed (o throw inucli liglit u|hhl it. Fis -mi the wry timl 
moment when the viatic charge of the gutta-piTcha Cuatwg was 
brought under my nuliri'j 1 b it that it would mie day act a* a 
foni.jdiihh barrier fo the ittensnm of submarine lines; und 1 
m» at tbit tune twdiaiirr uf remedy, csccpl in (he employ i a iCWt 
id larger esiulurlun him! thicker insulating awLiJig*. Within 
the l»*i yea# ur two, dim have bees jiropeaed tu reduce tha 
mm'M i.t uf iiiduttion, Main of mIjh !i appear In la- founded upon 
an iliTWt apprchciiakifi of the ihttrnl jiliiriwBlll to wticli 
tmh amugitncfiili would gne rise. For iiutiMtj it ha* tma 

* JU«4 a* fit hhjiUIi Jjikiuutiua, AUm U .1, I- VI, t'uaiDunwalcd 

kff Um jtriW. 
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hYL On on Imdudum Coil of great powar t and cm. i&t 0/ 

amnecitny Plata with the ends of the Secm.h^ C-vit.. Hy (ha 
Ktv. N r J. Callin', D.D.j Professor of N«iWtU Pkiktopky mi 
Si. Patrick*i Coikge, MaynaoiA** 


A BOUT three ye#™ and a half ago I made an induction coil 
of considerable power. The secondary eot3 3 which «u made 
at Nq, 34 iron wire, caaiiaEed oftirec parts, two ef which wen 
“*h about 3i inche-a, and the third 3 ineh« bog. The entire 
length of the secondary noil wu about & inches, and! the length of 
the secondary wire about 160,000 feet. The mode of umudfetLca. 
IS nearly the note U that of the cod described in the Pfailos*- 
phial Miguine for Mujf 1859, except that thin ihnt gutta 
pereha is used for itliulAtiug the ipirala of one layer from those 
□f the adjoining layers, With three cells of the Maynooth, 
battery, in each of which the sine piste wu 4 inches square, the 
coil gave iptrli about 10 inches long between two pointed wines, 
one connected with »ch end of the coil- With fire cells of the 
same t ite, the sparks were only 1 Of inches , but were much louder 
than the sparks produced by three edk Within the Last four 
months 1 nude a new primary coil nearly 3 feet long' with a none 
about H feet 6 inches in length, and improved the ins ulatjcn 
between the secondary coil and the primary, and also the lUiii* 
1st .1 Aft of the three parts of the secondary frotn each Other, 

Kjnee these changes were made, this coil [the negative end 
being connected with a plate containing ■ square foot of but* 
face, and the positive end with a pointed wire) 14s re sparkt 7 j 
nxhw bag with a single 4inch cell of the MsyuOOth battery- 
With two 4-ioch cells the sparks were 12| inches, and! with, 
tlw sella *A tk« isms UK they were 16 inches in length. 

* r>/mnjiGS!ital bv Um Asthnr. 

PM r Mag. S. 4 VoL 25. No. 170. /sw Ittfc 2 ? 
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4H Phi/. Cillso m Imdmetiti* CW vf grmi pm*r 

Wbfn (be tpa rka wen uke n bet w**n two p^i n *-.rr* tbn 
wrre iwly fi inchre with eoc^ *jlJ: * little bCrt ]gl 

with three 4- 1 curb r** 1Ja. Hence, when the qeai,ti*e eh.J, ^np - 
nci'ted with a pfste i foot Kgnibre, "he apaskt «n If jxieb bftrt 
with one tell ts4 If inch lonK^r with three ceil* than when *^h 
cud of the cod La cemoected with ■ pouted wm. 

When the nrgstire end ni connected with a arrdtuf bmm 
plate 4 iiwbre in disfcncter, and! the positive with a pointed w-r^ 
the a park a with one cell were 6$ inch**. Wfd With three **0* they 
wen la| infhe* r Therefore when the negum end i eo«B*eitcd 
with i plate & foot square, (he wparki are If inch kc^nr “k m 
when it is connected with 4 4-inch circular plate. 

Since 1 diaenvend the greal mcreuc pfodmed in the length 
of the ipsrk by connecting a large plate of any metaJ with the 
negative end of the coil, I made a aerial of experiments in enter 
|u iLftccrtain the beat me of (he plate N add the - ifeel* of con meet¬ 
ing plate i in ftrioua way* with the end a of the wit. Some of 
the result* of three cxpefiededta appear to he anomalous, and not 
in BLCtordaoce Wftii the earn manly received theory regarding the 
distribution of electricity over the end*** of bodies,, nor with 
the Idle for determining the height to which a Lightning coo- 
du.GS.er should project above the roof of a bull din g to which it i* 
attached. 

Pint, with regard to the sue df the p^adt necessary to produce 
the longest ipsrk, I have found that a drcuJai metallic plate 7 
inches LQ diameter ia sufficiently Large when the spark does net 
exceed 10 inch re, and that a piece of wood & inches square pro- 
dun the same effect as the 7-inch plate. 1 commonly use a 
circular plate of im about Ui j inches in diameter. With this 
piste the coil give* a spirit an eighth of an inch longer tbso with 
a piste containing four square feet of surface- lu order to get 
the longest spark from a coilj. the outer end of the secondary 
coil should be positive, and the inner end utgitin j the plate 
should be connected with the negative end, and the pointed wire 
with the positive end., and the central part of the plate should 
flee the point of the wire. When the plate facta the point, tod 
it* nrctimference i» opposite the poml, the sparks ■« i Little 
shorter '.han when (he point ia eppoute the middle nf the 
plate, , 

Secondly, with regard to (he effect* of piste* connected with 
the ends of (he cod, 1 have found that (he effect* of a plate in 
eoOMZmn with the negative end differ very much snd in **non* 
ways from thews that are prudia«d by a plate connerled with the 

pcatiTi and. 

Id moat of rny apenrotnis no thi* mbjed the gresArel length 
of spark ikt e>lf was capable of givUJg with the three Cells effl- 
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Ftof. Ciibm M m IfiAtcHon Cm/ of f paver. 4l A 

ployed; varied from 1A§ to 16 andiee. When 1 i Witekef 
«*»7 I mention th.fr leogtb of the iptri Tt* pbu# m abort 
13| inches and the point *u appcaii* to the r^mriku afxhtt pLats,, 
when the eontrttey u axproaBed. 

Fint, when a punned' mrt in con w* ted with the p>iaitiTe aid 
of the ml, * plate connected with Lh* negatnw wad boftheBii Uw 

r k cou*idtnably ; bat when the pointed ante u «nM«r-e4 with 
negative and, « pitta connected with the {petition UiiuitiD ■ 
tbti ipark id a greater proportion, tiparka wnith *fcro 15 inchm 
l«tt^ in the hnt amnipemeitt were rtdueed to ken than ] l hebet 
bj the HeoQdj they did ml p«H it all het*ML the putt it* pal* 
uid negative doldI until the plate pm brought within 6# icehe* 
£roto the point 

®WWJ, ipirki from i positive point to a Begat]vu plate new 
Prat to the Circumference of the plate, tad aCartnly vra aLTuds, 
the plate at a greater dirts nee from the eentfr than 8 iodbuw 
But aparfca between k negative point tnd poartiw plate ajwmy* 
PCErt to the rircumfcretice until the plate w*a brought within 
or 9 inches from the point: even when I used i rectangular 
pLftte 20 inches broad add inches tong, the apvkt went to the 
etign of the plate. 

Third I the *p*rk» from 0 positive point to a negative plate 
never moved in a Straight lincj even when the point vu lew than 
*n inch from the plate. But when a negative point ia brougQt 
wilbm ^«3 incbn, or evsn |«i than an inch from a positive 
plate, the iparlu paaa in a *tr*J^h t line batwasn the paint and 
the neatest part of the pllte. 

fourthly, the iperka from a positive point to a u^tin plate 
grow weaker and it** loud ia the point ia made to approach the 
plate. But when a negative point ii brought within two or throe 
kficbet from ■ poaitivn plate, lb sparks become aa loud u if the 
plate W*rt charged, or aa If they were produced by a icnall Ley- 
dim jar whose opposite costings we» CQqneeUfd with the ends of 
the coil. With a plate containing four square feet of surface, the 
sparks were lender than with the 12-tnch plate, A hollow ball 
connected with the positive end of the eoil also pres very kmd 
■parka. Hme a plate or hall connected with the positive caul 
bfccoaiei charged, but a plate connected with the negative end 
4o« not- 

Fifthly, when a pointed wire nearly | of an inch thick pro- 
jfr/ ted 61 inches from the middle of the l2£*ioeh cwwlar plate 
mnecitd with the negative end of the coil, and nearly at right 
angle* to tba plate, and soother plat* of the mmt >ue m omi- 
beetedl with the positive end, the spark* |iwki 1 not bat wren tin’ 
pat and no ’dive plate, hot. from the circum/erence of vttn 14 
th* emu'.uCareoee uf tht othsv, slUvwh the dtiuuct of tba point 

IF* 
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410 Pro#- Ciilu fint M jWwrfwJi On/ 0 / 

from Eh* plate wu. Jcm than 4 jrutke*, lad toe d-tu^ee b-Kw-*sj 
the CLreanJereoa: of one plate Bad tkst of ibE o(h*F *u 10 inern*' 
Bui w ben a pointed *irt p rojec ted ddh ikits Lt-w-fo^ r.lsi <?f m 
tod) fram the middle of a pitsic oonnerted with line poftu«c ^ 
of the coil. Add the other plate «u woaectod wub [i» i^gvtiv? 
«d, ti* tpirki pasted frcma the pomt » Uk nega^fc pkte ; wad 
0*wr from the cirtumferencc of oo< to that of tLe otbcr. 

Sinhij, when t pwnted wire projected from the Beg**!** plate 
ht about daJf wn mcb from ita eireo mfrnruc*.. *j*d 3} jjarha 
ffom the plate, the Spark* paiaed erto then fie iet* frec-jentlx 
between the pcwa C and the opposite ci-rr-'j inference of nhe :. oairive 
plate than bttwetD the m rc u inference of oat an d iku! A the olier 
plate. Hut uo luchi effect will take place when the piQtd ware 
project* from the positive plate. 

Whew 4 pointed wire projected 3| inch** from the middle of 
a wet title about 9 todies square, of 2| mchr* from the mm die 
of a wet piece of wood of the unit hk, ego netted with the oegi- 
lice end of the coil, and. the !2^inch plate wu conneeted wub. 
the positive cod, the iparka passed between the eircyffifertncK of 
the plate and the edge* of the date &r woodj rather than between, 
the point mod plate, When the date or wood it d/y, the spark a 
puied from the pointed wire to the positive plate! When the 
wood or kkte is merely damp but not very wet, the spark* from 
tbe wire frequently run to the etlgr of the slate or wood and then 
ptt* to the plate- If the wire project from the wood or *l*te 
near the edge*, the iparka will pan between the ppiqt sod posi¬ 
tive plate, unless when the pointed wire project* to a small dia- 
tance from the wood or date, 

A ball 8 inches in diameter connected with, tbe positive cod 
ahor.cns the 'ii irk at modi u a IS-loch plate. 

When a pointed wire ii opposite th* edge of a plate connected 
with the negative end, the spark u longer than between two 
pointy but shorter than between a poaimtfe point and the middle 
of a negative plate. 

Whien two plates are connected with the end* of the coil and 
face each other, the spark i* reduced from 15 inches to about 11 
iruihet When their edge* are opposite to each other, tbe spark 

la alio shortened. 

I bare repeated most of tbe above-mentioned erperiment* with 
a weak battery which gave iparka 7 nr ft inehe* long, and obtained 
the tana mull*. When the spark* art a bon 18 inch «*, the plat* 
cfjuriwttd with the tad plate should oot be more 7 indhea 
» ww*tw* When I connected the 12 j-meh. plate, or a ft-mtb 
hollow ball, wiLhtb* positive end (the longest spark being about 
^ iftdt'th no spark puanj between Lbs plate or ball and a 
negative pout UOUl the point was brought within about 3 


(C) Jeff Behary 2019 


20 









Bp- J. R. Miyn qh Getaiiai 

i a<hri from the elite, nr until the sparks resembled the di*. 
“"** of b imall Irtyden jar. The ipirki never passed between 
the poi nt .nd eircumfcrem* of the plate. It wu otherwbe * ben 
I Med 1 r-mch plate, Hebe* the mb of the plate «fl»wttd 
With the positive end of the ©Gil must depend na the newer of 
the cm I employed. The pointed wire used id nil the e*per> 
mentP wu nearly J of *a inch tfaidr ^ 

I here not u vet hid time to give a fair trial! to the coil with 
* battery of fpt A ter power than that of three 4-indl cell*. With 
«|e eel] m which the line plate wn* 4 inches by &, I nt K*rk* 
8 * ,nc ““ *b?n the plate connected with the negative end 
wie toij t inches tn diameter. Had T known it the time that 
With a 1^-meh plate the spark it inch longer thin with* 
4-ineb one the sparks with the tingle cell woold have 

. D s i 'p™ lnn £* I intend to try the coil Ms *<»& as cobtc- 
meat with a battery of twelve 6 inch wile, and ■« «tb 4 Mca 
by 9. 

St. Fitrirk's CoSkfre, MayuMrtl], 

May IJl, IW63, ' 






LVIL On Cckttial Dytuma. Jiy Dr. 3. R, 

[Concluded from p P 4M] 

IX. Tkt Hrat of tk* ItittriOr of the EartK 

TlTlTliOLi r doubt there wu once a time when our globe 
T T had not Maumed its prant magnitude. According to 
this, by aid of thii simple asaunfiption, the origin of out planet 
“*2 ** reJyce d *p the anion of once separated mwaw. 

To the mechanical combioatbns of max *’9 of the aeeand order, 
with masses of the second and third order, ftc., the same law a 
« tboae edanciatcd for the aun apply. The edition of anch 
.Titaaet muat always generate an amount uf heat proportional 
t* the HjiiBrei of their velocities, or to their mechanical effect. 

Although we ire not in a position to affirm anything Certain 
respecting the primordial conditions under which the con¬ 
stituent part* of the earth existed, it it ueverthelefli of the 
irtt* l**t interest to estimate the quantities of beat generated by 
the and combination of these part* by * standard 

baaed 00 the simplest 1 ■sumptions. 

Atwdmrljr we shall consider for the present the earth to 
ha*e b(Wmed by the union of two parts, which obtained 
l l* lf relative motions by their mutual attraction only. Let the 
* ^ “"f** ** tJst present earth, 1 cpresard in kilogramme*, 
" Tr * W th e mmmm of the two portions T— a- nml .r Tin- 
vf ‘ r*m two 'juantilKa Bay he imagined to usumr various 
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IEEE MILESTONE IN ELECTRICAL ENGINEERING 

AND COMPUTING 

CAL LAN'S PIONEERING CONTRIBUTIONS TO 
ELECTRICAL SCIENCE AND TECHNOLOGY 

1836 

■ _ ■ , 41 ;; . 'V . 1 . t " ,. -.v « ■; "• -v■ 

Jte?erend Nicholas Caltan (I7*i9 - U64), professor of Natural Philosophy 
at Saint Patrick h s College, WaynDoth, contributed significantly to the 
understanding of electrical induction and the development of the 
induction cc.il, He did this through a series of experiments that made 
Ihe inductive transient phenomena visibly clear. The apparatus used in 
these experiments was replicated in other laboratories^ 

September 2-DOfr 
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07J CAL LAV MEDIUM SIZED INDUCTION COJL - eIB37 
Ufl»igned - mack- by Nichtilu CaRm 

JV primary a>H ofluayy apprr mre , i v „l att d wM c,m, m tkr'a.t, a „™„j a 
humSt tfat'Kilkd iron mrcs The pndxjiy ,s Undated from the secondary tn un 
f - " r n W " The secondary coil j, cf tight ima hw rnnliM * ilh milled nM*r 
i(*hf fves-nax the cast is fated I nth a McGauley type mterrujtm-: a w rltcui iron /Kir 
w fffwfc/ jJl- Jfa AfiNam. and Jkjj a smalt irm c\>findwr attached so the \tpftcr end 
“*«* ^ contact Wish the core of tf\c electromagnet. A tamed bran 

puL’t Haiti* a screw, »i*frcA makes of hratks contact wsh the bur The cml tx xixo 
fused wtth a R(ihmkorff-type cammutaior W6f, consisting of a mounted ebonite 
cylinder which cm he fumed by an ebonite handle the cylinder is fitted h-uft two 
Arij.v.j phifes. which make itilcrimmig contact with firms springs There are rvif.. 
pillars. which hoist poutf electrodes with gicf.s,\ handies. 

('dtism described hi* tmvty-made coif, with a secondary of inwi wire of 21.00$ 
ftv/ 1 futer increased Its feet), which he demo/tslruivd lo the ihibtut Mecttnig. of 

the British Association for the Advmcemcra of Science in IS J7, 

A/tcc . mUiam McGaulw {ct3Q6-}$$?}. who mu Professor of \dturai 
Philosophy to the Board of Education in Ireland from I §36- 1856. «. js an 
independent inventor " of the "unlamatic hammer cantuci btmk%r“ *htch he 
described in /$37 i/cmedu mercury'contact-cup, bw this Wdf ii-win 
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Cli IiJ" M L'Cflum 5 i£Od Coil 1 0 h ? 


Coifon'* mp^Jum sizpd coil ho* a primaly ol 
cejpper wim, lft»ultit*d with cotton 
ihrwtf. oiKf i» wound oo o bundle of grm«olad 
Jron wire*. m# primary Is insulated Irom lh& 
secondary by an tbonits cylinder. The 
seconcrory coll a of light iron wire insulated with 
meJted jubfa^i and bees-wax, Gallon replaced 
hfs repeater' with a McGauley type Inteiruptor 
or frembtef, The oiffput of the secondary coll Is 
competed to two point eie clrode s, wHti glass 
flondies. mounted on two pillars, 
targe sparks Jumped between the two 
eteefrodes, VoJfages generated by this 
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I can buy a high- 
frequency coi I for 

from &25 to S75, 

why should I pay 


more? 


Yes, so you can buy a steam engine for a dollar and up, 
but you would hardly expect to operate a power plant 
from one of the dollar variety. We have been all 
through this question of a cheap coil and have bought 
several in the open market for test and examination in 
our laboratory. A bright man says: “The more I see 
of some people, the better I like my dog.” Our position is something like 
that. The more we see of the alleged small high-frequency coils the more 
we appreciate the superiority of our own product, and, while we are in busi¬ 
ness for the purpose of making a dollar, we believe that we can do this best 
by properly serving our customers, and we have not yet come to the place 
where we feel justified in offering an apparatus at a cheap price which we 
know will prove to be inadequate. A cheap coil is necessarily minus several 
important currents and parts. The current it does have is not powerful 
enough for satisfactory X-Ray. 


After I buy a coil 
can I make satis¬ 
factory radio¬ 
graphs? 


If you will give half the care and study to the matter 
that you would give to learning to operate an automo¬ 
bile-yes. Your COIL can do the work, and it is up 
to you to devote a little application and study to the 
subject of radiography if you expect to do first-class 
work. We make a standing offer to take any E Coil 
we ever made and with it produce a radiograph of any part of the body of an 
average adult in periods varying from two seconds for a wrist up to forty- 
five seconds for a hip. 

Can I successfully Probably not. Out of the hundreds of men in the 
diagnose renal larger cities who are equipped with X-Ray coils it would 
, , , not be a difficult matter to commit to memory the names 

I•«! If'ti I tic ’ 

of those who can do the more difficult and delicate work. 
This class of work is almost entirely a question of technique and experience. 
The matter of apparatus is a secondary consideration. Just as there are a 
few surgeons who are competent to undertake the more delicate and compli¬ 
cated operations, so it is with certain radiographic operations. Some of our 
customers have produced plates showing calculi, and you can do the same if 
you are willing to devote the necessary time and study to the acquirement of 
the necessary skill in technique. The possibilities for work with a Campbell 
Coil are far ahead of the requirements of the average purchaser, or of any 
work which he would be at all likely called upon to do. 
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OUTFIT NUMBER SIX 

(See Pise Two) 

Will Give X-Ray—High Frequency—Cautery—D’Arsonval 
Sinusoidal—Thermo Faradic—Diagnostic Light 



CAMPBELL MODEL “E” PORTABLE COIL WITH CABINET, ETC. 
Furnished with Outfit Number Six (see also page 2) 


Model "E” Coil complete same as shown on page 8 *• 9*' . $180.00 

Cabinet. 30.00 

Heavy Anode X-Ray Tube. 18.00 

Floor Tube Stand. 10.00 

Fluoroscope with P. B. C. Screen, 5x7. 12.00 

Set of six Vacuum Electrodes with handle. 4.00 


Outfit complete boxed ready for shipment (250 lbs.) $254.00 

Our Number Six outfit is a most complete and beautiful piece of office 
equipment and in a few minutes it can by removal of coil from cabinet be 
converted into the most compact and efficient portable coil on the market. 
Here is the ideal equipment. No physician’s office is complete without it. 


OUTFIT NUMBER FIVE 

Same as Outfit Number Six except that cabinet is not included. 

Outfit complete boxed ready for shipment (120 lbs.) . . $224.00 

Complete instructions furnished with each outfit for setting up and 
operating. 
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Campbell X-Ray and 
High - Frequency 
Apparatus 

IS STANDARD OF 
THE WORLD 


IT HAS NO PEER 



Manufactured by 

Campbell Electric Company , Inc. 

LYNN. MASSACHUSETTS. U.S.A. 


Catalog No. JI Copyrighted. 1911, by Campbell Electric Co. October I, 1911 
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MODEL “E” COIL 

This coil is designed to operate from alternating circuits and is wound 
to accommodate the ordinary combinations of volts and cycles in com¬ 
mercial use. 

The various currents which may be obtained are indicated in the cut 
on opposite page. 

It may be operated from an ordinary electric lamp socket without 
special wiring, and is therefore available at the bedside of the patient as 
well as in the office of the doctor. 

While it is compact and of moderate size it may be made into a more 
imposing piece of office furniture by being placed in the cabinet especially 
constructed for this purpose and illustrated under our special outfits. 

We manufacture every part of the coil in our own factory, and every 
step is constantly under the supervision of an expert electrician. By 
means of improved machinery and methods of construction extreme ac¬ 
curacy and uniformity are obtained, and every part of the apparatus, 
from the hinges up, is"so standardized and so accurately assembled that 
any portion of the coil is interchangeable with the same part of any other. 

To meet the varying needs of the practitioner or the specialist we 
have arranged certain combinations into outfits, which we list on page 10. 

The finish of our stock coil is golden oak but we can furnish any desired 
finish to match balance of office furniture at a slight additional charge. 

To suit a limited demand we carry in stock cabinets and coils in solid 
mahogany which we can supply at an extra cost of S3 for coil case and $5 
for cabinet. 
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“ OSTEO-MYEUTIS ” UPPER THIRD OF ULNA. MADE WITH 
“Campbell” Model “E” Coil 
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A SHORT CATECHISM FOR 
THE DOCTOR 


What do I need If y° u read many medical journals you cannot fail to 
of a coil? notice the increasing space which is being given to 

treatment of diseases by the more modern forms of 
electricity — High Frequency Currents; also the reports concerning treat¬ 
ment and diagnosis by means of the X-Ray. If these methods are half that 
the writers claim for them you certainly have a number of patients who are 
entitled to the best. Shall they have it? If so, will you send them to one 
of the ever increasing number of specialists, or will you treat them yourself? 


It is your duty to use reasonable skill in diagnosis and 
treatment of all injuries, and at the present day 
reasonable skill in diagnosis cannot be claimed unless 
advantage is taken of the opportunity to examine by 
means of the X-RAY. More suits for malpractice are 
based upon alleged improper diagnosis or care of fracture 
cases than from any other cause. An X-Ray plate 
made at the time of injury may save you several thousand dollars, or if made 
by some one else several months after the case has left your hands, without 
such diagnosis on your part, may be the basis of a well grounded suit. 


What is my legal 
responsibility in 
cases of fracture 
or possible frac¬ 
ture ? 


A Coil is an ex¬ 
pensive article. 
Can I make it pay 


me 


? 


If you had a piece of real estate that was paying you 
ten per cent, clear, you would consider this a good in¬ 
vestment. If you can, by means of the coil, earn only 
one dollar a week that you would not otherwise get, 
you are making a profit of over twenty per cent, on 
the cost of our Number Six Outfit, and there is practi¬ 
cally no maintenance expense. The majority of Campbell Coil owners aver¬ 
age $20 a week income from their coils, or over 400 per cent, per annum on 
their investment, and many of them average $50 per week, or over 1000 per 
cent, per annum on the investment. What better investment could you 
find than this? You are your own president, treasurer and board of direct¬ 
ors in such an enterprise, and have all to do with the making and distribu¬ 
tion of the dividends. 


Yes, but can I use 
it successfully after 
I have bought it ? 


Any man who can read and write and who is capable of 
turning on and off two switches can learn to operate 
a Campbell Coil and apply the various currents which 
it provides. 
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1. High Frequency Currents, to be applied with 
various vacuum electrodes, ranging from a soft and 
full discharge, which can be painlessly applied to the 
most sensitive parts of the body or in its cavities, up to 
a large volume of current at a lower frequency, capable 
of producing local stimulation up to the point of rube- 
faction, or even vessication. 

2. A D'Arsonval Current, which is a true current of this type and 
which at the maximum output will run from 700 to 800 milliamperes, or 
even higher. 

3. A Thermo Faradic Current, which is a true D’Arsonval current 
of a milder form, running from 200 to 400 m. a., and which, by actual test 
with a hot-wire meter registers as much as the D’Arsonval of larger appar¬ 
atus, sold at a higher price than one of our complete outfits. 

4. A Sinusoidal Current with a wide range of volume, and far in 
advance of similar currents produced by wall plate transformers. 

5. An X-Ray Current sufficient for all needs, whether for therapeutic 
or diagnostic work, including radiographs of any part of the body. 

6. A Diagnostic Lamp Current better and more reliable than that 
furnished by special outfits for this purpose, and which entirely does away 
with variation and annoyance incident to apparatus operated by batteries. 

7. A Cautery Current of sufficient volume to operate any cautery 
instrument, and subject to control, so that it may be varied to produce dull 
red heat in a fine instrument or white heat in a heavy one. 

8. An Eye Magnet Current capable of exciting a small eye-magnet 
to a lifting capacity of several ounces. 


\\ hat can I get 
from the Camp¬ 
bell in the way 
of currents? 


What is the guar¬ 
antee given with 
your Coil ? 


The Campbell Coil is guaranteed against mechanical 
defect for a period of two years. Any disability arising 
from legitimate use will be repaired free of expense 
within that period, provided the coil or defective part 
is returned to our factory prepaid. 


What are your The prices are net as contained in this catalog, 
prices and terms 7 w >th a discount of 5 per cent, for cash. Prices include 
crating, F. O. B. Lynn or our nearest supply station. 


Can I buy on easy Yes. If you are an established physician in good 

terms, and at w hat standin g we wil1 loan you the greater part of the 

amount necessary to buy any of our outfits, and you 
rate ‘ can pay us back in monthly payments. This gives 

you an opportunity to make your coil earn more than enough in the way 
of extra work to pay for itself. A number of doctors are buying in this way, 
as it saves them the necessity of paying out any large amount at one time. 
If you are interested in this plan we shall be glad to give you full particulars. 
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Boston Medical Library 
in the Francis A.Countway 
Library of Medicine -Boston 
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O show ihe wide field in which both the X-Ray and High 
Frequency currents have been employed with success, see our 
booklet entitled “ Practical Electro-Therapeutics ” which 
has been compiled from actual reports of cases. This book¬ 
let lists diseases alphabetically, with suggestions for proper methods of 

current application. Also explains how 
to secure best results in Radiography. 
Free on request. 



MODERN OFFICE EQUIPMENT 

OUTFIT NUMBER SIX 

See Page 10 

2 


(C) Jeff Behary 2019 


15 










\ 



INTRODUCTORY 


High - Frequency 
Currents adopted 
as a standard meth¬ 
od of treatment, 
and gives results 
where drugs fail. 


Medical literature of the present day is so full of 
mention concerning the use of high-frequency currents 
in the treatment of disease that it is superfluous to use 
space in attempting to set forth thetr value. That 
they are being used more and more, even by the gen¬ 
eral practitioner, almost any medical publication will 
certify, and there is an extensive and well defined field 
in which it is proving of estimable value. 


X- Ray d iagnosis 
has revolutionized 
management of 
fracture cases. 


Diagnosis by the X-Ray has revolutionized the man¬ 
agement of fracture cases and has rendered possible 
a prompt and accurate recognition of abnormal con¬ 
ditions of the bony structure, and its use in the diagno¬ 
sis of certain diseases is becoming more and more 
general. As technique improves, this field of work is 
becoming still more extensive. 


The early and general use of the static machine has 

f radually given place to the more reliable and power- 
ul coil, and among coils there has been a growing 
tendency to select those of the high-frequency type. 
With this type of coil the various therapeutic currents 
may be produced direct without the aid of cumbersome 
accessory apparatus, and recent improvements in construction have made 
it available for every class of radiographic work. 


High - Frequency 
Coil the most 
practical type of 
apparatus 


Camphcll coil best From the beginning of its manufacture special atten- 

.,„j . __i t tion has been given to the development of the Campbell 

S L ,le U t0 * ? eC ° S ° Coil as an X-Ray apparatus, and while at the same 
the physician. time the variety and quality of the high-frequency 

currents has been steadily increased, its capabilities as a producer of X-Rays 
have also been developed to the point where it will make the best of radio¬ 
graphs of any part of the human body, and with a minimum outlay cf pre¬ 
paratory work. To the physician who is particularly interested in this class 
of work we shall be glad to send full particulars, together with samples of 
work done in the ordinary routine of general practice. 


Campbell Electric 
Company interest 
does NOT cease 
with tbe sale. 


The large number of Campbell outfits (about 2,500 at 
this writing) now in use not only makes it advisable, 
but also makes it possible, for the Campbell Electric 
Company to maintain a department for collection and 
exchange of valuable information relative to securing 
best results with electric apparatus. This department 
is in charge of a practical physician who has made electro therapy and 
radiography a specialty for the past ten years. The service is freely at the 
disposal of our customers and has demonstrated itself to be of value to the 
customer equal to the apparatus itself—but costs him nothing. 

In concluding we wish to assure you that should you purchase a Campbell 
outfit we will endeavor that you never have cause to regret your purchase. 

CAMPBELL ELECTRIC CO., Inc. 
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The lower part of Carres dielectric machine, as seen in the cut, is a 
plate of glass supported on vulcanite pillars; in fact,,is an ordinary 
plate-glass machine with only one set of rubbers, which are uninsulated; 
it is turned by the on! in ary handle; above this and on supports, over¬ 
lap pi jig the glass dine in it* upper half 1 ! is a larger disc of ebonite! which 
is made to revolve at the same time as the glass disc, hut necessarily at 
much greater speed; both plates are surmounted by a large brass 



FTQ. S-TnH ■£’ A it itf. DlELEfTJlIp 


cylinder—the prime conductorwhich projects a brass rod having 
u number of points for collecting the electricity from the ebonite plates. 
We thus sec an illustration of the electrophone a quantity of electricity 
being supplied by the glass pfotfl, but which la positive electricity of the 
K:tme sign appearing on the side of tine elvonitn plate next the points; the 
upper set of points, flaking up the positive electricity; the lower set, 
E, being connected to the earth by means of the chain, 

This machine 5a made in three eisscs, all of winch produce a fair 
quantity of electricity. The second size is the one generally used by 
electro-therapeutists, the diameter of the ebonite plate being twenty-one 
inches, that of the glass fifteen ioiches. This machine, under favorable 
conditions, gives a spark of about ten inches. It iu very reliable in 
most atmospheric conditions 
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Carre’s Dielectric Machine ; consists of two plates of vulcanite, 
which revolve in opposite directions and overlap each other. The 
lower plate is excited by a pair of rubbers; a prime conductor 
is supported by insulating pillars; to this arc attached a comb 
and a sector plate of vulcanite; to one of the pillars an opposite 
comb is lived, bearing a discharging-rod and hall; a pulley with 
crunk is attached to the shaft of the lower plate, and a small 
pulley to the upper, with a cross-belt. The power of the ma¬ 
chine is •rreater than the frictional, hut is much inferior to the 
Holtz. Moisture in the atmosphere affects it about equally with 
the frictional, and less than the Holtz Machine. 

846. Dielectric Machine; vulcanite plates eight and thirteen inches 

diameter; mahogany base. 

847. Dielectric Mnchine; plates of thirteen and eighteen inches diam¬ 

eter; mahogany base,. 

848. Dielectric Machine; plates of sivtccn and twenty inches in 

diameter,. 

Brass chain and amalgam arc sent with each machine. 
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Directions to Operate tlie Cedergren Giant 
Portable Galvanic and Faradie battery. 


using; any one of these 
all switches on OFF. 


currents pine 


m 


l a-.y dry tt 

the part' 


irt>1 iftt ’,*•* on top ot the Battery pi ••< 1 
'mwM binding post*, buttons, or nu t <1 

»tv»r% circuit tint Battery and 
In.. battery wilt yiv.- .1 <».ily*Qi- C-mrei 
Current <*t • Smuv*lil Cuffed' ind * an t 

Current Whr 


(JAI.VAMO CURRENT 

P fcLACK short switch at the extreme 
right hand on OFF. Place short 
vAv.uh in center of plate near patients 
', lim »j„.r r „sts on OFF. Place long or 
switch on button G at the lower 
or , U T of plate. Throw pole 
, , .ntacts above or below. 

,- contacts are pressed togeth w 

,, they press tight against 

p„l, changer lever. Attach electrodes to 
patients binding posts on front edge of 
JMNn plate with cords. Pot small meter switch 
L, below and to the left of mdl.anrpere- 
meter on ON. Remove ping from mill - 
amperemeter to give treatment to sens.- 
live parts and read fron, upper sea . 
Put ping I" meter to give heavy 
mem. and read from lower seal . tote, 
the amount of current you get allow met. I 

patients binding P"st> ' , each other and mcrea* 

^ bC the cords. II body '"«£££ “"Ling ....a. 

foot-plate to battery with the «„ di „ s from the lower » J ‘ 

-el-i'e laying " • « J > your re.ulmg- ■ ' $.., 

•“"'“ t t!, hr.Ie- " - 16 C "" JI - 

rP .. v ™ r , „,,tl .tlach the line 


Direct Current will pass through your 
circuit. 

FARABIC CURRENT 

P \UT selector switch on button P, for 
_ 1 primary current and on button S, 
tor secondary current. Place meter Cun 
switch on OFF. The pole changer must 1 1 c 
he thrown between contacts above or 5W i' 
below. Place the small lever between V ac 
pole changer and patients binding post be > 
on S. for slow vibration and on F. for fast thr 
vibration. The interruptions for the slow ins 
vibrator can be varied by moving the soi 
sliding ball toward or from the end of the thi 
vibrator, to change the length of vibra¬ 
tion. The vibrators are placed so that lar 
they are about 116 and M2 of an inch an 
from each end of coil. The adjusting rer 
sy ,eiv should touch these vibrators l«htl> ,«* 
for coarse vibrations. If adjusting ^ r '’" ' * 
press harder on vibrators, the mterr p- 
lions will be faster and smoother. ^ 
SINUSOIDAL CURRENT 
itch on C> 


until the metal handles 


ngc 


night 


oil P< 


rent in y 0UT 
L/.-r Lamp ' n 

‘ „ u . two binding 1‘ 


left 


hand 


■ operated 

ilinitiuli 


„j, c coll. Thi-n put 
pultun I »>■ 

rcuit nnd tin- II" v "" 


when the vibrator strikes the perpendi¬ 
cular spring. These litUe adjustments 
need to be made with care. You then 
have a Sinusoidal Current and this car. 
be controlled with rheostat. 

In case you have 110 Volt Alternating 
nt attach it as described above tor 
Volt Direct Current. Place aO 
lies the same as when giving Oil- 
Current, except meter switch most 
, OFF as this current should not r*» 


J up properly 


■fork pmprrfv 1 
twos, rcPtovt top T 

TT wires uodemeat*i O 


Yu 


P U S»n",/oirun.«ri;« „ 

* , <iiort switch at 

.|,nvt current. »ut T| I|S , 

tu'opp'"*^ 

buttons- rhrew “ l lj^S 

thft vibrutnf .,1 Ml > >' 

Adjust "m,,,!.,, .pnnt 

st.it .» Ihnt tl»- P> ,p "' -I 

,-onu-» nor «..»«" ’ h ,„ Nvt Mil on 

vibrnlnr v. IM |h o -l-nnk- »•>* 

,-n.l ol vibr.lot to • ^ ,n lor 

„nl..l I* 

,n end ot peipi ndicu 


tfifig tethers may base f*** fw ’*?* 

Batten- has been haodW 
ihile in transit. m. ay d 

Whenc 

Battery o ___ 

tneeM- 


,-}N are exhausted b 
n he reowned ando 
that the 1 


n the 1 


vihrullng 
part of l'< 


so that the 


Frank S- l*H» ^ 
11 ,mutton' 1 - "..I. 
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^*£• 39.—Shows the inn wM 

nt In between these twl, ev, T' n : ‘ n . <J the points active. Vn> . M< 

' p " ,nt * and the distance between"then', etto, ' c<l , ’- v varying the nmntvi ot 


1,1,1 " "" Uicv n re Int,,,.,.. 
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Fig. 62. 
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Flo. 25 —Lcwandowski's machine. 

LfXjn this axle are two tubes of vulcanite to 
are attached the drum-like cylinders T T X) the 


MEDICAL ELECTRICITY. 

uprights support three axles ef W 1 and W whicV, 
parallel to each other. The axle cf is fixed and madeTf 
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MEDICAL ELECTRICITY. 


direction. To excite the machine it is necessary when 
the knobs of the conductors A X A, are in contact, to t Urn 
the handle K and at the same time to touch the external 
drum with an electrically excited body midway between 
collecting combs Sk Sk t . 



rio. 27.—Lewandowski's machine in use. 

w . F,g ' 26 shows the spindle ef and the drums enlarged. 
frJg. 27 represents the machine in use. The cap K is 
provided with points. There are several other acccs- 

, including two Leyden jar*. The 
1 mt -> c uir i, placed on a platform r j insulated hy 
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PRACTICAL X-RAY THERAPY. 
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By O. P. Engelhard * Co. 
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By N'ohle M Eherhart. 


I'RACTICAL X-RAY THERAPY 



PREFACE TO SECOND EDITION. 

The author confcssc- to a ieeling t gratification 
that the first edition <d this little work ha*, been so 
favorably received. 

The present edition has been thoroughly revised 
and much new matter added 

This being intended as a working hand-‘> - k cov 
ering radio-therapy, all but the briefest reference to 
radioscopy and radiography t* purposely omitted 
A chapter has been added embracing diseases in 
which the clinical reports are too few to warrant 
including these diseases in the general list The 
technique used by the operator' rep.'t'.in^ - - cce*» 
ful results is given as a guide for others 

A glossary also has been added tor c>>n\ emence. 
The author has tried to be perfectly tat: in reter 
ring to unfavorable as well as favorable clinical re¬ 
ports ami in trying, where possible, to state the ;»er- 
centage of favorable cases. It is obvious that the 
personal equation must often cause wide variations 
in the results obtained by different operators 

The author i» desirous of receiving clinical trjsuti 
that may be made use of in subsequent editions o< 
this work and to that end appends herrt. hi« >ffw-e 
address— 

72 Madison St., Chicago. 
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PRACTICAL X-RAY THERAPY. 



INTRODUCTION. 

The author's intention has been to provide a brie; 
and handy working manual, covering ;■ e-oentials 
of the practical application of the Roentgen rav t.-< 
diseased conditions. 

It is especially designed to meet the requirements 
of the busy practitioner who has installed an \ 
outfit in his office and alter having been ins': i.-eu 
by the maker of the apparatus in the general man¬ 
agement of the same, finds himself confronted by 
some of the following questions: 

What diseases can it be satisfactorly used m‘- 
IJocs it cure them or only give temporary benefit, 
and if it cures at all. in what percentage >•: . i-e* 
How long and by whom has it been successfully 
used? Shall a high or low tube be used, and ho« 
far away from the patient shall it be placed" How 
long and how often shall the treatments be given’ 
Shall I trust all to the X-iav ot shall l voc >ther 
treatment in connection? 

These and many other practical question* I haie 
tried to answer in this hand hook 
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PRACTICAL X-RAV THERAPY. 


The subject is treated from a conservative 
point, which seems to me to be the only way to c ' 
sidcr a force which is so powerful and vet so Ml ^| 

as the X-ray. and capable of doing great harm a! 
well as great good. 

It has not been deemed advisable to include defini- 
ttons of the more common electrical terms, such as 
volt, ampere, induction, etc., as the reader is pre¬ 
sumed either to be familiar with them or to have 
other works to which he can refer for further 
formation. 


in- 


No lengthy description of apparatus has been in- 
eluded because that properly belongs to the cata- 
logues of the manufacturers. Sufficient information 
of a general character is given for the physician to 
have a general idea of the make-up of apparatus and 
so that he may intelligently answer questions con¬ 
cerning the same, which will be asked bv his pa 
tients. 

The Roentgen Congress, in Berlin in 1905. adopt¬ 
ed a uniform set of technical terms in which Roent¬ 
gen Ray is used for X-ray. Roentgen therapy for 
radio-therapy. Roentgenogram for skiagraph, Roent¬ 
genoscopy for flnorrtscopy. etc. 


practical x-ray thi 

While approving of a move for 
clature, many of these word- are 
and the author has therefore mi 
the older and better known terms 

Under each disease there has b< 


uent osc of 

i brief 
ne: a woek- 


history of the X-ray treatment of th< 
ing technique and a sufficient refer, ce • ’ the ••e:» 
lure of the subject to enable a physician interested 
to secure fuller information than can be ,n 

this hand-book. 
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Diagram shoeing the comtnuuon of an induction voil. 
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prof. Wm Roentaen. Dtncoverer «f «»*•* X-r«y. 



PRACTICAL X-RAY THtRAPv 


CHAPTER L 

Discovert of the X-r»> lln« -lit Tl. 

Ktlirr—II<m ttir . ;r.l:rm 

Secondary Itavn—Varlou* Tb*orl»*-Oio'.f • of Ap^aratu* 

_Table of vibration*—Pr***M h « *;»n r 

therapy—D*»crti»tlor» of Col)— Variable f*rtmar)ee fe r > 
ble Colla—Interrupter» Vaivreand I Ik 1 1 ft* re—Ttw lUtaa- 
Hat—To Tell Which Terminal !• V *ka;-e- 

Time Switch. 

Historical.—The X-r.v i’rof. 

Wm. Roentgen of the Royal University of Wurr- 
burg and officially communicate ! t" the ^cientthc 
world in December. 1895. 

Roentgen in developing some photograph 
found shadows of foreign bodies an,', evidence • 
clouding or fogging of the plates Shortly alter, 
when working with a Crookc'- tube, enclosed in a 
cardboard box, he noticed that some crystals of 
barium-platinum-cyanide glowed and fluoresced 
when the tube was in action This revealed to him 
the presence of an unknown rav whr< » 

nated after the manner of algebraic formulas a> the 
X-ray. 

Generation of the X-ray i he \ »' - 

with a Crookes' tube excited hv mean* of a» mdr»C 
tion coil, static machine. Tesla roil or dosed trans¬ 
former. The induction coil and the »tatu- machine 
arc the forms generally used 

Crookes' tuhrs. named alter then ••guutor Sir 
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PRACTICAL X-RAY THERAPY. 



They 





\Vm. Crookes. have hern in u»e -11 
were at first long and pear-shaped. 

In 1893 Lenard. while experiment! the 

cathode rays, emanating t'rom Cro.'ke- tube-, found 
new forms of radiations <>i i:,>lit. I.u: ostld n. t iso¬ 
late them, and it remained for R.-rntgen to do I 
in 1895. 

Nature of the Ray. It i- g. 
as a vibration of the ether, but it cannot be rejected* 
or refracted as can ordinary light and moves for¬ 
ward always in straight lines, passing through 
objects hitherto known as opaque. 

The Ether.—The ether is a rncdiut -p 1 t 
fill all space, not only between bodies, but also be¬ 
tween the atoms or molecules making mm u« 
substances. It i- 1,000,000 time* lense than 
water and transmits by its vibration- - waves, 
light, electricity. Roentgen rays. etc. 

How the Ray is Produced. The Vra. t ibe > 

comparatively speaking, a vacuum, nearly all of the 
air having been exhausted h\ means ,-t meterr. 
pumps. The rays from the negative end of the tube 
called the cathode stream, ate converged h\ the form 
of this pole so that they Mtikc on the met » .b»k <n 
the center of the tube, called the target ot anti 

'(?irinti*ht»l rlMma 

• ntPHtti Of Ilrcl mlltvr* T*r «rMrr8i'> f%*% 

Mtny arromUrt r%\ *. onlv «» Ihr UO»* *r* 

lf,r ItMn • t r IK. dn,.. tyt i»l i I '»! (vaMt.tr* 
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22 practical x-ray therapy. 

cathode. At this |>oint the X-rays arc given oflf. 
passing in all directions anterior to the face of the 
target. 

Direct. Indirect and Secondary Rays. 4 —The rays 
produced at the target arc called the direct rays. 
Some parts of the cathode stream may not reach the 
target but may he carried along by the direct rays 
so that they impinge on the wall of the tube, where 
they are converted into X-rays. These arc indirect 
rays. Where either the direct or indirect rays strike 
solid particles, secondary rays arc given off. The 
indirect and secondary rays arc responsible for the 
blurring frequently occurring in skiagraphs. 

Theories Concerning the X-Ray.—Roentgen con¬ 
sidered the X-rays to be longitudinal vibrations of. 
or in. the ether. 

The more generally accepted view is that the 
cathode ray is converted bv its impingement upon 
the target into a new ray of different wave length 
and different characteristics, which we call the 

X-ray. . 

Still another commonly accepted theory ts that the 
particles of gas within the tube carry the cathode 

charge. . . 

A theory advanced by Maycrt is that the cathode 

rays "consist of moving material particles, the e ec 

• -v, i. o. cou V’h»»»'*"a »<• • ’"f ' * r "V 

ITuJV:?'St 

KlInlR All* nth IS ® 6 
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trons, which have a considerable eleclric charge. If 
such a catholic ray particle flying with great veloc- 
uv. strikes a solid sul>stance, e. g.. the anti-cathode 
or the glass wall of the Roentgen tuh<- in ether im¬ 
pulse of extremely short duration i* caused. Such 
an impulse consists of one single wave, i e.. the 
ether particle performs only one vibration, it- veloc¬ 
ity i s changed only once in a very rapid manner 
The ether particle is strongly diverted from its 
equilibrium, and returns to its former position with¬ 
out periodically swinging around its point of equili¬ 
brium. The emitted wave in this case might lack 
the negative amplitudes, it lakes ihr character of a 
momentary impulse of the ether 
"Light waves, on the other hand, which present 
themselves as waves of electro magnetic energy, 
consist of a long series of coherent waves Here 
the ether (articles when their balance t- disturbed 
perform a great number oi vibrations before thc\ re 
turn to their own small swinging amplitudi s 

There can be little doubt in the light - o , \ 
pericncc that the electrons represent moving ma 
tcrial particles of a positive polarity lorn loose from 
the anode or anti-cathode, whtehevet tot ms the post 
tivc pole, and carried along at a high velocity to the 
cathode, where they strike with siiffietint vebvtiv to 
oxidize the polished surface and in some case* even 
soften the cathode stem, causing the cath«>1e to tilt 
At tin cathode these (article* »!»o change then po 
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lariiy. becoming electro-negative and arc tints j ls . 
charged with the cathode rays at an enormous ve¬ 
locity front the concave face of the cathode toward 
the anti-cathode, causing the metal |»articles t 0 
crowd together on a very small area and striking the 
target face with sufficient force to come to a white 
heat. This small white area, which shows plainly 
when a tube is excited and docs not cover an area 
over one-eighth of an inch in diameter on the face of 
the target, in a well defining tube, is called the focus. 
From this small area the X-rays arc projected over 
the entire hemisphere of the bulb in nearly equal 
strength with the discharged particles. Where these 
particles strike the surface of the glass, it fluoresces 
green. This green fluorescence is, however, not a 
proof of the presence of X-rays, the depth of the 
color or even the color varying with the chemical 
composition of the glass. 1 he continuous deposi¬ 
tion of the metal particles within the active hemi¬ 
sphere of the bulb causes this to become pink or 
even smoky in color. 

In this case the ray passes through opaque bodies 
by a transmission of energy which may be illus¬ 
trated bv the old experiment given in physics where 
when several billiard balls are lying in close- con 
tact with each other, if another ball be driven 
against the first one of the row it stops and the Us 
ball of the row moves on through the transmi 
force. 


r 
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A Comparison of Vibrations flu lowing 
blc gives by comparing the number < r-timalcd 
vibrations, the relative poaitii n phe¬ 

nomena produced by disturbances in the ether • 


TAHl 


i.-»>r violations !•>;(: -r si’ rrnmnaH 

THK PA Ills POLYTECHNIC SCHOOL. 
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The Present Position of Roentgenthetapv 

spite of many prophecies to the cootian K.vntgrn 
therapy is still with us. It ha* pas.cd through she 
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stajjc 01 shouting and tumult and now ha* reached 
a condition of quiet existence in which we may judge 
of its past results and estimate its present claim* oi 
usefulness. What then docs it amount to? Has it 
justified its use and added anything of worth to 
therapeutics? 

"Briefly it may be stated that according to the 
finding- of its early conservative users (and we are 
only concerned with the claims of this class) Roent- 
genthcrapy bid fair to be of more or less benefit in a 
large class of skin diseases, including some diseases 
of the appendages of the skin, notably acne, various 
mycotic and bacterial diseases, various chronic in¬ 
flammatory diseases, some of the infective granulo- 
mata and other connective tissue tumors; in pseudo¬ 
leukemia and leukemia; and in malignant growths. 
How do these prospects look in the light of present 
experience? 



"As to its use in skin diseases, not including 
or the moment epithelioma, Roentgentherapy has 
iroved its right of existence. While there is some 
liffcrencc of opinion as to its field of usefulness. a> 
here is. for example, to that of every drug, it ha* 
icen adopted almost universally by dermatologists 
rherc is general agreement as to its value in acne ' 
n tinea tonsurans and favus. in infection* disia.e 
A the follicles of the skin, in blastomycosis am 
upus. m chronic scaly inflammatory <l*rmat°£ • 
ikr chronic eczemas, all extremely intractable 



eases for which efficient remedic- -ere greativ need¬ 
ed. This is a formidable group of disease*, but i| 
leaves out of consideration varum- other conditions 
in which it is of value, but for which we already 
have satisfactory form* of treatment, and it a'- 
fails to include some very rare diseases like royte 
fungoides, in which X-rays have proved to be the 
first remedy of positive value In tuberculosis aside 
from lupus. Roentgentherapy may make some claims 
for usefulness in tuberculous gland- and in other 
subcutaneous foci of tuberculosis. In tuberculous 
glands it is often of great value. In pseud -leukemia 
and in leukemia it is undoubtedly of great tempo¬ 
rary value in many case-. In advanced ca*c- the pa 
tients may fail to improve, but a* a rule great im¬ 
provement follows its use. This, however, t* tem¬ 
porary and sooner or later, it ma> be month- it may 
be even several years, the patients succumb. Rut 
even granting that X-rays are onh palliative m 
these conditions, Rocntgrnthcraps i- -•• the . -<■ 
specific method which markedly benefit- the-e p-v* 
gressivcly fatal diseases. 

"In malignant growth- there i- of c-xir-e wide 
difference of opinion concerning R.xntptntberapv 
This much must be admitted, for X rai- the* can 
cause the distintrgration of malignant ceil*. NMh 
carcinomatous and sarcomatous and th>* process ■-» 
destruction can be controlled in supeih.>»1 c w‘ v * 
»o that these lesions mav be destro'ed without l * 


I 
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stroying their healthy stroma, it follows tls,, „ 
tiim > great improvement can be produced in innp cr . 
able lesions and some lesions can be removed in this 
way which cannot be successfully treated by any 
method requiring complete destruction of all th t 
tissues in the invaded territory. It would -cem, 
therefore, that the reasonable attitude in inoperable 
malignant growths is to give such cases the oppor¬ 
tunity of receiving any benefit that may come from 
Rocn't gen therapy. And there is no doubt that there 
is real benefit in some of these cases. For example, 
some of the cases of recurrent carcinoma of the 
breast first treated with X-rays arc still living. In 
cpithcliomata, which from their superficial extent 
may be inoperable. X-rays offer the most practic¬ 
able method of treatment. In operable epithelioma* 
the method of treatment is a question of personal 
choice. Puscyt has recently reported the result in 
a series of one hundred and eleven unselected epi¬ 
theliomas treated more than three years ago with 
X-ravs Some of these patients have been well for 
mi re than five years, and of the entire 111 c " sc * 
cases, i. e.. 72.5 per cent, show after three yW*. 
ccssful results. Leaving out of con *^ cra 
palliation which is shown by many of the • 
wl..ch I., doe. not include 

tie i- record whirl, .how. Ihnt *»»•* 

•i.iVrn.o. l .at n.m»,«t»ntr.t c- 1 
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therapy in epithelioma i- entitled t respectful con¬ 
sideration- 

“There would seem i" 1/c ip. : t, t : ! uht that 
tn the present state of ur thcrape ■ >1 equipment 

the X-ray is an agent which ha- a . held ot use¬ 
fulness in the hands oi c> user, >’> »nd ir tell gent 




Choice of Apparatus—Tin- 
largely influenced by the location of the phystetan 
and tiie character of the X-ray w rk he •>’.< •- t 
do- that is. whether he intend- U pvt his whole 
time to special work in *h» l".e. Of whet 
to he merely an adjunct to his other practice 
The X-ray is satisfactorily generated e 
means of an induction coil, or hy a Static machine 
If the physician has hecn in the hahit i using » 
static machine to give treatment* »,th. he wtwM 
by reason of this familiarity get better Xm re«u i 
with it than with a coil SomctinM J rr *** 

of location there i- > and onU the *Utw 

machine can be used. Tins is *«« * nhrrr 

there is no electric light plant or where it is «« 
tion only part of the day. 

The static machine can be operated b\ 
gasoline or other form of motor or ntn h» ha 
makes a good appearance in the office *"■' 
in giving other treatments 

On the other hand, the statu math.-w *>• 

have the same power flM the cod h«».»».wntt• 
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out of order, and it requires a relatively | oii , 
posure to obtain the same results. Therefor ^ ** 
physician is where he can obtain a steadv dc 
current both day and night and especially if J,' Ctri * 
lines his work to electro-therapy, he should have? 
induction coil. It is always ready for use; easil" 
managed: and possesses such power that skiagraph* 
are made in a fraction of the time required with the 
static machine. 


It is a noteworthy fact, that nearly all men mak¬ 
ing a specialty of the X-rav use the induction coil; 
the exceptions being principally men who had 
achieved reputations in the use of static electricity 
before the X-ray was discovered; and were conse¬ 
quently able to secure better results with the static 
machine than with the coil, because of being accus¬ 
tomed to the former. The personal equation is in all 
cases really the chief factor, whatever style of appa¬ 
ratus is used. 

In these pages, where no reference is made to the 
contrary, it will be understood that the directions 
are based upon the application of the ray as gener 
ated by means of a coil. 

Description of Static Machine*.— Most of 'he 
static machines of the present day arc of ^ 

plcr-Molz type as shown on page 30. No „.[ K ^ 
is needed but an initial charge is required. u * ( 
tionary plate- alternate with the movable "tu» 
are somewhat larger In diameter. 1" 1,1 
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removal of these convenient, they are split in the 
best types. When the movable plate- are rotated 
an electro static circuit i set up between he posi¬ 
tively anti negatively electrified surfaccx, which may 
be under the brushes on opposite .idct- When these 
charges reach opposite sides ’hey are discharged 
ami conducted to the spark rods As the speed ot 
the machine is increased, the charge- on the elec¬ 
trified surfaces increase automatically until a bal¬ 
ance is obtained between the further acces-um of 
charge and the leakage which take- place. This 
leakage limits the maximum electromotive force ob¬ 
tainable by the machine. 


Description of Coil.—For an extensive descrip¬ 
tion of apparatus, the reader is referred to the cata- 
logues of the various dealers in X-ray apparatus 

The ordinary coil consists of a core of *oit iron 
wire or strips over which is wound the primary of 
one or more layers of coarse copper wire and a sec¬ 
ondary coil of fine wire. 

The posts on top of the case containing the coil' 
arc called the terminals or poles and are c nnected 
with the terminals of the secondary foil TVs 
set at a distance apart commensurate with th< 

•ng capacity of the coil. 

Thus a 12 inch coil, so-called, is on* w *r* t 
posts are set at a distance of 12 inches apart *° * * 
when the coil is in operation a 1- inch «p* w * 
made to pass between the terminal* 




40 PRACTICAL X-RAY TUEJUPV. 

The manufacturers usually make the sparkiiu- 
paeity of the coil somewhat greater than the dri 
tancc at which the posts arc arbitrarily placed l 
that a 12-inch coil, so-called, would ordinarily he 
capable of delivering a 13 or 14-inch spark, were 
the terminals so placed. 

Variable Primaries— Walter found that tubes of 
different degrees of hardness would not work well 
on a coil having a fixed number of primary turns or 
inductance and designed a method of winding (now- 
used almost entirely in the highest grade of coils), 
whereby different layers were wound each with a 
different number of turns of wire. Taps were taken 
out from each layer and brought to a selector switch, 
where any layer or number of layers might be se¬ 
lected. a* best suited to the particular tube used. 
Hard tubes arc best operated with a single layer 
while soft tubes need considerable inductance, ob¬ 
tained by combining several layers. 

The secondary of the coil is usually wound in sec¬ 
tion* or in a large number of thin disc* and insulated 
with vaseline or wax. 

Portable Coils.—Portable coils consist of three 
types; 1st. regular induction coils made very com¬ 
pact and with a view to space economy. Such an 
outfit consisting of 15-inch coil, rheostat, electrolytic 
interrupter, tube-holder, switchboard anti one bun 
drrd feet of cable, all to fit into a carrying case. 12x 
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16x36 inches long. i> shown herewith. When the 
direct or alternating current service i* available, it 
can he connected to same, and win th. - are not 
available, an electric runabout, delivering a current 
at about 80 volts, may be used For treatment work 
a 6-volt storage battery and mechanical vibrator 
may be substituted. During the j»a-t f< mr . ears thi* 
outfit has been called into service In a number of 
Chicago radiographers and ha- proven it- practic¬ 
ability. 

The second type of portable coil, the first example 
of which appeared in the Kinraidc coil, employ* a 
small step-up transformer, with condensers and 
Tesla coil. A special type of X-ray tube is requited 
with these since the current is alternating or rather 
oscillatory’. 

The third »vpe is known as a Tesla osciil itor and 
consist' of a vibrator coil with considerable induct¬ 
ance, a rather large condenser and a Tc‘ia coil 
The character of the discharge from thi- i* the *ame 
as the second. For treatment work the apparatus 
is quite well adapted and weighing from 50 to S. 
pounds, is quite portable, hut for radiographic work 
its field is limited. 


Interrupters. -In using the coil especial *' ! e 
is given to the characte r of the interrupter empl. > 

Its purpose is to suddenly and complete!' break 
the current into a succession of impulse* wbu s 
cause the iron core of the primary roil t>' become 
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magnetized ami demagnetized many times a minute. 

Simultaneously with each making and breaking of 
the current a secondary current is induced in the 
secondary coil and the more rapidly the magnetic 
lines of force pass to and fro from the core the 
greater the volume of induced current. 

In small coils the old-stvlc vibrating break, like 
the spring on a l aradtc battery, is still found satis¬ 
factory. but the type of circuit-breaker in general 
use i' either of the mercury-turbine or electrolytic 
form. 

The mercury-interrupter, which may he used only 
with the dirict current, consists of a pot containing 
mercury, covered with alcohol or petroleum. 

In the center of this is a small turbine, which 
when rapidly revolved draws the mercury in the 
bottom of the pot upward and ejects it in a fine 
stream from the nozzle against a segmental ring. 
Whenever the mercury jet strikes a segment, the cir¬ 
cuit is closed. The sectional cut here shows it quite 
plainly The number of interruptions may be varied 
in number from 1.000 to 3.000 per minute. The 
mercurial turbine interrupter works quite noiseless¬ 
ly. but i-. however, subject to clogging of the mer¬ 
cury and also to explosions of the oil. 

Several practical forms of rotary mechanical inter¬ 
rupters have been devised recently, one of w'hich at 
least is adapted to operate on either direct or alter 
nating current. 
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The electrolytic interrupter which give* the high- 
cst known number of interrupti-m* 1. mil ’.COO 
per second), depends on an entirely intercut pnn- 
ciple. With this type «'i interrupter the liquid 
rounding the small area of tin ; 
converted into a gas bubble, which circulates sane 
and interrupts the circuit As -i . tl - n t i» 
interrupted, the magnetic field oi tin coil llapsev 
causing the secondary to discharge ; the g . 1 ' 
is forced upward to the surface of the fluid which 
rushes up to the anode, again repeating the phe 
nomcnon. In its simplest form the clectr lytic in 
terrupter consists of a glass jar filled with a *olutior 
of sulphuric acid, into which two electrodes f dif 
ferent areas arc suspended. The latge eleetr sic 
piece of sheet lead, is connected to the nc gati e pole 
the small electrode, a short piece of platinum wire, i* 
connected to the positive pole. The platinum wire 
may be fused into a glass or porcelain tube or it 
may slide through a light fitting annuli, opening 
thus making the positive area variable It the self 
induction of the coil is not too small, a ■*■ 
front 30 to 00 volts is sufficient to start the inter* 
ruptcr. The frequency of the interruption* depend* 
on the self-induction and increase* with a .lesrea*. 
in the latter. The intenuptions art WJ tegular and 
perfect, and so sudden and entire, that no condenser 
is required, which simplifies and teduce* the oo»t e 
Ihc apparatus considerably 
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Valves and Rectifiers. -If by chance the negative 
pole be connected to the positive pole of the elec¬ 
trolytic interrupter, the platinum will disintegrate 
rapidly. It will even fuse and form a round bulb. 
For this reason it is not economical to attach the 
clcctiolytic interrupter directly to an alternating 
current. The latter must be converted by a recti¬ 
fying valve, a form of which is shown here; or a set 
of four such valves may be combined in a complete 
rectifier, delivering a direct current. 

\ diagrammatic representation of how this is ac¬ 
complished is shown in the illustration. 

Fach cell consists of a lead and aluminum elec¬ 
trode immersed in a solution of ammonium phos¬ 
phate. The action of each cell is, that, although the 
current may jwss freely from the lead to the alumi¬ 
num it cannot pas, from the aluminum to the lead, 
because of the oxide of aluminum which forms with¬ 
in one one-thousandth of a second on the surface of 
the aluminum, and being a complete insulator, pre¬ 
vents the passage of the current to the lead elec¬ 
trode By selecting suitable electrodes and chem¬ 
icals the rectifier may be used even up to currents 
of 220 volts. 

Rheostat.—The amount of current which is al¬ 
lowed to flow through the apparatus is regulated by 
means of the rheostat. (See the various illustrations 
of coils.) 

One form is inductively wound, thus serving ** 3 
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voltage a- well as current regulator. As the ar m 
moved from Jett to right the resistance is gradual ' • 
lessened, increasing the voltage and current flow to 
the required amperage. 

To Tell Which Terminal of the Coil is Positive — 
1 he terminals of the secondary coil consist of 
pointed rod for the positive pole and a rod ending j„ 
a flat disk for the negative pole. It frequently hap. 
pens that the coil is connected up so that the disk 
has become the positive pole and as it is important 
to know the respective poles in order to properly 
connect an X-ray tube, the following simple method 
is given : 

W hen the spark is made to pass between the ter¬ 
minals. if it strikes on the face of the disk at or near 
the center (never on the edges), then the current is 
passing from the point to the disk and the point is 
positive and the disk negative. If the current is re¬ 
versed. the spark comes from the edge of the disk 
and never from its face or center, and under this con¬ 
dition the disk is positive and the point negative. 

At the present time nearly all coils are provided 
with a pole-changer so that, in an instant, point or 
disk may be made positive or negative as desired. 

To Tell the Poles on a Static Machine.—To tell 
the poles of a static machine, requires very close 
observation of the characteristics of the sparks, 
while they pass between the balls of the sliding 
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rods. At the positive terminal the sparks will 
thin and of a purple color, while at the negative i"',. 
minul they seem fat and white. 

Spark-Gaps. -Nearly all coils are provided with 
adjustable rods at the side of each terminal from the 
base of which the X-ray tube is connected. These 
are called adjustable spark-gaps, and by separating 
them from the terminals of the coil, additional re¬ 
sistance to the current is placed in the circuit. Be¬ 
cause there is one on either side, they arc frequently 
called parallel spark-gaps. 

When the tube is connected it is customary to 
separate one or both of the spark-gaps a little (% to 
! -• inch), and then if on starting the machine the 
tube does not light up. the lever of the rheostat is 
slowly moved around until sufficient current passes 
to overcome the resistance of the tube. 

Multiple Spark-Gaps. -In radiographic and fluor¬ 
oscopic work when a low vacuum tube is used, be¬ 
cause of the low resistance, the current induced in 
the secondary (when closing the primary circuit in 
the interrupter), and which is in opposition to the 
current passing through the secondary when the 
primary circuit is interrupted, will cause a still fur¬ 
ther reduction of the vacuum in the tube and con¬ 
sequently less penetration. The voltage of this 
"make spark" i- never over 3 inches in a well de¬ 
signed coil, and to rid the circuit of this, a scries 
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of small brass balls is introduced. These balls ari¬ 
se! only a few millimeters apart and while they have 
no appreciable resistance to a unidirectional cur 
rent, a high resistance is set up to an oscillatory dis¬ 
charge, and a few of these gaps introduced .it the 
negative or cathode side, will prevent the so-called 
inverse discharges and aid in steadying the vacuum 
of the tube. A single s|«rk gap will answer within 
certain limits, but is not satisfactory for tubes which 
arc likely to be reduced by passing a heavy current 
through them. The Coil shown on page 34 is 
equipped with such scries multiple spark-gaps. 

When a tube is in operation and a given amount 
of current has been required to excite it. if the ter¬ 
minals of the coil are gradually brought together, 
there comes a point when a spark will pass between 
them. This has been utilized to roughly indicate 
the degree of vacuum of the tube. Thus if a four- 
or six-inch spark passes, the tube is said to "back 
up” a four- or six-inch spark. 



Automatic Time Switch for X-Ray Work.— 
Among the ingenious contrivances invented for use 
by electro-therapists, may he mentioned a clock 
which automatically stops the X-ray machine at a 
given time The face of the clock is equipped with 
a movable ring holding a contact point, which may 
be placed a fraction of a minute or several minutes 
ahead of the minute-hand, according to the length 
of trratmrnt to he given. When the minute-hand 
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pKACTICAl* X-RAY TIIOLAfV. • 

, )V fS forward and touche* this :nt tbe current 

from the dr - v ccl1 ' in ,hc subbaM ‘ * n elraro- 

‘ -net to release the knifi w to h. *hich opca»a*4 
£U ,s „ff all current supply (•. the apparatus. Thu, 
ma y be used on an> |dfl rretu and foe coil 

.taiic machine, wall-plate, etc 
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CHAPTER II. 


„ ... TulM , »—T*> T»ll • C"' l ; t I;.. 1 i It a . T»v» to 

t. .1 II. ml»|.l • rt‘- If. , 

Tu'- I ’r*.B» mKi . 

X-Ray Tubes.—X rav • -.il•< • : ••• 

various shapes and sixes, some with and • me * rh 
out a device for regulating the vacuum It ... not 
desirable in this short article to consider . ir.n«ivck 
the various makes, but the reguUimc • . 4 r, :! 

ways to be preferred. 

Several shapes of X-ray tube- an ‘h >wn ta the 
illustrations. The metallic disk :n the center t* 
called the target or anti-cathode because up n t i* 
directed the stream of cathode or negative rays 
which are produced when the tub. is in action Oa 
the face of the disk, which is made i a metal of s cb 
atomic weight, platinum being ordinan'.v ciupkiyevl, 
a small spot may he seen where '.In cath • . 'a' - ,m ‘ 
pingc, lu-ing focuscil there b\ the concave U'fm 01 
the cathode. The attodr or posiiiw r f - pp ' 
the cathode. Outside of the tube the an>sle *nd tar* 
get are usually connected *o that d" ' 's' % ’ 1 

intents and purposes also the an.sle "**-*' tronio- 
piece.) 

A tube used on a coil require* a much hcavset 
target than one used on a static machine 

Some tubes have been manufacture' recent * * ' 
button of iridium platinum . * 
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|H>mi of focus on the target. With these tubes 25 
to -10 inillianipcres of current have heen run through 
without melting the target anti without producing 
an immediate drop in the vacuum. 

To Tell a Good or a Bad Tube.—A good or a had 
tube may he known by the character of the spot on 
the mirror-like surface of the anti-cathode, where it 
is bombarded by the negative rays. If the spot is 
compact >o that the charge is delivered over a small 
area, the tube i' much better than when the rays 
scatter over a considerable surface, e. g., where part 





of them are delivered in one spot with the ragged 
outline of scattered ray-marks around it. If the spot 
is circumscribed, the tube focuses well, and since the 
X-rays are generated from this point on the target, 
they will be more compaet and cause less error and 
distortion than when they come front several spots. 

It is but fair to state that this applies especially 
to the skiagraphic value of the tube, or definition. 
Therapeutically, the scattering of the rays is of 
minor importance ami in some cases has even been 
sought by the manufacture of tubes with flat o f 
convex cathodes.* 
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How the X-Ray Tube Is Connected- 

connected so that the cathode receives thr 
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from the negative terminal of the co?’ or *titrc mi 
chine. 
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The conducting cords should be covered with r„i 
her tubing for convenience in preventing shock , 
they are touched when the lube is it, operation 
also to lessen the waste or dissipation of the 
rent. cur ' 

A new form uf cord in which the rubber covering 
is vulcanized directly over the strands of copier 
"ire. and this covered with a hard linen braiding 
has been placed on the market and is proving very 
satisfactory, also metal self-winding tapes. 




Hemispheres of the Tube.—When the tube is ex¬ 
cited it is noticed that there are two distinct hemi¬ 
spheres to be seen, the plane of division being that 
of the anti-cathode. The hemisphere in front of the 
target is called the active hemisphere and is that 
with which we arc especially concerned. The X-rays 
arc given off from the point on the target where the 
cathode stream strikes and pass in straight lines in 
every direction throughout the active hemisphere. 
They arc not capable of being reflected, refracted, 
or otherwise diverged from their course, although 
where they strike solid particles secondary rays are 
generated. 


High and Low Tubes.—The terms high and low 
refer to the degree of vacuum within the tube, the 
one with the high vacuum is called a high tube and 
offers greater resistance to the passage of the eur- 
cent and therefore requires greater energy to excite 



PRACTICAL X-RAV tHFRAPV. 





Klutttitttf A«U l!a\ nml iMhir l 'r-* 

lntrn»ll« 




(C) Jeff Behary 2019 














70 


PRACTICAL X-RAY THERAPY. 


it and the rays given off from it arc correspondingly 
stronger and more penetrating. Formerly the terms 
hard and soft were used to designate high and low 
tubes, but these terms arc gradually being discarded 

Focusing.—In order to properly consider the ad¬ 
justment of the tube in relation to the patient, 
either for therapeutic or skiagraphic work, it is nec¬ 
essary to know where the most direct rays are de¬ 
livered. There must, of course, be one axis ray and 
thi- is perpendicular to the target at the point from 
which the rays are generated and it will be found 
that the cathode stream bisects the angle between 
this axis and the plane of the target. For all ordi- 
'■aty consideration the rays 10 or 15 degrees back 
*>f the axis toward the anode are of essentially the 
same directness and penetration and arc usually cm- 
phned bccaust the shape of the tube makes them 
much more accessible than the axis ray. 

hor satisfactory skiagraphic work, the photo¬ 
graphic plate should always be perpendicular to the 
absolute axis with the axis passing through the cen¬ 
tral portion of the part to he skiagraphed. This 
w-.i’d make the plane of the target and that of the 
plate parallel to one another. 

It is also possible to get a skiagraph without dis¬ 
tortion if the shortest line from the point on the tar¬ 
get to the plate is perpendicular to the latter and 
******* ‘ hf, »t«h the center of the part skiagraphed.* 

,ku » r *PM' T**-hnl«|ii». Arrhlrr# Ptivs 
At*. |v 
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K«ii'< Hul>»illul» for r*«rR Hoom 


CHAPTER III 


Vluuronopr .-.iMIllul- f-f l-»f« l!» » 

fluoro* Rrr*»*»—A Wliftrlttfr ^ 
in.-1.-r*— xlrtho-Jr Mrs.urine lh. X r» 


The Fluorotcope II" \ . . r ! i 

the human eye an light ami therefor, I lus Seen 
fonml necessary t<• make use<>* some mtf •wed sab- 
stance to make the effect* ol im • >ble. 

For this purpose a screen «»f barmm platino- 
cyanide is used, which «iv.-> a greenish flu r- •ernce 
under the ray. 

\\ hen a substance is placed between the screw 
and the lighted tube, shadows app<-»r >tr * rrtr " 
where the rays have been intercepted >" the obiect 
These vary in density according to whether the 
have been partially or entirely stopped 

The screen can only be used sati'ta.t ’ * lr 1 

dark room. . 

For convenience in using it in rooms where ow 
partial darkness is obtainable the screens have beer 
mounted on boxes at ahewn in the illustratr.-ev. 
case making sufficient darkness to enable « 
make smite use of the fluor. * 

alively light loom. 

Substitute lo. Hark Room I ’ V. v V ^ 

\. Not $ 1906) detcribea i hoed lo m 
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fluoroscopc ami a bead u 

shoW n in the illustration, whereby the .doencr be- 
•„g in absolute darknc-'. can re-'l'.'.y the image 
on the screen even in a jicrfecily 'icht room. 

Fluoroscopic Examinations - 

ciplcs tllMlerlyinK floor -co|m rumistll <■> are sim¬ 
ilar to tho'c pwiTniiiL; the ta aph*. 

The part to he examined should be aerd so that 
the axis ray passes through it- • ■ nter, and i-erpri*. 
dicular to the center of the flnoro-w <pic stun In 
stead of tlu axis ray. any of the principal r»'* may 
be utilized, the requirement Sen-; 'hr a* 

looked upon as the central ray sh. ttld pass throngk 
the center of the part examined ami Ik jwrpcndic*- 
lar to the screen. 

The room *h«nilt! I*' 1 ! 

screen should he placed in direcl contact witt 
object, with the latter between the sw »ml the 

Use a medium or high tidK. according to the 
thickness of the part examined, in onln - W 
lieirtit penetration. 

In examining thick part* it tft'N rcqniT* •* 

,.r two before the raw will pc"ft*»'' .. 

quantity and for the eye* to t<vs »«>' »* 
the conditions present j. 

\V ith a low tube the I.•'»>!'* l> " ' ' 1 _ 

higher tubes are used thw M'l'e*’ l ‘ r * 
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Making • Fluoroscopic Examination of tho Chaat. 
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until one sufficient ly high may be used as alm«^ 
entirely to penetrate the bone 

Care of Fluoroscope 1 Id t 

kept in a dark place, and it ]>■ " 
cr^.i or moderate temperature 

I Regeneration of Fluoroscopic 

calls attention to the gradual cliangv which tike* 
place in the screen, from ns origin.,! itght-grexn 
color to orange and finally to dull 0 Id 

This he proved experimental!;. :• lx doe *he 
driving off of the water of crysulo.-at - present in 
the barium salt. 

Attention is called to the fact Mat • • tdi it\ 
screen the salt is covered and mixed wit 
and is therefore not accc-sible t.. tnoistur. 

If the physician wishes to regrnerati H;» sctrea 
rather than purchase a new otic it o h* 'c* r Vr 
breaking it up in small picees and placing >n > >• t- 
able vessel. 

Then pour in hot water, which ml dissolve w 
barium platino-cyanide. which cry»t»!!ires out 
evaporation with its origi tal coW an ; fliwwcencr 
restored. 

A Satisfactory Screen 

simple method of making a s»ti»u,t.'tv »* rr " 
merely talking hMtJI hl.'ttmg fgM * * * 
Solution of the barium salt 

I loth sides llffiiim Wtlol "'*h '*'*■ *''*'*' 
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when the blotting paper is split in two, two screens 
arc produced. 

The coated side is covered by glass, and the screen 
is complete. 

When regeneration is required, the uncoatcd side 
is moistened and the result quickly accomplished. 

Penetrometers,—Various methods of determining 
the penetration of the X-ray tube have been devised. 

The ordinary method has been for the operator to 
u«- his own hand or arm. but experience has taught 
us that this is an expensive form of penetrometer. 

Piffard* uses a section of a radius and ulna 
mounted on a thin board, as a simple and reasonably 
satisfactory substitute for the operator’s hand. 

.Many instruments for this purpose arc hased upon 
the arrangement of lead, silver or aluminum in dif- 
ferent thicknesses so that the penetration of the tube 
may be known from the number of layers of the 
metal which it passes through. 

Several forms of penetrometers are worthy of 
special mention. Benoist devised an instrument in 
which a silver disk 0.11 millimeter thick is the 
standard. Surrounding it arc layers of aluminum, 
running from a single layer up to 12. each section 
marked by a lead number. 

In use the dial is rotated until one of the sections 
corresponds in shade with the portion in the center, 

•n r i«» • '**' 
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,|,c lead shield allowing only -me sector. • be 
at a time. 

The numbers from one to twenr c. -r rwnr >lc- 
• ree of penetration required m radiotherapy * ra 
diography. Since the step ft m, ..nr field to the 
other shows but little difference. \\ a'.'.c • • : . d the 
number of the fields to six. bv omittu.c t» r uneseti 
numbers, thus increasing the contras; 

\ tube showing five of these fields - - > 
penetrate 10 to 12 inches of ti—.'e. while * tab* 
showing the first field only must be uses! for *npct- 
ficial treatment. Between tht-'c tw. evtree... 
penetration required to reach a lesion a; » 

certain depth within the tissues may t>e tawK cal- 

eulated. 



The penetration gauge here 'bow n n. Nr u*eJ 
with any fluoroscopc. The scale >» do 
progressive steps and covers th> entuv range 
tween surface treatment and taking » '»> K '( T *P 
through a thick pclvo 

When calculating the MttNM) ^retiatwn 
quired: for instance, in tAdtographtng • ^ 

allowance must be made ta 'be <»«' 

do not have to penetrate dense t«»*"«'* * n 


it- 
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.Iiffusc .lie X rays as in the abdomen and pelvis and 
that for this reason less penetration is required 
Definition of a tube may also be ascertained with 
a penetrometer. Tubes with a small well defined 
focus will show the outlines of the different fields 
penetrated, sharp and clear, while those tubes which 
have a scattered focus or secondary rays will show 
hazy outlines for the fields even when the rays arc 
very penetrating. 

Since the terms soft, medium and hard, as ap¬ 
plied to X-ray tubes, are rather indefinite and allow 
too much variation, they may be given in terms of 
the Benoist or \\ alter scale, or according to the 
penetration gauge illustrated: 


Benoist. Walter. Gauge. 

Soft or low tubes. I— 2 1 I_2 

Medium . . 1 — 5 2—3 .?_ 4 

I lard or high. 6—12 4—6 5_10 

I he amount of current which may be safely used 
in treatment varies front, one-quarter to two mills- 
amperes and should be carefully noted by a milli- 
ammeter. a type of which 6 shown on page 160. 

lender the chapter treating of the protection of 
the operator may be found a description and illus¬ 
tration of Pfahlcr's arrangement, by which, with a 
mirror placed at an angle, the Benoist scale may be 
used without the physician being exposed to the 
rays. 

Ilolzlenecht devised what is called a chronmra- 
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dimeter based on the color change, exhibited by 
certain salts when acted upon by the carh -ie ray. 
This device consists of a -malt . apsuU said to ooo- 
tain potassium sulphate and a -mu'.; am unt oi some 
other potassium salt; the whole held together with 
copal varnish and enclosed in celluloid 1 here is 
also a scale ranging in color iron; a giecmsh-ycllo. 
to a deep green and divided arbitrarily mm 24 

The capsule is placed on the part treated and aiter 
exposure it changes in color, glowing larfcir with 
stronger rays. It is then compared with the color 
scale and the intensity designated according to the 
number of units as 4H or 6H. 

An easily constructed and efficient psnetrometet 
is suggested by Dr. J. H. Carpenter lie use* 12 
inches from the small end of an ox tat which 
cut in two 6-ineh pieces and set in a Mock • map.e 
or other dense wood, l**x3’.- inche- »n-i ■ .be¬ 

long. A handle 5 incite* long is fashioned on one 
end and two parallel holes l>* inches in diameter are 
bored into the other end. deep enough to admit '*** 
two pieces of ox tail, which are fir- - rrepa "I •" 
mersing them in formaldehyde for a fen hoot* the 
drying, when they are places! in 'he hoe» and " 
paraffin poured in and allowed to csv>! 

This has the advantage of presenting Ksne s raaj 
ing in density front those of the shafts of the ri J rr * 
to the heaviest joints of the wn*t The • <T% 




a 
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a Ik. n i the same resistance to the ray as the flesh oi 
the haml and wrist. 

.Many operators make a simple form by using nar 
row strip* of lead-foil glued on cardboard. The first 
row consisting of one layer; the second of two lay¬ 
ers, and so on. 

The reader is referred to the various instrument 
houses for different devices, if his own ingenuity is 
not sufficient to produce one. 

In a general way, one becomes sufficiently accus¬ 
tomed to noting the color of the tube, the amount of 
current employed, the separation of spark-gaps, etc., 
to answer all ordinary purposes. 

Instruments for Measuring Quantity of X-Rays.* 
—Dunhamf makes use of "a selenium cell, which is 
placed inside of a wooden pill-box and surrounded 
by tungstate <>f calcium. This and a volt meter are 
placet! in series in a direct current of not less 
than 60 volts. When this is placed before an X-ray 
tube the tungstate of calcium is caused to fluoresce 
and the light derived from the fluorescence causes 
the resistance of the selenium cell to be reduced 
las does any light). The fluorescence is, of course, 
much less powerful than a 15-candle-power lamp. 
This lowering of resistance in the cell allows the cur¬ 
rent to flow more readily, and this can be directly 


'fifthly tflmrunmrA In Archlvr* of lh« 
Also «rr artlclr l>y ImrarUl. 


♦Till* itilfirfl !• fliorou 

rto+Rtgrn It »f. Jutt*. II 1 --, „* 

fr«*m In Jnurn. A M A . 
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measured by a very sensitive volt tr.ct.r The ntn 
instrument depends (or it- actu-n n the met that » 

» per cent solution of iodoform in chlor lorra is very 
easily and uniformly affected by thr X r.o- It- 
appearance when so treated \ari<- ft m a light pink 
to a very dark reddish brown The sec. tid morn- 
ment is as follows: The selenium rill and It 
meter are put in series as be lore, but n.. tlu..re>ccnt 
salt is used. The wooden t»o\ i- icmoved. and the 
cell placed in a light, tight l*,x The rvostance o' 
the selenium cell is reduced by the electric lamp be- 
yond a partition. The light must pa-- h r. lamp 
to a cell through the bottle because i th< small 
aperture. To make this doubly certain the opening 
is fitted with a small cylinder so that the rav* mast 
pass as desired. When it is desired : treasure a 
given dosage all that is necessary to do is to fill the 
bottle, place it in the box and make the reading 
The solution is clear and practical!.' all the rght 
passes to the cell. The resistcnce drop' and the 
voltage as read on the meter goc* up The S t e 
is now removed, laid on the surface *h« patten 
near the |rart to receive irradiation ’*** 

ment it is quickly placed in the !*>'' *m! “ ' r * 1 " 
taken. The quantity >‘t X hr ? 

difference of the voltage before and a "' 1 
posure." j 

Johnston also uses a meter ba'«M '« *' ” 
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doe* not do his own developing, the plate* in thetr 
envelopes should he kept in a lead-lined box. an.) 
a«a.v front the range of the active hemisphere ui il,e- 

tube. 

Formula For a Good “Developer."—For the bene 
Ht of the operator who wishes to do his own dc 
veloping, the following reliable formula is given: 

U Edinol.Grammes 6 

Hydrokinonc. “ 10 

Acetone sulphite. “ 45 

Potassium carbonate, 

C. P. (do ). " l0,) 

Distilled water. “ 1.000 

M. Sig. Use undiluted, at a temperature of 6CP 

Fahrenheit. 

Fundamental Principles. There are a few funda¬ 
mental principles that it is necessary to bear in 
mind in order to get a good radiograph. 

I. The tube must properly balance the general 
ing apparatus, aud emit a goodly volume of rays of 
the necessary penetration and intensity. I hits a 
tube with a light target will act nicely on a static 
machine where it would be useless on a coil and 
vice-versa. 

The vacuum used is relatively higher than for 
therapeutic purposes in order to have rays su m 
ently penetrating pass through the object and sit 
act upon the bromide of silver on the plate. 


T 
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> The plate should be relatively tut- . - 
‘ || K tube than the screen i- in tliior. - ,, 

an'iinattous. The farther away be Utirt the defini¬ 
tion (sharpness o( outline), and tin !r>- ::-, c part i» 

magnified. 

3 , The thicker the part the higher tin ml* r , 
ired to penetrate and the longer the i \p i. 
ir C d. Perhaps it would be better i. -i. the 
greater the density • >t the part, Um 
vacuum necessary in the tube and the gT''-*-' the 
amount necessary to be passed through it. 

4 The nearer the plate is to the tube On create? 
the object is magnified in the skiagraph 

5 Bones, needles, bullets and other objects in 
parts skiagraphed show sharper shadow* the ~<-rct 
they are to the plate. This frequently aids in de¬ 
termining the location of an object Thus if a 
needle were imbedded in the hand and the picture 
was taken with the palm of the hand against the 
plate and the shadow of the needle was \rrv -harp 
it would be presumably nearer the pain ar surface 
of the hand. 

6. To secure the host result' h' excluding » 

but the direct rays, and to prevent motion «" err 
tain parts, as well U to secure enough l'*****'V 
render them more easily penetrated, a complex' ■<» 
diaphragm is used. VtriflW ■ 1 ' * 

dlcrl by ditTcrcnt manufacturers 

7. if the plate and the ohiec« ««*' 
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not possess a certain fixed relationship to one 
other, tlie image of the object will |>e di-torted. 

To Obtain a Proper Image. The necessary Jr . 
ratigemcnt of part, plate anti tube to prevent dioor- 
tion is to have the object lying immediately in «n- 
tact with the smooth side of the envelope containing 
the plate (their planes being parallel), and bearing 
such a relation to the tube that a line perpendicular 
to the center of the plate, and therefori likewise p< : . 
pendicular to the object, will p.i-s through the focal 
point on the target of the tube. 

Thus in the following figure, A represent the 
point on the anti-cathode itargcM where the rays 
are generated. Alt. AC. AD. etc , repn-. i • .-ingle 
rays passing from the point A. 

If a plate XV with an object MX '•» placed so 
that any one of the lines AB. AC, etc.. •- ptrpendtc- 
ular to its center, then the resulting image will be in 
proper proportion. It will be more magnified :be 
closer the plate is to the tube, but the van - pans 
will always be in proportion. 

If the plate is placed so that the shortest line from 
A is not perpendicular to it then distortion follows 
ammeter, a type of which is here shown 

Plates are developed in a manner similar to pho- 
tographic plates. When examined the plate' »honlJ 
be held with the coated side towards the operator, 
when tlu image will appear to vou as if ■ '""v 
looking at the part from the point A on the large: 
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lllw.trailsir Pn.ltlon of Tut>«.. Plate ami Han<l In Maklmt a 
Hklarraph. 
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Illuminating boxes add greatly "...the dt.imjoiah- 
ing of details on the plate Remember ihat ,• 
resent* .super-imposed or overlapping sluilo»v 

Time of Exposure. No 

down for the time of exposure a- it . . .*nh dd- 

ferent forms and makes of apparatu and also iron 
time to time with the same machine, depending. u 
it docs, upon so many factors. The beginner is ad¬ 
vised to make a few plates on his apparatus expos¬ 
ing the same part two or three tunes with varying 
lengths of exposures, etc., and thus arrive at a !el- 
inite idea of the time required with hi- own -uthi. 

The following table gives an approximate idea o< 
the time to expose for the various parts ■ the S>1> 
together with the distance from the tube to plate 


PART. distance 

ltal.ll ... tSI-Mls 

Wrist: Kll.'iw. Kora-arm 

HhouMnr ..II to 24 in 

Orvical Vortobno. 

DorMl Vortrbrvi .ll to 24 in 

Lumbar Vortobno . 1 % to 2 4 m 

Foot . li ln 

Ankto. lUo!. ms 

Knre an.I l>*« .1*to 14 In 

lilts.. 20 to II la 

l*rivl».. .. 24 to II In 

("hoot .24 to II In 


71 MX 

tVUMt 
I to Mann 

lit# »»«•*. 

1 to : win. 
I to > »*n 
11« 21 wo. 

I tallow 
to to How 
tin 4 on 
1 to l«M>» 
I to I tom 


'Hie longer time i* for the %uti< na%'hmt 
small coil. Some machine* .trr i '*****'& 0 
Uke innlanun(inm picture* of potikmi of 
body. Mttiteular *\ibject* ah*otb rv> rx 
iHom who in* poorly IvtihfMi ^ ^ 

lively longer exposure* 
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tures.*—It is criminal negligence not to obtain a 
it is possible to secure one. The value to the ,,l, v . 
skiagraph in each case oi dislocation or fracture if 
Value of the Skiagraph in Dislocations and Frac- 
sician from a diagnostic point is apparent if after 
adjustment of fractured bones or reduction of a dis¬ 
location. the plate shows the result to be satisfac¬ 
tory. If not. it enables it to be made so. and also 
serves as a valuable record. 

I have frequently uncovered grave mistakes in 
diagnosis by means of the radiograph; cases which 
would have justly merited mal-practice suits had 
they been allowed to remain. 

The Skiagraph in Legal Practice.—In nearly all 
of the states skiagraphs are admitted in evidence 
provided they arc properly introduced. 

In order to make them competent, the attorney 
must show by his questions that the physician is 
versed in the taking of skiagraphs; that he person¬ 
ally made the one introduced in evidence: and that 
it correctly shows the condition of the part radio¬ 
graphed. The doctor may then state what the plate 
and print show. 

To aid in identifying a skiagraph it is customary 
to place < n the plate at the time it is exposed, lead 
letters giving date, number, and name of physician 
or laboratory, also letters R and I. for right and 
left The patient's name and the dale may be 
scratched on the coated side of the plate after it i* 
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developed, in the absence .>» id letter- t| 5,.. 
tifying it- 

\ record of the number date name length of ex 
posure. distance, kind of tube. etc., should be kept 

In legal cases it is often deemed advisable :o tsVe 
two plates at one exposun one pla-.c being paced 
over the other. This provides against an accident 
to one of the plates. Where the am shoulder, cnee 
etc-, arc involved, a skiagraph of the normal tide is 
desirable for comparison. 


(C) Jeff Behary 2019 





**> 


PRACTICAL X-RAY THERAPY. 


CHAPTER V 


Urn.Tnl Action of Kay—Aulkm on lllood—On Olmi,l»—Uouco. 

toxin—X-rarn nn.l Hlrrlllty—Knrillinilon ..f Criminal*— 

Efrot of Kay on Youiik Amphibian* Abortion Cau«><| b» 

X-fav »n.l Effect on Pregnaney. 

General Action.—The general action of the X-ray 
is finally destructive, a condition largely arrived 
at through interference with the reproductive power 

of the cell. 

It brings about changes in both normal and ab¬ 
normal tissues, the latter yielding first. 

It is destructive to some forms of germ-life and 
inhibitive in its influence on other bacteria. 

This result usually occurs as iu the tubercle ba¬ 
cillus. by first greatly increasing the activity of 
the germs and ultimately producing attenuation 
from over-growth and inability to multiply. 

This condition is accomplished in the living tis¬ 
sues. but has not been demonstrated in plate cul¬ 
tures, leaving the obvious conclusion that the ray 
stimulates the natural anti-toxic elements of the 
body (ami-l” dies i. In this connection a similarity 
is noted between the ray and vaccines and opsonins. 

The X-ray contracts blood-vessels, especially the 
arterioles, even to the point of actually producing 
nrero'is b\ 'hutting off the nutrition or blood-sup¬ 
ply f. • the tissue- This is largely brought about 
by the increase in the cellular coat of the arterioles 
and corresponding diminuition hi their caliber. 
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As the larger part of the ra> - arc ahs- rbrd by 
the skin, it naturally folio - tliat iru y.nneipal 
evidences of the action of the ra;, ar, -.he 

skin and these changes as shown by itching, red¬ 
ness, pigmentation, desquamation, blistering and 
ulcers arc noted under the subject of derma' 

Additional changes from prolonged exposure are 
the formation of little horny excrescences i hyper¬ 
keratoses) on the -kin which at times may become 
malignant. 

Atrophy of sebaceous glands, hatr-foUkle** etc. 
with falling of hair or nails arc other manifesta¬ 
tions 

The skin often become- covered with tire wrinkle* 
from the destruction of epithelial elements and their 
replacement with connective tissue. 

Action on the Blood. -M"fr * »>! r " 

hatistive study of the action <•! the X riv ’.trs-n the 
blood and I quote his conclusion* in full 

1. The Roentgen rays cause a marked dimino 
lion in the absolute number ot leucivytc* m the 
peripheral circulation. 

2. Preceding the leukopenia, there n-av « 

moderate rise in the number of Inix.-cvtc* •• ' 

to 12 hours after the exposure, the tm-r<-*sr being 
due largely to the greater nun-.bi' i poNnuoVat 
cells in the circulation (ob»cr\ed >-n!\ in the rah 

•A»nrrl**f»n Mrili.-tn*. Iv. • 
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have a definite relation to llic lymphoid destruction 
and the kidney lesion. The symptoms may imply in¬ 
jury lo itic central nervous system or auto-intoxica¬ 
tion; (4) it follows that the destruction of leucocytes 
in the treatment of leukemia by X-rays may be in¬ 
jurious to the central nervous system or the kid¬ 
neys llencc, with prolonged and repealed irradia¬ 
tion of the lymph nodes and spleen in human beings, 
possible renal injury must be considered and re¬ 
peated examination of urine made; (5) X-rays dis¬ 
turb the chromatin of all cells; the lymphoid cells 
and epithelial cells of the testes being most sensi¬ 
tive. the renal cells living less so. All cells capable 
of rapid proliferation or renewal arc especially sus¬ 
ceptible lo X-ray influence." 

The secretions of the sweat-glands are easily 
controlled or stopped by the ray without injury to 
skin ..r glands This latter fact has been noted by 
most radiotherapists. 

X-Rays and Sterility.—It has been conclusively 
proven that the ray has a destructive action upon 
both spermatozoa and ova and that continued ex¬ 
posures will produce sterility without other percep¬ 
tible phenomena. 

Thi' is because the more embryonic in character 
the cell* arc. the more easily they arc influenced by 
the ray. which exert* it* primary physiological ac¬ 
tion on tin- reproductive element in any cell. Care 
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must therefore he used to nrotcct the testes and 
ovaries from undue exposure to the rays. 

This is lust accomplished in the case of Roent¬ 
gen operators by the wearing of a protective apron. 

The serious effect of the rays in these cases l be¬ 
lieve has been somewhat exaggerated. It was for¬ 
merly believed that X-ray sterility was necessarily 
permanent, but now exceptions are known to exist. 

Jordan (Brit. Med. Juurn. Number 2T27 I believes 
that operators become sterile in a year r so even 
when using all of the customary protective devices 
(protected tubes, aprons, and keeping a few yards 
away from the tube). 

Granger (Jour. Adv. Ther.. Dec.. 190T i cr-.es care* 
of recovery from sterility after absence ■: protcc 
tion from exposure. 

This should not cause operator* to become care 
less but that such recovery takes place l can person 
ally testify. 

Sterilization of Criminals and in Case of Certain 
Diseases.- The |Hvs*ihility of utilirmg the dest 
ivc power of the rays upon the cellular elements of 
the testes and ovaries a* a means oi protecting <o 
cicty against certain individuals naturally suggest* 
itself, if sterilization at will may be produc.d b» ’lie 
Roentgen ray. While theoretically possible to >lo 
this with the ray, I believe that vasectomy '» ' " 
pier ami more certain method of producing sterilita 
tion. 
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Kflccl of Roentgen Rays on Yount; Amphibians * 

—Schmidt found that the ravs inhibited the growth 
of young larva* and interfered with the hatching of 
eggs Axolotl eggs were exposed ami the com pari 
son with the control eggs of the same spawn went 
to Show that thr hatching was greatly interfered 
with and that where the animals did hatch, they died 
in a short time. The normal nervous tissue of brain 
and cord was almost entirely destroyed. Radium 
rays produced the same results. 


Abortion Caused by X-Ray Exposures, and Ef¬ 
fects on Pregnancy, etc.f — Fracnkel (Interstate 
Med. Jotirn. ipioted in Journ. Clin. Med.) claims 
that the Roentgen ray retards the growth of the 
ovum and tends to produce abortion when the thy¬ 
roid gland and ovaries are exposed to it. lie cites 
one case in which he produced an abortion by twen¬ 
ty-five exposures of from 5 to 10 minutes each, the 
thyroid receiving a treatment every other day. 

lie also mentions interference with menstruation 
resulting when the thyroid was exposed in treating 
goiter. 

I know of two cases where patients that were 
being treated for acne complained of delayed and 
scanty menstruation, which was supposed to have 
b. eit produced by the ray. This might be due to 


• t'rnni «n t In J«iir Am«T. M*d. Atnf. tth. 

"Jr.V.V.V.n tl.l. ..m* ,ubj.r. ln a-MIU«n tn «hn*j city}. 
,, At...I .n-l llnuIn. I'fMJ*' ' 

tw-rhi. Ar. hlv f Ojrn»aoln«t». t.XXVItl. No. J. IS 1 ** 
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extiosurc of the thyroid during the trratinrnt of the 
acne «nd possibly indicates mat »r -Imuld pr.*ect 
ibe gland when treating in its vicinity 

On the contrary, however. 1 have treated many 
cases of goiter ill which there was no deviation 
from their accustomed habit, cither in «|uantity or 
in regularity of menstruation. The flow i- trequrnt 
|y scanty in women atTccled with this disease 

Longfcllner (Munchener Med. Wochensehnft. 
I.III, 1906. P. 4-4) experimented on gumca-pig* an<! 
claims that even short exposure- bail injurious ef¬ 
fects upon the embryo in the gravid uterus and that 
prolonged exposures killed it. 

Fcllncr and Neumann (Ccntralblatt iur Gynaktdo- 
gic, XXX. P. 22, 1906) came to similar coochuiom 
after experiments on pregnant rabbit* and declare 
that the growth of the fetus is arrested and ovanan 
degeneration produced. 

1 do not lielieve the action of the ray to Sc so se¬ 
rious as to wholly contra-indicate the expo-ure ->) a 
pregnant woman to it under all circumstances 
Puscy (Jour. A. M. A.. Pec 8. P**' p PAVM re 
fers to seven women who had numerous exposures 
previous to or during pregnancy . some receiving 
over 100 exposures, without auv precaution taken to 
protect the ovaries, because no danget w.»* known 
at that time. All seven had ehildun with ' IS 
montlis after stopping treatment and none aborted 
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CHAPTER Vl 

tnt.-m.llr „r «»»•—'WllllMH Tab!*—A Thr«e» of Ik* *-—- 

\\“Z of iu> n-o-vkiu. “V2* 

Alway* N«*-RMr> ‘i ' ' •' ‘ * ’ 

ir.ill.il - Ikittiatiua Mul-ly a Ruaatat •! I - '—P. rata 
„( Ikprmalllla A>ul.- IwrinatMl*—<■’» r -i.i 
iu-lutr.1 Horn* Tf»»tn«m t.! lirmullll*—I rrsur**r af 

IwrmutHtr—I. Hi- X• ray I1.~lu.-r <**» ■' UI- .aAr* 

Uicpllbl.-Karl,.rii tin'emlD* X-ra» — 

u.u'ntSnt. .« Pua» _^r a»«»a n.«wtw— 

ii.>.lu"iinn »r ninnmiM I* WR u..e» 

Intensity ol Rays.—In gc«rt..‘ term*. the intens¬ 
ity of the ray varies inversely as the square of the 
distance. Williams (Archive* oi Phys»olog' 
Therapy. February. 190b) states that a medium tube 
hacking up a 4-inch spark, placed with tube 10 inches 
from surface treated will produce redness in an av 
crane oi '*> minutes and places the saictv ’.unit* at 
about 62 Jj minutes. He gives the t. 
able table showing the relative mtenMUc' tbe •»> 
at the several distances together with the old' 
limits: 

_. __ miklY inuuu 

.rtm.i« 

h I I 

It::::::::::::: j& hi \\ ,Kt 

li- VA\ tit «* >•“, 

J!::::::::::::: 1 ?1. »• 

A Theory of the Absorption ol ibr Ki" 
universally agreed that in order to inflwenc* th* 
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tissues, ilu- ray* must be absorbed It is also agreed 
that low lubes produce quicker reactions than high 
mil's, although t hr resulting dermatitis in not *<> 
deep seated. 

I have been accounting for this bv comparing the 
ray to a rifle bullet. A bullet tired at close range 
possesses sufficient force to pass through a body 
without being ordinarily sufficiently interfered with 
to stop it and cause it to remain within the body. 
There comes a lime, however, when the force of the 
bullet is largely spent, and if at that time it comes 
ill contact with an object it does not possess suffici¬ 
ent impetus to pass through, but lodges within. So 
it is with the rays from the X-ray tube; the stronger 
rays pass through the surface treated and at the time 
when they have gone far enough to be easily ar¬ 
rested they arc entirely without the body. Weaker 
ravs arc easily stopped when they have passed 
through a comparatively short distance. 

Since the rays are generated at a point on the 
target and diverge in all directions from that point 
it is readily seen that the closer an object is to the 
target the greater the number of rays, both strong 
and weak, that will fall upon a given surface. Since 
the weaker rays are easily arrested they will be 
stopped and absorbed by the tissues at a short dis 
tance. while the higher rays will pass through and 
will not be greatly absorbed at all. while passing 
through the body. 



Khnnra Print It «> Point* Whrrr tUvi of lMIT*r*n» 

Arr Ka«il> «n«l l'i»t««He 

«»f TuW fr*»m Patlrnt lieim Hrtti’kM l*» 
Aot'onUnt^ Wllh the lVh#lt*tiA« •! 
the !<•>• It i|fn*nttM 
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In order to get absorption of the higher ray* th c 
surface treated would have to he far enough away to 
receive the ray* at a point where most of their force 
was dissipated and they would therefore easily be 
stopped and absorbed by the tissues. (See Figure on 
Page ”1.) 


measuring ami estmtatui 
covered and then it will 
the effect of the ray at ot 
action and thus bring ale 
out producing any visible 
over dosage. 


Dermatitis the Pathological Manifestation of the 
Ray.—In F>02 I suggested that the action of the ray 
should he compared to that of a medicine, where the 
first effects were considered as physiological, gradu¬ 
ally increasing until the full physiological effect was 
manifested, then followed by the first symptoms of 
a pathological effect and finally by a thorough estab¬ 
lishment of a pathological condition. 

1 have likened it to the action of strychnine, 
where the system feels its tonic and stimulating ef¬ 
fect up to the point where every nerve is at the 
highest tension, marking the full physiological effect 
beyond which come the slight twitching* as fore¬ 
runner* of the toxic or pathological effect; later 
manifested by severe convulsions, etc. 

To get results with the X-ray it has been consid¬ 
ered necessary to produce a visible reaction in the 
form of a dermatitis before improvement could be 
c\prctc! It may still be considered necessary as 
we have no means of knowing the exact dosage of 
the ray required to produce a full physiological ac¬ 
tion without passing the borderland into the patho¬ 
logical realm as evidenced by the dermatitis. The 
time is coming, however, when means of accurately 


Geyser's Theory. 1 u yserj believes tin- dermaml 
results from the inductive inducin' winch the cur¬ 
rent causes in the air between the patient »n>l the 
tube, which he claims is overcome 
tube in direct contact with the area treated, a- tn the 
Cornell tube which he has devised. 

Visible Reaction Not Always Necessary 
repeatedly demonstrated the po-*ibdit\ oi 
ing a cure without visible reaction or »'th •*>« 
slight as to be essentially absent, but unfortunately 
have not been able to do SO uniform ■* Ob¬ 

taining results without perceptible reaction that 
gave me the idea of very short, but more frequent 
treatments. 

Short Exposures More Easily Controlled 

lieve that the tissues can receive, appropriate and 
recover from a small dose of the rass in a compara¬ 
tively short lime, and permit of an.ther "".all ■‘"' f 
being administered soon; instead oi one large iWe 
that entirely overcome* the normal r.*i‘tancc ot the 


Ml«'V nor JiMir 

Jour of M»ir*rn. 


Amrr 

May. 


\|r<1 A**'* 

!*»*, ana M«o Tlno* 


|*M • >*> ABM* 

>V«. IMS 





i. 
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Showing • I-rm*lUI» or H^nctlon on the Mucous Mrm 

Uft Product! WhIU Treftllnff an 
Kpl.r rliom.* This Mild ‘•Burn' - Appeared nt «>i«< 

WMrti lomlrn) the Wftol« Upper Up Above 
Mueoua Membrane. Having Disap¬ 
peared, the Drrmalltle Healed In 
Three Week* 


I 






tissues injuring healthy. n..rni»l "art. n 

those diseased. It i» like a twig that mav I*- >1ivh 
bent an indetinitc number oi tiuu - ami Imtnrdi • 
springs hack to its formrr position. i, 0 t break* m • 
when a single strong force is rmployr .1 

By small doses tlic action rhr m um | rf j, 
ttr control ami can gradtiallv he . arried to *hr 
where sufficient effect i» obtained t. , nrrC( 
normal conditions without at ilu ..one » 4rr j 
ing the healthy tissues. 

Dermatitis Solely a Question oi Do-age 

the previous paragraphs it will he -cert that the i 
duct ion of dermatitis is entirely a quosti. . n i,;,. 

I’hc Roentgen rax i- a jmwcrtul agent i m 
used, therefore, with this thought m mind I 
ployed judiciously it is practically harmless, 
carelessly handled it is disastrous alike ! < par 
and operator. 

Too long or too frequent exposures will resul 
an over-dose of the ray. which xxr cal! dermatitis 
Because harm follow- an over dose i- ecnatnlx 
reason why the ray -hould not ht v<d >: a" 
fact that death follow - an excessive .1 se . > at« 
or strychnine certainly doe* not .lets: the phxss 
from using these poisons in proper xloses 
There are. however, -o nunx la.roi. enr.-i 
IBtO llie production <<l the \ rax lhal ils proper i 
age is not vet as thoroughly uudx'tst.xsl ». in 
ease of the dings mentioned 
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HWCTIMt J-MV Tlltupy, 

Chronic Dermatitis. I he chronic forms arc UM1 
ally fomi.l in X-ray operator*, ami almost a | u , 
upon flic hand*.* 

In these case* there U usually more or lew red¬ 
ness and pigmentation; the nails become thin and 
brittle, so that in trying to open a knife-blade they 
bend or break The nails and skin are dry and harsh 
and the nails frequently split lengthwise and arc 
ridged in appearance. I jter they may drop off. The 
hair on the hack of the hand becomes thinner and 
frequently falls out. I'iny hard lumps form under 
the skin, taking on a somewhat warty appearance 
ami frequently breaking down into chronic ulcers. 

serous exudate is commonly present. The itching 
which accompanies some of the earlier symptoms 
mas give way to a deadened or numbed sensation, 
i’ain in the joints is usually present. 

The skin becomes hard and between the leathery 
ridges are many fine wrinkles. 

In occasional cases the ulcerative condition be¬ 
comes progressive; or malignant disease takes hold 
under these favorable or predisposing conditions 
and amputation and finally death have occurred in 
a number of cases. 

Allowing that there are 10.000 X-ray operators in 
the world to-day and that in ten years ten fatalities 
have been reported, the percentage is so small a 
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part of I per cent that no great alarm need be fell 
so far ns life is concerned 

Belated Burns.- The nr; | remembering 

that a burn will occasionally make its appearance 
months aftvr apparent immunity, must not be lost 
sight of. In treating patients where general radia¬ 
tion is required this must constantly be Some in 
mind. A necrosis may appear many months alter ] 
treatment has been discontinued, which ts really an ) 
X-ray gangrene resulting from the destruction of the ' 
blood-vessels supplying the part. 

Treatment of Dermatitis.—Mild erythema* 
appear in a little while without treatment. 

. In those cases where a crust has formed after a 

serous exudation, it should be let severely alone. 1 * 
Nature lias provided the best dressing known 

Applications of vaseline are especially irtitatmg 
and so arc carbolic and bi chloride solution* an.l 
antiseptics in general. 

No other application has given a- much relief a* 
normal salt solution. Obstinate chronic ulcers un¬ 
apt to require curetting; and deep forms being es¬ 
sentially gangrene, should be treated as inch b» 
surgical removal. 

The following combination i* recommended hi 
Me whom in St. IxHiis Med Renew a* g""-.g 
prompt relief from X-ray burns 
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•» I’litmbi acctati* 
Aqttic. 


6|65 

Solve et adder 

A Intii in is sulph . . 
Sodii sulph .. . 


75| 

*\ 

|65 

120| 

d areas. 

Aqua*. 


M. Sig.: Apply locally to the affcctc- 


I have recently made satisfactory use of carbon 
rltoxnle snow in removing the small, har.l lumps 
found in the chronic dermatitis of operators. 

Frequency of Dermatitis.—A number of operators 
have investigated the records to And in about what 
percentage of exposures, reasonably severe derma¬ 
titis develops. 

Codnian says the number is about one in 5,000. 
Kassabian reports three in 8.000 diagnostic expos¬ 
ures. Freund had three severe reactions in 11,808 
exposures. 

Does the X-Ray Produce Cancer?*—Ft seems to 
me very improbable that the X-ray is capable of pri¬ 
marily producing cancer. Since its first effect is to 
increase cell proliferation, it would naturally be in¬ 
clined to stimulate the growth of latent cancer cells. 

•T " ihns* mho ar* IntmilMI In r***1lnc up both aid** of 
iMo lurxlon. lb* following rdmnui or* «lr*n: 

llutrMn* Jour. Am*r. M*r1. AmoO. July «. Iy'1. P l&. I*MI- 

I . iso-i *n.i Star- ’ 
•"«. and Srmaln* M*«1lral*. XXVII. No. 4». haw. 4. 1 * 0 ? 
W*.i ry*ut»cb« Z* ll»elirlfi f. Chlrurgle, XCIII. No. t, July, 
1SV4, Oudlrt art-1 Zlnini. rn. I»r***- Mr.llrni*. XVI, Nrc 1 

It I*04. M'bumann Arrhlv. t. Kiln CMrufBl*. I.XXXIV N" 

I Jayl*. N V M*d. Jour. F*b IS. IM* J«nr A.lvan**'! 
Tbrrap April l*0». p. tot. 
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Also, since it produces the changes in the skin that 
usually result from old age. especially hyperkera¬ 
toses. it thereby affords favorable e- n tin ion* for the 
development of cancer. Oudin in eon mmtinc on 
this point calls attention to a certain factory where 
anthracene is much used and when ;h*»- .ame hy 
perkcratoses appear on the hands of the workmen 
with frequent cpithcliomatou* degeneration. To pro¬ 
duce such a result with the ray implies a prolonged 
and. in view of our present knowledge, a careless ate 
of it. such as would not he likely ?• ■ happen in treat¬ 
ing patients. 

In giving upward* >.i thirty thousand \ *ay «v 
posurcs 1 have never seen a benign . a-e hang* mt4» 
a cancerous one under its use. 

The fact that a few X-ray worker* who suffered 
from chronic demratitis developed cancer H this r\- 
ccllent soil, and died ironi it really proves n. thing 
Of ten thousand workers in any hn< o woeM be 
prolsablv possible to find tn ten year* a d«v*en who 
had developed cancer and wc would not <h<nk oi 
blaming their occupation for it 

To imbue the public with the hcit. i that > ■ ‘ 
dozen therapeutic cx|> 0 'iirce of the '»y »t pred»eat 
cancer is certainly unwarranted hv »nv net* at pn*» 
rut in onr possession 

Ancnt this subject. Dieffenhaeh m >1" 

Record. Match 27. P*V>. state* \es*pH»m» aw 
due to interference with normal ex’ tept's 
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clnTmme^iy " m b > «TgicaJ 
‘fk® *>me rime io influence with a ”'* ,hat «« 
forr - if the case i s urgent * h ,he *V; there- 
! * ,c preference. ^ * ‘ *> cry mus * be given 

°" ! hc ol,,cr »>at.d. owing to th, t 

-v 'ounces recurrences follow . 1 lh .« 

icrence on account of the overlr^i, urglcal mter- 

" bcco,ncs equally imperative to fo"r ° f Smal1 foci - 

eration with the rav. h C c„,J , * up thc °P- 

r„d destroy these loT.rT.i!'"" "* 

"me so suitable as Immedi.JT afttj ” 
um o ' >• 

he mahgnam disease shows signs of spreading, or 
involving glandular tissue, or in the case of tuber- 
culous glands ,f ,he latter break down, operation 
should be resorted to at once, followed by more 
X-ray. 

In inoperable cases, thc ray becomes the only 
method available. Frequently though, in these 
'• •* desirable to remove as much as possible 
by operation before employing the ray. 

There are plenty of cases on record where re¬ 
currences after operation have been successfully 
treated with the Roentgen ray. 





I 



PRACTICAL X-RAY THERAPY. 

Post-Operative Radiation.-Mt::, that «aid an- 

dcr this heading most be a repetition of the state¬ 
ments made in the preceding section ;• s -,. 

portant to emphasize a few points: 

1. To neglect to follow up an j . rji,. , t | v 

ray in a disease where recurrence ..y T „ 

criminal negligence, ml; «| a 

valuable treatment that will • '■inznU pre.rnt , 
return of the disease. 

2. Do not wait for thc tcctmir.ee to tike •.•'.act 

3. Thc best time to trc.i: must In when the feet 
arc necessarily small. 

4. Rocntgcnizc not only the area i q« tated on but 
also include that containing the draining lymphatics 

5. Be sure that you keep it up untv ton or 
given a sufficient dose of the ru\ A quarter .!>■« or 
half dose is worse than n.» N ray at . 1 ua 
doubtcdly accounts for a percentage «v. iaiinres, h 
may even stimulate nett tt»Mic growth' * 


The Production of Fluorescence in the Hu 
Body.—This idea originate- wit Pi W ” 

ton.t The principle involved in s viuintroo o< the 
hod\ or part of it with a mtilffinc whkb w>” d *or 
esce when acted upon bv the \ tat - t ts.lmm w 
anations. 


■inn ntnwi • • ■ *"»»«*». 

t»»«. 

tl'.r.r 
t« rnsil.i 
Jniirn 


l>«r re..t Whin * sril»« i» •' • ' ' * 

il.m.l Klee Owner*.. “I < * '**• 

i, t>h 11 *n.l t* l«"« ..i «• > *>• *•> ‘ '••• 
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Ii the patient, therefore, is exposed to the X-rav 
niter taking one of these fluorescent remedies 
result is a development of light within the tissues 
and the therapeutic benefit that naturally would re¬ 
sult. For this purpose bi-sulphate of <|ui„ine i n 
(lose- from 5 to 15 grains a day; fluon-scin, 6 lo 
drops of a I to 30 aqueous solution three times a 
day. an hour after meals; or esculin 5 to 15 grains 
a day. arc three of the principal substances em¬ 
ployed. X-ray exposures are made in the ordinary 
manner and arc presumably enhanced by the fluor¬ 
escence. 


PRACTICAL X-RAY ntCRAPV 


CHAPTER VII 


123 


M«»ur»- I’ruir ' i 

p,0 „,r J-Prol- II-'. «t "l- r-' " . . 

ior»—ilrnrral 



-*M«I4 «. Xmi 


Protection of Patient and Operator, 
ancc of protecting the patient it iinnrcc*»nty ex¬ 
posure to the action of the X-ray was early recog¬ 
nized and various methods adopted. 

It is only comparatively recently, b-- that 

the profession has arrived at a full rra.i/ation of the 
jjrcat importance of protecting the Vrxe operator 

For this reason 1 ntn giving lhi» subject more 
space and consideration than would at hr.t -eri**' 
necessary. 

Protection of Patient Hie metb si • r • 
the patient most commonly in use ha- l*cm the etn 
ploy men t of sheet lead or tin-foil to eov't the ;■ t. 
contiguous to those under treatment 

Various devices have been contrived for rrrpar- 
ing these shields. 

I have found sheet lead about Ut.' inch thsk the 
most satisfactory, 

Mattv have simple used the lead ee-th.-t a>" ' 

tring. merely cutting 1 "" 

reaching an affected Mirfacs In th»* c**» a mm 
sensation is occasionally felt I" ’ ■ ■ P* " ' ' ' ' ( 

suit of the lead being IbR • 
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of the current and thus receiving a mild charge of 
electricity. This pricking sensation is not present if 
there is actual electrical contact or if the shield is 
insulated beyond the sparking distance of the charge 

on the lead. 

Posey* covers the masks on both sides with com¬ 
mon wrapping paper. 

Schiff and Freundf cover them with blotting p*. 
per. 

Kicnbock. Zeislcr and others use flannel coverings. 
Monrllf used lead-foil lined with linen and also 
mentions the use of ordinary pasteboard masks, cov¬ 
ered on the outside with tin-foil except over the area 
to be treated. 

I have found it convenient to have various masks 
containing apertures of different sizes. Also in 
treating acne, before I used a tube-shield I con¬ 
trived various shaped caps for the head and used a 
pair of old spectacle frames wrapped with rubber 
(for insulation) and covered with sheet-lead cut to 
extend high enough to protect eye brows as well as 
eyes. 

I would now suggest for that purpose lead glass 
mounted in rubber frames.|| 

Got? u«e- an entirely different method, by first 

* .. 

•Wlrn.r M. i W<» i.nuhrlfl. I«»», XI.VIII. |.p l»»J. Ill* 
JT r *(•(» 71-7S 

li«ibur.fr»fn#f| iflii•r«* now on Hi* murk*! 

IS r- Mr.. ifK>. irl. II# M.dlral., HVh. IS. IS»« AL.traet In 

Ar hi*M Ft r»UtU>*irn\ Therapy. June, ItAf 
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taking a wax cast of the p.irt t, Lt- >-«^with ,Vr,- 
tal wax. I quote the abstract 

"This substance softens easily ilin. placed in 
warm water, and remains -oft enough if transported 
to the region by means of a wet ami warm cloth 
It hardens quickly by ahnply cooling, which may be 
accelerated by the use of a cold, wet • we! After 
the cast has been made, its outer -nriarr receives 
a coating of a paste made by mixing equal ; -n- of 
powdered lead carbonate and plaster of paris . this 


l-rsil 111... XlsrelaelM 

mixture is diluted with half its weight oi water Tbs 
coating must be uniformly thick (about ore centi¬ 
meter). A rod may be attached to the cast while ihe 
latter is still wet. anil may be later adjusted u a ' 
kind of a support. 

"In order to cut in the cast an apettmi i ”e 
sponding exactly in 'ire and shape to the -ifleetr. 
part, the operator draws the same Si*t on 1 sheet o< 
paper and cuts it out. Then 

paper is ap|>lii'd on the pan and when it " »•' r • 1 
the outer surface is slightly c>stte.l woh mucilage, 
the east is applied on the pait and the pap*' *'"«ws 
off glued inside the cast NothlUC remain, tc 
done hut to rut out the «s>i responding part o* the 
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cast, preferably beveling the edges \ Vl 
comes necessary to modify the shape or th'V* be ‘ 
sion of the hole, the former hole is first ' tn ‘ 

with the same paste and a new hole cut on, " r,,e ‘ 1 
Aluminum shields, first suggested by 11, 
have been used to reduce the effect of the r! v '" N ' 
the skin as they shut out the mildest rays while' " 
interfering in any way with the passage <J T 
higher rays. ‘ " 

Von Jaksch uses a shield made of a sheet of -i| vcr 
02 of a millimeter thick and covered bv celluh.se 
This is placed over the area exposed and protects the 
sktn without preventing the influence of the rays on 
deeper structures. 

\ arious ointments containing substances opaque 
to the X-rays have been used. Bismuth subnitratc 
with diachylon ointment is a favorite form. 

Pfahler* uses a leather over the aperture of his 
shield, which he calls a •‘Roentgen Ray Filler.” It 
** a f h'k of sole-leather five inches in diameter and 
alxuit four times the thickness of the human skin. 
It effectually protects the skin front the soft rays, 
which are injurious to it. 

A very convenient method, both for physician and 
patient, and mutually protective, is the use of some 
means to shut out the rays emanating from the ItiBr 
except through a small aperture nr window. 

I hi» was first accomplished by Williams, who 

•ArrSty.. Thrf.py, *»».. 
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placed the tube in a box. c dc wish M 

layers of lead-paint, with .. Mittal,!, arrangement of 
a sheet-lead diaphragm for regulating the 

window through which the rays were all ,x» -d to 
emerge. 

Many other boxes, usually lined with sheet-lead 
have been devised 

At all of these methods have a- much hearing 
upon the protection of the operat r a- i -he ;a 
tient, they will be described under that head 

Protection of Operator. -The scrum* results c.-a- 
sioned by continual exposure to the X rax v *e. t: 
slight in intensity, have caused the profession to 
carefully consider methods of thoroughly protecting 
the operator. 

The effects on the operator have included not .ah 
mild chronic dermatitis with change* in nails, hair- 
follicles, etc., but have extended to sex ere an.! un 
healing chronic ulcers on the fingers or hand*. bomx 
growths (keratoses) which occasionally become ;”a 
lignant; and in a number of ca-t* the amputation o 
fingers, hand or arm ha* been neet-sUan-' whilst 
in a few cases life itself has finally been sacrificed. 

It is true that the number of fatabtte* in . ompan 
sou to the number of operators wxiuM amount to * 
very small fraction of I per vent, an.! mail of these 
resulted from burns that fii*t occurred bet.-re the 
seriousness of their effect xxa» known and helot. p-o 
tection wa« « .mim.Ii-h .1 xiti'.U 
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Ihrsc facts point to but one conclusion. Tl,. 
ator must BEWARE, and must take all rcaso^k.' 
precautions for protecting himself. r 

In this connection it is well to state that inst,, 
lions should be required to provide adequate p rott " 
tion for those employes that are engaged in radio.’ 
thrraputic work. 

Kirchbcrg* calls attention to this in » rcccnt 
tide. 

Lead-masks; lead-protected gloves and aprons an, I 
similar devices have been used for the protection 
of the operator. Some very ingenious closets, etc 
have also been contrived. 


Lead-glass has been produced which will effectu- 
a.lj cut off the X-rays and a convenient form of pro¬ 
tection is a large sheet of this, mounted in a frame, 
behind which the operator may stand while the tube 
is in operation. 

breundt considers any one of the various tube- 
enclosing shields satisfactory. 

1 **te of the most simple and convenient iiiIm - 
shields is shown in the illustration on page 129. 

I he shield is secured in place by means of tapes. 

Ihc whole active hemisphere is surrounded by ffic 
shield, which is made of a composition impervious 
to the rays. 

Opposite the target, at an angle of 45 degrees from 


•Af.«ir»rt m ArrMvoa I’hpal'tlOK Tlirrnpy, M»y, I***, p. J6* 
•Ao lilm of III# IlnanlK# n lur, April. I»0». 




PRACTICAL X-RAV THERAPY 






lYnlHtln ,\ ni TuSr IV-nk#. i • 'si* lit 



(C) Jeff Behary 2019 


64 
















1-W rKUTU.M. X-KAV TIIKR.M-V. 

,ht ‘ " f ‘It is a projecting collar 

rounding a window three inches in diameter >Ur ' 
Through this aperture the rays pass when the t, i 
is in operation. >c 

A number oi attachments accompany it by which 
the sire of this opening may be diminished down to 
about H of an inch in diameter and also two or thr. 
tubes are provided to fit into these diaphragms for 
the purpose of enabling the operator to direct tl le 
rays upon a particular spot or within a cavity. 

I have used a tube shield for several years and 
find it very satisfactory. 

Licbermann* describes an X-ray tube made with 
the anode in a tubular extension. (See illustration.) 
This is surrounded by a sheath of lead-glass, which 
shuts out all the X-rays except those which pass 
through a round window in the sheath placed oppo 
site the anode. 

hitting over this window are various sized lead- 
glas*. specula, which direct the rays to the part to be 
treated. 

It is stated that tests with photographic plates 
show no rays emerging except through the window 
or speculum. 


Pfahler s Methods.—I’fahlert uses a large lead 
disk with side pieces to protect both patient and op¬ 
erator in connection with his leather filter 


•N r M~t Journal Oct. it. I Ml 
•Ar. M». Ptiyaloloftlral Tlirrnpy 
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.• : , ' 11,6 ori K inal design consisted of a lead 

disk 18 inches in diameter, with a central openinr 
of five inches, covered by variable diaphragm*. ThU 
disk is then attached to a heavy iron stand which 
allows any needed change in height, angle or rw aj- 
tion of the diaphragms. To i!„, primary device 
is now added either one or two -r.lc shields of lead 
lhc.sc arc attached by an ordinari .pring clamp 
•in. I can he moved about the . ■ . k so as 

not to interfere with the wire* leading to the tube 
and yet so as to give protection ,| u patient and 
the operator. They are made height 

so as to coyer the anti-cathode, and yet allow a part 
of the hemisphere of pliosphnrcsci nee to t«e visible 
I’fahlert has recently contrived a meter, 

which consists of a tapering tin tube > . 

3>i inches in diameter at the longer end ar,! | , n< h 
at the smaller. 

On tile side* of the larger end i> a itenoist *oa!e 
backed by a small fluorescent screen anil internal to 
this at an angle oi 45 degree* is . reflect 

the shadow shown on the screen In the ..-a> 

This can be used while the tube i m .iperatssn 
and through Us mgem, is arrangement the . Iterator 
is thoroughly protected while testing the penetration 
of the tube. 

A diagrammatic illustration is shown 
Kcrgonie in a communication to the \v 
Sciences. Paris. June 5 WJ. dcs.tdwd i 

tArrhlm I'losina ritrr*|<< i»e» 
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|«>iol between t lie operator and the source ol , 
gen rays and of injury." 

Piflard’* Method. -Piflard* speaks of the I 
lander shield and also of one of German mam,(V 
turc of heavy lead-glass. 

Me makes a satisfactory shield by coating his 
X-ray tube with twenty or more coats of l t . „|' 
paint, leaving an opening two inches in diameter op¬ 
posite the target. This coating is carried back an 
inch or so behind the plane of the target. 

He says: “Naturally the ideal tube for safetv 
would be one made of glass, having a high refrac¬ 
tive index with a suitable window in it of glass with 
low refractive index: in other words, the main bull, 
of lead-glass and window of soda-glass. There ap- 
pcars. however, to be some insurmountable difficulty 
in making tubes of the larger sizes (six- and seven- 
inch tubes), such as arc commonly used in this coun¬ 
try for radiography and therapy. Bulbs of four- 
inch diameter can be readily obtained and two such 
may lie joined as in the therapeutical tube for the 
treatment of dermal lesions as described. 

“It is. of course, understood that such a tube is 
not adapted to the treatment of deep lesions or for 
radiography. For its intended purpose it should be 
actuated by a current of moderate intensity, and 
maintained at low vacuum, most readily secured by 
some form of automatic regulation. Non-radiable 

*** Y UeA Journal, Jan ( !»#«. 
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glass extensions can be attached to the main tube for 
the treatment of lesions in cavities,’ 

This tube, which is known as Piflard - Safety 
Tube, is shown in the illustration. It ha« been re¬ 
cently somewhat modified in accordance with l>r. 
Piffard's ideas, so as to make it of great practical 
value. 

PifTard uses gloves for hand prolccti. i made o< 
“driving gauntlets that were well worn and flex¬ 
ible,” which he covered with six layers of » 
lead paint. 

Cooper's Method.—Cooper' . i, 

elaborate closet or lead-lined, hinged wooden irame. 
with ingenious devices by means of lead-glass win¬ 
dows and mirrors, etc., so that the operator can ob¬ 
serve patient and tube and yet be absolutely pro¬ 
tected and also by which fluoroscopic examinations 
may be made with perfect safety. 

It is thus described: "Figure 1—A. B c\ V)—rep¬ 
resents a lead-lined wooden frame hinged ar B To 
the wall A D is attached the current plug and the 
rheostat: X and Y represent two handles which 
bang front above, by means of which two mu'tip't 
spark-gaps attached to the coil can be controlled 
O and Q arc two small windows of heavs lead glass 
Through O the patient and the tube can be watched 

“Figure II represents a middle vrttical section of 
the front B C- \l V is a lead-linrd h.xatd balanced 

’American Mclifin*. n*c I*, im 
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In • system "eights * M, I pulley*. Ii Carrie* q, 
in hr by an outside arm anil the flnoroxcnpc by an j„ 
Mile arm a* shown In the ligurc \t K n a circli 
cl 'i\ inches in diameter, which can be diminished 
at will The anmlc of the tube, the center of th.- 
circle, ami the center of the tlunroscopc can be ad 
justed to occupy the name straight line. They, then, 
together, can be readily rained or lowered. Thu 
give* us a vertical orlhodiagraphic elTcct. The lat¬ 
eral movement of the patient gives h* a transverse 
orthodiagraphic effect. To the rtuoroseopc [•' 
hinged a mirror L at an angle of 45'. The observer 
stand> entirely outside of the primary ray beam 
1 Jami watches the reflected shadows in the mir- 
n»r. lie i* even then subjected to the secondarv 
rav. emitted h> the patient’s body, etc., but these 
are trivial compared to the primary beam. 1'hc view 
obtained is satisfactory and the pulsations of aneu¬ 
risms and the movements of the diaphragm can be 
clearly seen. The leaden lining is metallically con¬ 
nected with the gas pipe, so as to conduct away the 
induced electric currents. 

” \ just criticism of such a scheme as this would 
lie that it presuppose < much knowledge as to the 
appearance of Roentgen ray tubes of different vacu¬ 
um* when rncrgi/cd Phis necessary knowledge 
can be acquired in a way readily understood by re¬ 
ferring to l : tgurc I. 

"T is a mirror so placed that the reflection front 
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the tube S ran l>c «cn by looking through the win 
Jo»v Q. I«* penetrating power can at the same ti lm 
be gauged by interposing various structures, c . g 
movable aluminum plates between the tube and the 
fluoroscope; by means of the spark-gap the appear 
ance of the tube and the ray penetration can !, c 
varied at will and mentally correlated. 

General Consideration*.—Holding uses a lead par¬ 
tition between the patient and the operator, made of 
two layers of sheet-lead l-32-incli thick in a strong 
oak frame. 

It is about 3x6 feet, with a mirror on a swivel so 
that patient and tube may be observed. 

He also places the switchboard on the side of the 
room farthest from the X-ray apparatus. 

A lead-glass window in the screen would. I think, 
be handier than the mirror. 

In fact, a lead-screen with removable panels ex¬ 
tending down the center, the size of a fluoroscopic 
screen, with one pane of lead-glass, would make a 
very satisfactory protector. A panel could be re¬ 
moved and the lead-glass window inserted at any 
desired height.* Then, if a fluoroscopic examina¬ 
tion were required, the fluoroscopic screen hacked 
bv a lead-glass plate could be inserted in place of 
one of the panels. 

All lead-glass shield* in screen form arc also on 
the market, as well as suits made of rubber contain 

'N-vrfKl manufacturer* are n»»w *ii|i|»lrlnii almllar aerr-io 



tng a solution oi lead-foil and vulcanized 

so as to be pliable. 

In concluding 1 I 11 - -object to which 1 have tried 
to give careful con-iderati.-i. wit I a th rerugh re 
view of tile current literature on it. I would -av that 
in general radio therapeutic w> -k ih> -.< r i x 
shietd or safety-tube would ordinarilv be sufficient 
protection. 

In fluoroscopic work, a bario-ptatinura screen 
backed by lead glass, with a lead sheath to <nck>»« 
the handle, or a protective glove » uld be sufficient 
for the average operator. 

A protective apron would be a usefn! addition to 
the foregoing. 

Several new protective fluoroscope- are on :he 
market, nearly all oi them taking advantage ::tr 
reflection shown by a mirror placed at ar angle oi 4$ 
degrees. 

For the constant worker with fluoroscopic and 
skiagraphic work a screen shield i stand behind is 
advisable. 

I have observed two things . 

1. The parts of the body com red with eh -thing 
usually show no trace of X tav influcttcT whm the 
hands are hadtv affected, although th«-*‘ ju* ’* -no 

he involved liy extension whfti niahijnart 
have grafted themselves u|*»n \ :a\ 

2 . I Ik* operators >ufTrtinjj (tom «t \i «»* hum* irv 
those vvlift nhiainrd them Heforr *p«vn! ptxHee-' 
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lion wai thought necessary and not so mucl , , 
who have used reasonable precautions f r " JKf 
start. 0rn ,,| e 

I have made a calculation of the average 
amount of time in which the operator is cx ' *'' 
to the ray when no protection is used. P ° sc,i 

This I would place at not less than five hours n 
day for those busy operators who have contract^ 
severe chronic burns. a 

Evett in these cases it has taken 3 to 5 years Ur 
these to develop. > cars for 

The average operator who keeps back of the ac¬ 
tive hemisphere: who nearly always takes a p| a t c 
rather than use the fluoroscope; or who uses any one 
of the simple protective devices, could scarcely av- 
erage over 10 minutes a day of actual delcteriou's ex¬ 
posure to the rays. This would allow for an occa¬ 
sional unprotected fluoroscopic examination and for 
the momentarv occasional exposure in starting or 
turning off apparatus before getting out of the area 
covered by the rays or in passing in front of the 
excited tube. 

I his would be about 1-30 of the actual exposure 
undergone in the other eases and if figured at the 
•amr rate would require 90 to 150 years to produce 
the same deleterious results. 

Hetween these two extremes there is a wide mar¬ 
gin which would indicate that reasonable precaution 
from the Mart, wottld make it unlikely that the oper¬ 


ator would be affected during hi* nalura 
Exceptions would fairli come in Ihe 
with patients who acquire a bum fr->i 
minutes' exposure owing to personal id 
This statement is not made to mal 
careless, but to show that »eriou» or 
need not follow if simple ami ea-\ pt< 
taken ami a little common mu - usee 
The operators who must l>c careful a 
have already developed severe cases 
from the ray. and cannot afford take 
additional chance of increasing the tro 
In sonic cases where death finaliv 
operateirs persisted in exposing tho 
their condition even had bccemie scrui 
call for amputation of fingers eer hand 
their enthusiasm for the work. 
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CHAPTER VIII. 


Osnsral Technlqao—P-r.un»l Equation—Srtna 
Technique — KKnbCck’s Tr hni jq*- nu-.n a ■ 1 
Pu«r>’» Technique -Aulh..r . Twhnlqu. 
Apparatus. 


Personal Equation.—There arc nearly a? mans 
different techniques as there arc operate; in fact, 
it is not long before the phy -ictan naturally formu¬ 
lates his own method. This bring- u- -j the viul 
point that the personal equation is the roost impor¬ 
tant factor in all electro-therapeutic work. 

We find men using widely different methods ac 
coniplishing essentially the same percentage o: 
cures; therefore. I maintain that it i- no* vs much 
the particular technique employed as it ls how thoe 
oughly the operator has become a matter oi that 
method. 

In a general way. the tissues appropriate and re- -t 
spond to about so many minutes oi actual treat 
ment, there being a considerable margin SctwceR 
the necessary dose and that amount of rav which 
would be absolutely injurious, thu* affording reason¬ 
able latitude for the exercise of individual n.lgmrrit 
and accounting for the fact that result* has^ been 
obtained by widely differing techniques 

Whether short and frequent treatments »ee give*, < 
or whether comparatively long ex jv'*.ires ate ma le 
with a considerahle interval intervening the tes*lH 
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will Ik 1 approximately the same number <.f minute- 
0 / exposure ; while the character of vacuum main- 
lamed in the tube may he so offset by the distance 
from the surface treated that the final result will be 
essentially the same. 

I give, herewith, a resume of the general tech¬ 
nique employed by several operators, regretting 
that space will not permit including many others. 

Schiff and Freund's Technique.—In his textbook 
on radio-therapy Freund gives the technique so suc¬ 
cessfully employed by Schiff and himself. In order 
to avoid any untoward results that might follow 
front individual peculiarities of the patient, lie sug¬ 
gests one. two or three trial sittings of 15 minutes 
each with a medium tube at a distance of 20 cm. (8 
inches) an«l then waits three weeks for any reaction. 

The further technique is: “A Rtihmkorff’s coil (30 
cm.), is worked either from the main or front a 6-ccll 
accumulator, the current being between 1JS and 2 
amperes, and the interruptions averaging 16 per 
second. The tube is hard, yet one giving a good 
greenish flare. 

"The tube must lie so placed that the most in¬ 
tense rays proceeding from the anti-cathode strike 
the center of the region to lie exposed. It has been 
shown elsewhere how the region of most intense 
radiation may lie discovered. 

“The distance of the tube from the skin is at fust 
15 ctn. (6 inches), but this is afterwards gradually 
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decreased to 5 cm. (2 inches). In like manner the 
sittings arc gradually prolonged from 5 to 10 min¬ 
utes, and the part is irradiated until signs of reaction 
occur, when operations are suspended. The author 
has found the following early signs of reaction in by 
far the greater number of his case-, treated a» above 
described: 

1. Intumescence of the skin. 

2. Pigmentary changes 

3. Erythema. 

4. Loosening of the hair. 

5. Subjective symptoms. 

“The intumescence is an early sign w hich is nearly 
always to be observed. A cheek, for example, which 
is being treated for hypertrichosis, appears alter 
about three weeks fuller and rounder than the other; 
the skin appears tenser, a little oilier and perhaps 
more shining. At this stage no alteration in the 
color of the skin can usually be observed. Indeed, 
at first the changes arc not vcr\ striking and thes 
may readily escape the notice «>t an inexperienced 
operator. They arc. however, notices! t>\ the pa¬ 
tients themselves, who usually scmtimxe their dons 
most assiduously: they come, therefore, to the prac* 
titioncr saying that the treatment docs them a lot sM 
good, ami that they 'look much hettei than het>>ee' 
In cases where the sittings ate prolonged tor some 
lime the intumescence is. of c--nr*c. longer main* 
t.lined, whereby seats and ittcgwlatitte* in the »kea 
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surface arc temporarily leveled, and the gcncr .. 
pearance of the integument improved. The i„, 
ccnce disappears after the sittings are suspend^ 
hut often a more lasting cosmetic effect is lm,, 
through the resulting desquamation. It niust'T 
noted that the intumescence is never sharply c ircu * 
scribed, but rather diffuse; its border cannot be 
actly defined. Finally, the sense of touch is not so 
useful in discovering its presence as that of sight 
The alterations noticeable by palpation of an irra.h' 
atetl skin arc almost imperceptible.” 

Kienbock's Technique.—“An adjustable Roent¬ 
gen-tube whose vacuum has been brought to the 
•soft’ or ‘medium-soft’ stage is worked by means of 
a primary current of 3-6 amperes, the interruptions 
being secured through a turbine apparatus at the 
rate of 1 .'-20 per second. The tube must give rays 
capable of penetrating the thorax of an adult at a 
distance of 1-2 meter. This tube is fixed about 20 
cm. from the skin, and front 3 to 5 sittings of 10 to 
15 minutes each are given on succeeding days. The 
sittings are then suspended for two or three weeks 
so that the reaction may develop. After all reaction 
h.i- -tibsidrd the sittings arc resumed as before." 

Burdick's Technique. —In a personal communica¬ 
tion. Dr. C. H. Burdick gives the following general 
technique: 

"For infectious .kin diseases, use a very low lube 
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of about one inch air resistance; one nulluunperc 
of current; for 10 minutes every other day. Tube 
distance from glass eight inches. Watch carefully 
for follicular inflammation and stop on it* appear¬ 
ance. 

"A new tube should always be used in this class of 
cases. With a coil no special protection is required. 
With a static machine pass ray through a grounded 
screen of thin aluminum foil. Aim to secure a se¬ 
vere dermatitis 

"For carcinomata use a medium tube that has 
been seasoned, about 14 inches from glass walls to 
skin. Use one milliampcre of current (or 1? minutes 
daily, for 10 days, and then every other day as a gen¬ 
eral proposition. 

"It is better to avoid irritation. Slow, per-"tent 
radiation gradually does the work 

" The deeper the cancer, the farther away the tube 
should be placed; and occasionally much better re¬ 
sults can be had with a new tube, passing the a» 
through a wet folded towel or similat filter 

“This insures freedom from bums and al ow» the 
use of a good deal more ray. 

“The aim should be to get just enough penetra¬ 
tion to reach the tumor. 

“For sarcoma and tuberculosis of deep structure* 
use an old well-plated tube R\p>'»e nry .-uhet 
day with tube distance of 12 mvhr* tt. ni glass 
"Uav persistently lor month* and fix »' mean* 
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avoid irritation. Slow persistent radiation g, aihl . M 
causes a change to take place in the tumor or V 
cased joint; and it is generally iavorable to the 
tient. 

"The higher and older a tube may be the more 
generally useful it will be found for this trouble ' 

Pusey’s Technique.—Dr. W. A. Puscy's technique 
consists essentially in giving weak exposures and re¬ 
peating them frequently so that the X-ray effects 
gradually accumulate. 

For superficial lesions like acne and psoriasis he 
uses a soft or medium tube with very mild expos¬ 
ures. His standard exposures for such conditions 
are of five minutes' duration with the tube at a dis¬ 
tance of six inches for small areas, at a greater dis¬ 
tance and a longer time for large areas. 

For circumscribed superficial lesions like epithe- 
liomata where he wishes to get a prompt effect he 
gives exposures of fifteen minutes' duration at six 
inches distance and with a greater amount of X- 
rays. 

For deep-seated lesions like glands in leukemia, 
he uses a hard tube and gives the exposures for 
fifteen minutes at six inches distance. 

He repeats his exposures daily or every other day 
and of course to do this must use a very moderate 
amount of X-rays in his tubes. He is a strong ad¬ 
vocate of light exposures frequently repeated. 
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Author's Technique.—1 I whew- in eoi>i|iarati\cl* 
abort exposure# at the start, especially in treating 
• large areas on the face. 1 u*e a low or medium tube 

at about fi to 10 inches from tube wall to part umlrr 
treatment and give 7-mtnule treatments three times 
a week during the first three weeks, when ii no 
idiosyncrasy exists, and no reaction is pre-ent l 
lengthen the time of exposure to 10. I.’ or 15 minutes 
and later bring the tube nearer ihc part under treat¬ 
ment. 

With this method I have never as yet had any un¬ 
fortunate results, although not always curing my 
cases as rapidly as under more heroic mean* 

Occasionally something about the appearance "I 
the- patient (especially the presence e.f illy nourished 
tissues) causes me to shorten my preliminary treal- 
ments to 5 minutes each, while on the other hav 
treating circumscribed areas, as in lupus .-r epithe¬ 
lioma. I usually start with 10-minutc exposures hut 
in a localized eczema t would only expose ' 
minutes. I have not hesitated to g 
treatments daily in selected cases and occasional 
have given two short exposure# per day »o* » '■*" 
days; preferring two short to one long treatment 
In treating lesions below the snrfaec 1 use a n e 
ilium or high tube according to the penetration re 

quired. and place the lithe from 10 to 15 < <* .. 

the surface, giving an average exposure ot 10 m-.« 
tiles, repeated every other da\ • *, th-«e "mc« a 
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week; often using a filter next the skin to lessen the 
external reaction. 

Special variations in technique will be considered 
under the treatment of each disease. 

In my office work I use an 18-inch induction coil 
on direct current with mercury-turbine interrupter, 
giving 3,400 interruptions per minute. Current of 1 
to 3 amperes in primary; one-half to one inilliampcrc 
in tube-circuit Self-regulating tube, enclosed in a 
shield. 

Management of Apparatus.—In my clinical work 
I have often found that students who are able to tell 
correctly the general method of giving treatments 
are frequently perplexed when it comes to actually 
giving the exposures, over some minute or trifling 
detail. 

For instance. 8 out of 10 students when they start 
to turn on the current, with an ordinary button 
switch, arc at a loss to know whether to turn the 
button to the right or to the left. 

Therefore, I will be pardoned in attempting to 
give a practical treatise, if I dwell on apparenth 
inconsequential details. 

The patient should be placed in a comfortable po¬ 
sition in a chair or on a table as desired and if no 
tube-shield is used then employ some other form o 
protective device. 

a With the induction coil; direct current, » 
bine interrupter. Connect tube to coil, cathode en 
of tube connected to negative pole of coil. AO) 


ep 



tube to patient, i 
on one or both sides one-hall inch, if low i-jbe is to 
be used, farther if a higher tube i' used 
Rbcosiat back at starting point 
Turn button marked "Motor” to right, which 
starts the motor of the interrupter.* 

Then turn on the switch marked Main, also 
turning to the right. 

Always turn the motor on first and then the cur¬ 
rent through the coil. 

Always turn off the main first and ’.he motor last. 
Always turn switch button to tight, whether turn¬ 
ing on or off. 

Some coils have knife-blade switches m p.ace o 
the buttons. 

If tube does not light up. move rheostat »»owjy 
forward until it does. A steady butting sound will 
be present at the spark gap and a blue *par* -'a' be 
seen. If interrupted, or irregular, too httlc current, 
so push rheostat farther around !i t o 'hick » riJ 
yellow, too much current, in which ca-e rhev"tat s 
to be shoved back, or the adjust *«>■ 

arated farther until sufficient resistance «» 

duced. ^ 

b. Induction coil, electrolytic interrupter i‘n.* 
one button which turns to right, both m tmmttg .» 

•In Inrturllon .nils with 

• nrlleli Ihnt .Inns «h*> m.-lnr »nS »*”' -»!<«-• 

rent through th» mil «r» »•«* 

“Main." 
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and off. Same methods of adjusting 
steadying current. K ,ubc »"d 

c. Static machine. Leyden jars off; , uScs „ 
tached to special posts in front, extending up , owl *] 
prime conductors. Prime conductors brought m 
ly together over the posts and rod in post adjusted 
upward to connect with knob of prime conductor* 
or leave slight space, these taking the place of the 
adjustable spark-gaps on the coil. The current j, 
taken from the prime conductors and carried 
through the tube circuit. 

Ascertain negative pole and attach that side to 
cathode prolongation of tube. 

Changes are being made so rapidly in apparatus 
that the operator must depend on the manufacturer 
for the necessary technique of managing his outfit. 
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CHAPTER IX 

of HulUVU Tr»««m*nt 

Classification. —In my lecture* during the last f w 
years 1 have been in the habit of clarifying the dt» 
eases suitable for X-rav treatment under four sub 
divisions, which correspond somewhat to those 
given by Moncure.* 

1. Diseases which require th oly- 

2. Diseases where the rays should be used before 
or after operation; or before and after. 

3 _ Inoperable or incurable casus where the rays 
arc used merely to prolong life and nlie'e pain. 

4. Cases in which the rays arc t. he ,-..:i»i'.cre<, 
merely as one of various therapeutic measures that 
may l»e employed, or where their value ha* no* 
been positively established. 

I. Under the first heading 1 place acur. Uvalired 
eczema, rodent ulcer, sycosis, epithelioma i before 
involvement • >f lymphatics'!, and iu» - 1 lu¬ 

pus. I might add some other diseases, hut these 
serve to illustrate the classification 

Nearly all of these cases can he cured with the 
X-ray aione; no other therapeutic measure hetng re 
quired. 

I (relieve the failures are principally due to Unity 
technique or to the failure of patient* to repoti rrg» 
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practical X-ray tuavn 


CHAPTER L 

Diseases in Which the Value of the Ra. li Well 
Established.* 





ACNE VULGARIS. 

(Pimpics.) 

Value of X-ray Treatment. -The t:• 
this stubborn and unsightly disease has been revoha* 
tiotiir.cd by the advent of the X-ray and other forms 
of light treatment. 

If a physician will take the trouble to carefully 
treat a bad case of acne (for instance . ne that he 
has previously failed to cure with drugs an I cunt 
ments). using the X-ray alone, hr will, he curing 
that case, make himself a permanent convert to the 
therapeutic efficiency of the Roentgen r»\ 

This was my own experience. At tii-t 1 believed 
in the ray to a considerable drgtcr but doubted 
whether it would really hr sufficient to cure * very 
severe case; but finally after perfectly curing the 

•K«*r rttitTfnl»tier, «!!•••••• »•**%■••• * . • 

bMIraily. 

In Rlvlnf th« Hi* Itrm* *" »*' 1 * •* 

• l'l'llr.1 |o lh» vai-uum «»f tK« \uh* »-•- •t'.r • » 

.HI.- ■ • • 

following rtiululfiiU mn bo 

IfMMllI W%IU» 

I«fiw miittU foil 

Mr .Hum t ♦* ' 

High rguftl* • 

With • mlllUmm. trr In lh. •*■»•. • " S - •' 

V*r* rtf .utrrni • !« ui.l * w * 
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worst case of acne I have ever seen, either l, 
since, I became an ardent advocate of r , . fc 0f 
therapy for this disease, and it is my belief thl-^th" 
is one of the diseases where failure must be W 
poor apparatus, faulty technique, or irregularity' 
the part of the patient in appearing for treatment**" 


History of Treatment.—Shortly after the discov. 
ery of the X-ray and the demonstration experiment, 
ally of its action upon the skin, it was tried in vari. 
ous diseases of the latter. The first eases of acne 
treated by this method were reported Pokitonoff,* i n 
1897. Jutassy and Gautier were also early users of 
the ray for this purpose, and many operators work¬ 
ing independently of one another employed it in 
their practice. In this country Campbell and Pusey 
were among the first to report the successful use of 
roentgentheraphy in acne. 


Action.—The curative property of the ray is usu¬ 
ally attributed to its atrophic action upon the seba¬ 
ceous glands and its bactericidal properties. 

Technique.—Adjust patient on chair or table, in a 
comfortable position. If no tube-shield is used, pro¬ 
tect hair, eyes and eyebrows with leadfoil or any of 
the devices suggested in a previous chapter. 

Some operator-, also protect lips, and if a maw 
with a moustache, protect it also. I use a very low 

•XII Inurn M*<t Con*r.M. SIomow, M#7. IwrmatolnS^* 1 
•n-tloll 
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tube, protected by a 1-riedlander shield The patient 
may then sit on a revolving chair or -tool and the 
large opening of the shield is hr "light within one or 
two inches of the patient. 

If the pimples cover both cheeks and the chin, as 
they ordinarily do, one cheek is treated five to seven 
minutes and then the other the same length of time, 
and finally the chin is exposed with the pa-.ien' lac¬ 
ing the opening in the shield. 

Where no tube shield is u-ed and the tube itseli 
is of a medium vacuum, the tube should be placed 
six or eight inches from the patient Some oper¬ 
ator* expose from in front only, giving ten to totem 
minute treatments. I prefer treating one vde and 
then the other and do not hc»itate to lengthen the 
treatments to ten or twelve minutes liter three 
weeks have elapsed without marked reaction A 
short treatment should be given three or four time* 
a week at first, and if no severe reacti n appears the 
length of the treatments may be increased or rheir 
frequency. Short, frequent treatment* ear. > 
persisted in will always bring resnlts. 

Auxiliary Treatment.—Although ;' • \ ' ■ ' 

is sufficient to cure acne. I find that the supplement 
arv use of the high-frequency current vibrator* 
massage and radiant heat are valuable adjunct* and 
hasten the cure. 

In applying the high-frequency current !«“'»• * 
employ a medium spark <*av .me hall mchV 
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the vacuum lube, applied to the larger pini[>|,. 

30 to 00 seconds each, and sometimes I u .se a ? r 
effleuve over the whole area, if pustules are '* 
ous. l r ivc to ten-minute daily treatments witli >7 
resonator are in themselves almost as etTectiv ' 
the X-ray, * s 

The vibrator is employed with the vacuum cup 
selected eases, giving a mild massage over the dis- 
eased surface and a vigorous stimulation of the lym¬ 
phatics draining the area. 

Suggestions.—1 try to stop short of a visible re¬ 
action, but as this is usually impossible, it is perhap- 
better to say that a very slight reaction is all that 
should be produced. 

I do not believe in using so much current that the 
opposite side of the head receives possibly more 
effective rays than the area under treatment. 

We are not justified in so harmless an affection as 
acne in producing a reaction that may produce an 
unsightly, wrinkled or scarred skin, much worse in 
appearance than the disease treated. 

If you have a chance to examine the hand of an 
operator who has exposed it unnecessarily to the 
rays for a long time so that some of the chronic ef¬ 
fects are present, it will be seen that the skin con¬ 
tains numerous fine wrinkles. 

These come as a result of the atrophic action of 
the rays and the increased production of connective 
tissue. 

K 1 
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1 have seen this same condition present on the 
face where radiations for sene or eczema had been 
too severe or were crowded too mneh. 

In 1903 I reported a number of case* succe*»fa!!>- 
treated without a visible reaction being present at 
any time.* 

Never allow a patient to use vaseline cm the face 
while under treatment. It favors the production 
of burns. 

Never let the patient use ointment* with metallic 
salts in them. They offer more or less obstruction 
to the rays. 

Never open pustules until they are npe I he 
common habit of deep lancing of pimples is pet-s- 
cious in my opinion, and i* responsible for the nu¬ 
merous fine scars to be seen on patient* who Have 
been subjected to it. 

When a yellow head has formed on a p 
open it carefully with a sterilized nrcdle. and in 
stead of using pressure with the tinge:* t > .-sr*e! 
the pus, press the shaft of the needle aero** the pim¬ 
ple and all the pus that i* ready to come out will be 
removed. Then apply peroxide of hyd-og,-n or anv 
antiseptic solution. 

Pressure simply break* down nature - * limiting 
wall and spread* the trouble 

This may he demonstrated ea*i!v b\ opening s 
pimple in the inflammatory stage and 'hen »qnee*» 

•Am.rl.sn Hlrrlro Th»r*|**iOO isl \ 

1SSI 


■ 
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mg it well, and noting how much larger and » 
it will become in the next twenty-four hours '" r 
Neither do I believe in the application of very h< 
water and hard massage as frequently recoinmcn.lM 
with the intention of stirring up the sluggish skin 
If massage is indicated, let it be done carefully with 
the vacuum cup of a vibrator. Many skins will not 
stand any massage whatever. 

A seasoned tube should always be employed un¬ 
less some form of filter for the rays is used, in these 
cases preferably aluminum. 

It will be observed that in women the face usually 
appears worse around the menstrual period. 

Another point worth remembering is that the pim¬ 
ples are inclined to come in successive crops, grad¬ 
ually appearing in smaller numbers and with a 
longer interval of time between them. 



ACNE ROSACEA. 


(Red Note.) 


Historical.—A* early a* 

others reported the successful use of the X-ray in 
acne rosacea. 

Bearing in mind the effect that the ray -- upon 
the blood vessels, it seems reasonable to expect it 
to be almost uniformly successful. 

Practically, 1 have found it of great value. by 
no means a specific, and rather slow. 

It is usually advisable to combine other irea'.mer.t 

with it. 

Boggs* believes the curative action come* prin¬ 
cipally through the atrophy of the sehaceo.* gland* 

Technique.—Protect all of the patient ■ ' 1 f f ' 
ccpl the. nose and contiguous involved area if 
with a lead mask, large enough to also *hut .wit the 
rays from the hair on the head 

Bring the tube-wall within three to six 
the nose, the principal ray directed on the *'P *d the 
no*c. 

In using a lead mask >1 i* ea*iet to neat toe p»- 
•tient cm a table or reclining eh.ni 


•Trrmn»rnl of w* • rhfHHir 

II. ItOT, P TJ« _ , - 

ft#* *!•«> Kftftftfcr, Tr**liw*wl 

Mini Arm. Itii* 


J A M A 


CNA 
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With a medium tube the distance should be -,i 
0 inches from the tube-wall to nose, and the c 
ure 5 minutes, every other day. '"’ s 

If a low tube is used, the distance should be 
3 or 4 inches, with the same frequency and l en p.j 
of exposure. 

If treatments can only be given three times 
week I use the medium tube at 8 to 10 inches d’ 
tancc. with 10-minute exposures. 

When a tube-shield is used, the aperture in the 
shield should be brought within 3 or 4 inches of th' 
nose and the patient will be more easily treated 
when sitting in a chair. Use low or medium tube 
with same number and length of treatments 
Marked reaction is not very apt to occur carlv and 
may not be present at all. 

I hrec months is about the shortest time in which 
positive results may be expected and no improve¬ 
ment may be noticed for several weeks. 

Alter an apparent cure is effected,' a treatment 
‘very ten day- or two weeks should be persisted in 
for several months. 


Auxihary Treatment—Electrolysis is of the 
greatest advantage in connection with the X-rav 
and I also employ tlje high-frequency current, from 

i u '’ n *f a spark from vacuum elec- 

e or or 3 minutes after each X-ray treatment. 

Suggestion*.- Jo the operator who is for the first 
one employing the X-ray therapeutically I would 






, a nine caution about the d«»u nct d * 
tube from the patient I, '* U ,hl 

little farther away at Cm until the operate- 
to discern readily the early signs of 
ray produces in the tissues 


ACTINOMYCOSIS. 

(Ray Fungus. Lumpy J, w .> 

The X-ray has been advantageously used in the 
treatment of actinomycosis. 

Technique. A 10 to 15 minute treatment -re 
times a week with a medium tube f laced 6 to 8 
inches from the diseased area is suggested. 

Auxiliary Treatment. -Eicetr \. .. ire.juentls 
necessary in conjunction. 

ALOPECIA AREATA. 

(Baldness in PatchesA 

Historical.—In 1900. Kicnbock and rknecht; 
both reported the successful treatment of alopecia 
areata with radiotherapy. 

Remarks.— At first thought it » * - v *rrm • 

what incongruous to expect to grow hao »i<h »" 
agent that is known to make the hut fall out. hot 
on remembering that many cases of alopecia ate M 
fungoidal or parasitic origin, tt i« not strange that 
in these cases, at least, the X rav should he of great 
service. 
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Technique.— The scalp i' usually found to react 
readily to the X-rav. and it is therefore desirable t< ( 
give comparatively short treatments, with a rela- 
lively higher tube and greater distance. 

Protect all of the scalp except the area under 
treatment, making the aperture in the shield or 
mask take in a narrow margin (say half an inch) 
outside of the diseased surface. 

Use medium or moderately high tube, 12 to 18 
inches from surface and treat 5 to 10 minutes, three 
times a week. 

The protection of the rest of the scalp in these 
cases is not, in my opinion, especially essential, be¬ 
cause with as short treatments, so great a distance 
and so high a tube the healthy hairs arc not very 
likely to loosen. 


BLASTOMYCOSIS. 

Historical. —The treatment of blastomycosis with 
the X-ray in conjunction with the internal use of 
po tassium iodide has been reported by Hyde and 
Montgomery, Puscy and others. 

Technique.—Use a medium tube, 8 to 10 inches 
distance, three times a week or to the point of pro¬ 
ducing visible reaction. 


practical x-ray thiiapy. 
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CARCINOMA. 

(Cancer.) 

No sane individual will today c lai,„ , llat 
Roentgen ray does not favorably influence a rc J 
able percentage of cases of true cancer, if hc ' w'n 
take the pains to investigate the records furnishe 
by men of unquestioned standing and integrity. 

This in spite of wide variations in technique and 
great differences in the mechanism employed to 
generate the ray, and especially despite the fact that 
many persons were treating cases who had prac¬ 
tically no knowledge whatever, cither of the X-rav 
or even of general electricity. 

Despite all of these conditions, a sufficient num¬ 
ber of "cures" have been made to demonstrate the 
inherent qualities of the ray itself to destroy ma¬ 
lignant growths. 

At present I would place the number of symp¬ 
tomatic cure-, in favorable cases at about 20 to 30 
per cent.* 

" r of comparison with aurglciil rraulU. rsf- 

O lrurelV IM ?, n by Klnst«r. r. (Doulochc Zelt. I. 

ti. , ' 4> - ,n •bslract of which appears In 

ot €&**§ of mammary cancer 
Hur* Climo. (Unlv. of Vienna), 
rrem IS7T to l»01 Ixrmanrni <-ur„ re.ulllnr In 12.S*. 

, V““Sf r "P"M hr stxlnmal. (Belt. I. Klin. Chlrurale. von 

Brun s. T'.iilnam XI. VII, No. I). siimmnrlsea ;jt oases, with 
r *** • l, ° Tlierap, c.nrette, Keh. isos, p. 1« 

f. ’> William. ijoum A. M. A. fob. 71. Itioili reports IM 
1** * t'»t"l will, the fto* ntpen ray. lie dlsrards the term 
epithelioma, an,I divides all of his eases Into els classes I 
have tabulated his classes and re.ulla ns follows 
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I | 0 w much greater the number oi th,^ symp- 
tooirtic cure* mutt be in the btwh • ( competent 
operators and as our knowledge f the X-ray in¬ 
creases- 

Historical- -The fir-t va~ 
treated by Rocntgenthci ited by Stro¬ 

ng of Stodcholm in December, 1W*. Since that 
time hundreds of cases have been treated and re¬ 
ported by operators throughout the world 

Technique. — It is not the object - rk to 

go into a resume of case histones, hut to briefly out¬ 
line the practical technique of treating the* 

In the treatment oi carcinomata the technique 
varies materially with the location oi the c-k.s 
I t must be home carefully in mind that the object 
of the operator must he to place the tube at s jch a 
distance that the zone of spent or absorbable rays 
includes the diseased area. i«r without ahwrpitoo 
there can be no physiological action. 

Ill superficial growths a low or medium tube » 

Vo t» v *'“, 

Teratel tl.«■' 


Clama. 

. Superllclat aktn carvlnomaa. 

. Dt«p »kin ctrcluomu •• 

. Rxtmatve rrrurrrni 
mr tnufrttli* carcinoma* I* 
deep R(ru«turM . * 

. Oarrlnomaa on » u c t « • 
mnnUrAtit* , 

. Primary rarclntmtt of t 

brraat. ■ • • • ■ . 

I. lUmirrtiii ttn’lwww .. 

flit brutal 


% 

% 

% 

I 





(C) Jeff Behary 2019 












IT A 


PRACTICAL X-RAY THERAPY. 


used. Whether a daily five-minute treatment at 
about 6 inches shall be given or whether 10 to 15 . 
minute treatments three times a week arc to be pre¬ 
ferred, must largely be governed by the individual 
case. 

I believe short frequent treatments arc usually 
more satisfactory and more under the control of th"c 
operator than longer ones. 

It is not always possible to have the patient conic 
to the office every day and the treatment must be 
regulated accordingly. 

It was formerly always considered necessary to 
protect surrounding parts with a shield, the aper¬ 
ture being cut to include a margin of one-half inch 
outside of the edge of the lesion. 

As the whole success of the treatment depends as 
much u|HHi preventing the spread of the growth as 
upon curing the visible lesion, I am coming more 
and more to the conclusion that no protecting shield 
should be used. 

In this way every possible channel for the spread 
of the disease must come under the influence of the 
rav-.. Diseased tissue is known to yield more 
readily than the normal, and with mild, frequent 
treatment* there is no great likelihood of producing 
a seriou* reaction in the surrounding structures. 

The object of the treatment i* to destroy the 
malignant growth, and if a slight reaction should 
be produced or a temporary falling of hair should 




PRACTICAL X-RA% TIir.».M»V t#> 

it i* o{ much consequence th*u the tic- 

li ruct ion of the cancer-cell*. 

A method 1 frequenth employ a'-m the tact 1 * 
c ,he shield only about every third treatment 
Tn treating deep-seated lesions the tube *h«»W 
, . hid' and removed 10 to 20 inches from the 
'' of the body in order that the growth «a> 

■Ifeeted before the skin * m - 

ff -|1ie effect on the skin may be obviated 
. „ »«■ missing the ray through a diaphragm oi 
Sdva.hVr as recommendedb, Hahler ; or thro*. 

a nurffick'considcrs a w.t. folded towel 

, Efficient filter 10 *■« 0M the ^ 

, h^Tih loot .ear. he a»Hace. - «...." 

ttl.lv looted I"t X-tay Heatment. 

To summarixe the technique 

,, Small Mlltetfieial le.tm- *> *"«>' ^ 

head; temple, o, «»>»'•< 

Lv to Wt. ' « 

IS minutes, three times a " f>v wlth » 4* 

About eye. protect eye ha . 

small lead shield and treat a* a*"' 



•Jumn Clio M«l 


Ms* 



(C) Jeff Behary 2019 


87 










176 


PRACTICAL X-RAY 1 HF.RaI'v 


c. Cancer of breast. Medium tube, 8 to If 
from lesion, 7 to 15 minutes, three time. - * ,nchc s 

d. Cancer of larynx. Medium tube; 8 to 10 i 

from surface; 10 minutes; three times a week n 
tect face of patient. k Pf °- 

e. Cancer of liver, stomach, bowel or other i„ 
ternal organ. High tube; 12 to 20 inches distance’ 
10 minutes, three times a week or 5 minutes daily' 
Filter out weak rays through leather, aluminum or 
wet towel. 

f. Cancer of uterus. Treat through lead spec¬ 
ulum; extension tube of protective shield; or 
specially constructed Crooke’s tube; 5 minutes daily 
or 10 minutes every other day. Occasionally treat 
as for deep-seated lesion without using shield for 
the purpose of reaching areas contiguous to the 
lesion. Medium to hard tube; latter preferred. 

Auxiliary Treatment.—The high-frequency cur¬ 
rent proves a valuable adjunct in superficial lesions. 

I always employ mechanical vibratory stimula¬ 
tion to the lymphatics draining the diseased area; 
but never over the lesion itself. 

This prevents engorgement of the lymphatics and 
probable involvement of them and lessens likelihood 
of undue reaction from the ray. 

When to Use the X-ray. -Where operation is 
indicated and offers a reasonable probability of suc¬ 
cess it should be billowed up by the use of the ray 
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to guard against extension and recurrence from 

overlooked cancer-cells 

Where the lymphatics arc nn: mv, KoJ a reason¬ 
able amount of raying «!>• ild precede aeration an 1 
may render the latter unnecessary. 

In inoperable cases and recurrence after opera¬ 
tion, the ray should always be used. 

I agree with Witherbee* that th- ra;, si -n'A be 
used immediately after operation. Hr *a\ * In 
regard to the time the X-ray treatment should be 
begun, the patient should be treated on a -.tretcher 
the day following the operation This may v<rr. 
rather a radical procedure, nevertheless the orih 
which may be in the open wound or in the adjacent 
tissue will be more completely destroyed in a mach 
shorter time when the wound is fresh ar.d open than 
when one waits for union before begtreat¬ 
ment. The open wound not only gTeatU tact’..rates 
the direct action of the ray on the remai ning CtBfc 
but also affords free drain. the VlfMjT 

vessels in this region which may be laden snth 
cancer cells.” 

Dc Roulct likewise advocates tl» rl ? 

following the radical operation 

Strehelt has devised a apccial tube wWcfche**** 
within the tumor mass, after prel.mman 

In this connection l wish also to qno» “ 
admirable arti cle by Skinner*. who »avs 


•I'h.rloll. M»>t 
tMitm-h Met Woeh l- 
tJour Am«-r Mi>.t *•*«' 
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"I. A la try proportion of recurrent ma t 
growths docs not respond kindly to Room 
lion, perhaps because of the increased mil;?"’**' 
with which operative interference seems t( , j ! ,e) ' 
some cancers, notably sarcomas. n,l>u * 

. " Rofntgeni'wtion is delayed until rccilI 
rencc is manifest, the process may then have becon 
m> widely disseminated as to preclude the possibilh 
of benefit from radiation. 

"3. If the affected area is radiated immediately 
after radical extirpation of the lesion, the degre, 0 f 
remedial (destructive?) influence demanded of tl, r 
ray will be limited to such as will be necessary f., r 
the elimination of miscroscopic foci of malignancy, 
whereas if recurrence is awaited the remedial in¬ 
fluence required will be much greater because the 
lesions will be much larger and better developed, and 
the degree of increase demanded may he so great, 
especially when deeply-located structures are in¬ 
volved. as to be impossible of attainment. Under 
such circumstances we would lie confronted with a 
condition which might have been eradicated had we 
acted promptly, hut which our omission had allowed 
insidiously to develop and compass the destruction 
of the patient. 

"4 We know that in a certain proportion of 
rases treated by a cutting operation alone, recur¬ 
rence will not take [dace and the cure will be radical 
On the other hand, we also know that we never can 
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assure any one patient that recurrence will t.<x 
place in his case, and we are i*rfectly certain that 
recurrence will declare itsell in a large proportion 
of all cases. If immediate post-operative Roentgen 
ization is omitted in any one case, that may be the 
very one in which we shall encounter recurrence, 
and it is highly probable that had we applied the 
ray immediately after the operation the accident 
would have been prevented. By Roc-.i gemiing 
every operative case we are assured of having ex¬ 
erted every effort for the rebel of the patient, and 
that wc have saved all of our patient- that it ni- 
possible to save. 

"5. It is imperatively incumbent on us to apply 
any measure which has the power to destroy or 
inhibit malignancy, to the task of lessening the pro¬ 
portion of post-operative recurrence-, that ihc 
Roentgen ray manifests such a powet i- proved be¬ 
yond a doubt, and the clinical experience of tS-n< 
who have thus employed it with a comet tech¬ 
nique. has amply continued the validity of this i 
tent ion." 

Results.—Burdick* sum- up ’ ■ el; ■ 
treatment as occurring in the following order 

1. Relief of pain. 

2. Decrease in or disappearance of bemontxag* 
or discharge. 

3. Gradual atrophy of the gland* 

• \\l..,mnlr* Mr4 * vh 
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practicai. x-ray therapy. 


4. Active congestion of the tumor. 

5. Gradual absorption of the tumor. 

Me says: "In the majority of cases, however, We 
find that a certain amount of the tumor will rem»i t , 
and may be removed or let alone, as may be thought 
best bv the attending physician, as cither methoj 
seems to offer equally good results, as the tumors 
have shown no tendency to grow in the eighteen 
cases that have been under my observation for over 
three years.” 

Suggestions. — Persistence and perseverance 
count. 

Cancers involving mucous membranes do not 
yield readily to the ray. 

Bear in mind that with our present methods of 
measuring the rays probably no two exposures are 
ever exactly alike. 

In general, use a seasoned tube, especially in 
treating dccp-scated growths. 

Additional lllor.lurn on X-ray tr.'iOm-ntor r.ncrr 
Ah.tr.of Report on trench Oon*r«..« of Hur«»rv. I «rlc 
itr»n«l«i»d hy Ilelncck from Iterue 'In ChlrurRlO. •- • 
Muricry Oyn nn*l 

” M* rfon Trr.tm. nl of f.nrcr by the 5'S&mVVvt"!»•«' 
on lh. t’.r of It*Alum Internal. Jo.irn of "uraeryjOct^JJ^ 
Rudt. Jlrln.ky. tnop.r.hIr »nd j)r.p-ic.lcd C. 
and Tlrlr Treatment with RorntKcn It.y. .nil 
Journ Amrr M«-d A**oc.. Jan. I?. I»"T Orowtli. J A 

William. X-r.y Treatment of M.IUtn.nl 
M A , M.v «. IMS. and J.n. *•. t»«^; 

John.ton R.dlothrr.pr In Mallan.nry, 

t»e: 


Am<r Med.. Oel.. 
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Historical.— The first rc<ortl- that 1 >i the 

use of the X-ra.v in eczema are by Hahn' »r.d 
Albcrs-Schonberg 1 in 1898 and Mackey* in 1899. 
Ullman*. Jutassy.* and Schiff an.l Frcui..J* reported 
cases in 1900. 

Remarks.—My own first experin H it 
curred in 1902 when 1 cured in nine trt.vr-.mts a 
case of chronic eczema of the right cheek, which had 
existed for a number of years. 

After this I naturally made use oi the nv at 
every opportunity, and I believe chronic ccrcma is. 
theoretically, always curable by this agency 
Unfortunately, faulty technique and failure of 
operation on the part of the patient art feature* 
that have reduced the proportion of cures to »S oi 
90 per cent. 

There is no doubt that relief from itchn v - ' 
pcricnccd even in acute eczema, m mo»t v**e» h 
it is in the chronic forms, charactenzed h' ob.tinate 
indurated patches that the X r*> twoonc alnto*» a 
specific. 

•Freund*. Tnl biwY. P ******)..*,’.'. '.V'.o* l\ ► r * 

•rnriuahrtft. . -I "«■>* >»*» '•••'.r’f'vV 2 ,i. 

•liruhih Journ. IVrm.iolotv <•»* *[ ** 

•Wl.n.r Mod rrrMo t*M. M l r |«M III P 

•I ..11.. .. ■> .1 Oeh Ml I 

lit. 

•Ibid . P l*t 
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PRACTICAL X-RAY THERAPY 



The ray acts quickly upon eczema and r . 
obtained in a comparatively short time * U,t * * r * 

Technique.—I prefer a very | 0w tube 
which fluorescence is scarcely noticeable o °"* in 
a dark room. XCc Pt in 

I place the tube within 3 or 4 inches of the SUr ( 
to be treated, protecting surrounding parts jf 
the face. A 5-minute treatment is given every „ili 
day or three times a week. ’ lcr 

The reaction is ordinarily quick to appear. 

In treating a large area I frequently use a medium 
tube, placed at 8 or 10 inches distance and give 7- 
minutc exposures. 

If no reaction occurs in three weeks, the time is 
lengthened to 10 minutes. 

Improvement frequently takes place after one or 
two exposures. 

Auxiliary Treatment.—I find that the high-fre¬ 
quency current through a vacuum tube, is nearly or 
quite as effective as the X-ray and therefore I 
usually employ it at the same time. 

I use a mild spark (about one-third to one-half 
inch in length), keeping the tube touching the sur¬ 
face part of the time, and part of the time raised to 
get the full effect of the spark; but always passed 
rapidly back and forth over the tissues. In cases 
of intense itching I can usually relieve it in thirty 
to sixty second* with a very sharp spark. 


PRACTICAL X-RAY HltJUpY 


1M 


Considerable reaction quickly folio, vs thr 
She high-frequency currint. It hi- •hr advantage 
{ n ot being as dangerous a* the X-ray and nu¬ 
tritional and upbuilding rather than destructive ,n 
its action. 

The Lcuodesccnt light has also gm 
factory' results. 

N’onc of these measures interfere- with the em¬ 
ployment of any local or constitutional 
that the physician may sec fit . except that 
ments should be used containing am will 

obstruct the passage of the Roentgen ray s. 


EPITHELIOMA AND RODENT ULCER. 
(Skin Cancer.) 

General Remarks. -Soother.!.- — ha- 

much to bring the X-ray into pr ® «*" 

attention to its therapeutic w-rth a- cutaneous 

cancer. 

I class it with those diseases that ate cut 
amenable to careful and proper \ ray treatment. 

provided this is begun before there is any c a..a. 

involvement. 

In these favorable cast - I ''oboe 
apparent cures is not lc»- than $ , , 

In miscellaneous case*, mcludmg tb.-r «>' ' < 
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PRACTICAL X-RAY THERAPY. 


ular involvement, the "cures" average 60 to 70 j, Cf 

cent.* 

This in spite of many and varying technique,, 
good, had and indifferent apparatus, etc. 

Under proper conditions it is not unreasonable to 
believe that the percentage of symptomatic cures 
should be greatly increased. 

I exclude cases where involvement of the skin 
exists as a result of metastasis from other areas as 
well as those eases where the glands or deep-struc¬ 
tures have become diseased. 

So much has been written on this subject and so 
many favorable reports ltavc been made that it 
seems superfluous for me to enter into any lengthy 
discussion of it. 

•Puwr, Journal American Medical Association, January It. 
1888. report* on 111 ca*e* of epithelioma treated more than 
three year* prevlou»ly to July. 1*07. He aum* them up In 
four rroupa. a* follow*: 

l. Successful .SO rarer 

S. Practically *uccea*ful . t carer 

S. Dlrtlnctly benefited.IT earn 

t Failure■ .l: carer 

TM» maker 73% of absolutely aucceaarut caret, nnd It la 
In tercet Inif to note that *» of the 80 caret cured were recur- 
rerrer “after prevlour radical treatment, uaunlly operation.” 

Heyerdahl, S'orak Maitarln for Laetccvldenrknbcn, Oirlail- 
anla. I-XVlt No. 3 Abatract J. A. M. A. April 28tli, 190C, re¬ 
port* II carer of rodent ulcer, all of which were cured: alro 
four of superficial epithelioma. He atatea that rodent ulcer* 
yield more rapidly than epithelioma. 

See reference to K. O. William* - result* under carcinoma, 
alio, P.-hitr Unret, November 28. 1807. Treatment of 
epithelioma with ttoentRen rays. 

Folland. <'*llf State Jour of Sled.. Au«rmt. 1807. present* a 
• »rle* of photograph* In IS rate* showing the reautta of 
X-ray treatment In auperflrlal matlknanelea. which prove a* 
he save, that “from a therapeutic standpoint the lloentge* 
ray* are neither a travaaty nor quackery.” 

ttulkley and Janeway In the Medicaf Record. March II. 
IM*. gl*« a rSnim* of the results In «00 rases of epithelioma, 
which makes an Intereatinir romparlaon of caualle pa*t«*. 
X-ray and operative measure*. 
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Historical. —rhe lir-t cave ciugtr. 

therapy was employed wa- reported t 1> -a. by 
Stctibcck* of Stockholm. This was « cast of rodesi 
ulcer. 

Sjiigrcn shares in this honor and in On* country 
\\ Merrill and W. Johnson treated a cave in 18994 
Surgery. —It is not the i '■ 
to decry the use of surgical measures to remote* 
suitable cases of cutaneous cancer A j ml toons 
combination of surgery and X-ray wt". be ioun-1 a 
most valuable combination. I believe, howetre*. 
that the X-ray should always be used, alter opera¬ 
tion and in the majority oi operative case*, both 
before and after. 

Where the growth is spreading rapid:* a: 1 gUod- 
ular involvement exists it would l>e unwise to delay, 
and I would advise immediate operatic*! : «'• 

by a course of Roentgenthcrapy In otbenris* 
healthy individuals where the lesion i» not growing 
very fast, the X-ray should always be u«ed Me** 
operation is resorted to. 

Due consideration must be gumv the .vatt.*i 
of the ulcer; for instance, glandular tnvoXemmt t 
much slower to occur wuh the di*e.**v on th« 'TP** 
lip, than when it is on the lower ♦ 


•XII. lauraaL M^rVaj^ ‘{ft 


,8> »»*»»* * '* 


I life., n.,I In Phil. - _ 

<*■»! I.....V, p »*# > . ►» 

IA* * rule. *plth*IHMU* on «** »*••* f 
nn *1 une* amt Own f.dleweA »r V* 
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I'RACTICAL X-RAV THKRAPV. 


Tcchnique.—l customarily protect surrou.i,| 
structures with a lead shield, the opening 
sufficiently large to include the diseased tissue ^ 
an area about one halt' inch greater of sound tiJ*' * 
about its margin. I leave this shield off every thi d 
or fourth exposure in order to be certain of" reach 
ing all contiguous areas where possible cancerous 
foci may exist. 

A medium or low tube is used, and the lower the 
tube the nearer the wall of it is placed to the surface 
treated. 

In certain cases about the face I fasten on a little 
gauze with an opening cut in it and bring the apera- 
turc of my tube shield in contact with the gauze. 

In this case the tube wall is only 2 or 3 inches 
from the lesion, and I use the tube as low as the 
vacuum can be reduced to ; (with the ordinary tube 
I keep the regulating wires at cathode end, touch¬ 
ing), and employ very little current through the 
coil. Use an old tube, and 5 to 8 minute exposures 
every other day. 

I would not,suggest this method until the opera¬ 
tor became thoroughly familiar with his apparatus. 

For the beginner I would advise the use of a 
medium or low tube at a distance of 6 to 10 inches, 
according to the vacuum of the tube. Give pre¬ 
liminary treatments of 7 to 10 minutes, and then 
increase length of treatment to 10, 12 or 15 minutes; 
exposing every oilier day, until reaction is produced. 



rHACTtCAt. X-RAV TUCRAFY 
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with the surrounding ti-Mir- r .r< tertrd you need 
not care particularly about the i»«m ..t reaction 
' s a good reaction is what you are after, and you 
tannot produce a cosmetic effect any worae than the 
cancer itself produce*. 

These arc the case- where th. ten u»ne»» . ■: the 
disease excuses the production ■ tiMderab’.e 
■•burn" if that should happen. 

Auxiliary Treatment. -Sharp high-frequency 
M>ark. 3 to 5 minutes daily or ever-, other day » 
advantageous and is itself curat 

The same may he said of intense white . V 
I.cucodcsccnt light). 

In certain cases I use vibratory stimulation to toe 
lymphatics draining the diseased tissues 
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FAVUS AND TINEA TONSURan S 


(Ringworm of the Scalp.) 


Historical.—In 1897 Freund advocated the 
the ray in these eases, and in 1899 i n conjunct' °* 
with SchilT he reported the successful treatment' 01 ! 
these troubles. 1 0 

Technique.—One method of procedure is to use 
high tube at about 15 inches distance, giving a 5 to 
7 minute exposure three or four times a week. The 
object in this case is to eliminate the softer rays so 
that too quick a reaction may not be produced in 
the scalp, which is unusually susceptible to the rays, 
I find that a medium tube at 10 inches with 5 to 7 
minute treatments is perfectly satisfactory. An old 
tube is used. 

It is usually necessary to carry the treatment to 
the point of making the hair fall out, as upon this 
especially depends the value of the treatment. 

The hair returns after a time, and then greater 
care must be exercised in the amount of reaction 
produced, lest by causing it to fall a second or third 
time it may cause permanent baldness. 

Maclcod* has investigated with reference to pos¬ 
sible injury to the brain resulting from treating the 
se.ilp, but finds no evidence to justify any such as¬ 
sumption. 

Hmy IS. m» 




PRACTICAL X-RAV THERAPY 

GOITER. 


1® 



(Simple Goiter and Exophthalmic Goiter.) 

General Remark*. —It i • • . c »i 

whether the X-ray is really curator : ^ ,t f r r not. 

Posey in his text-book reports three cates, in one 
of which there was improvement and two c: which 
showed none. 

In an article in the Journal of the American Med¬ 
ical Association, May 13th, 1903. he reports in tom 
small “parenchymatous goiters there bad beer, per¬ 
manent diminution in their sue In ore : these 
eases the gland has shown no returning enlarge¬ 
ment after eighteen months. In most of the cases, 
however, there has been no benefit." 

Mayo* reports marked benefit tn exophthalmic 
goiter, “sufficient to give this method a place m the 
treatment of Graves' disease." 

Pfahlcrf notes improvement in 2S out of 31 cases, 
while Dock4 after treating 32 ca*c% t t v e exoph¬ 
thalmic form, considers it mtrclv an ad’onct to 
other measures. 

Pfeiffer (Beitrage a klin Chmirgw. ion Rrua» 
Tubingen. XLVIU No 21 conclude 
suits in 51 eases treated in v.vi Umn'x tWC th»* 
Roentgen ray is usually ineffretua 


* M. <1li Mt ttri .Xil N.x « »•*• . 

tTlirrnpeiill. il»«,ll*s 1 V 

tlj, Trlhiin* Mc.ll.nlt> ’ 

liooh. |« 1*1 
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PRACTICAL, X-RAY TUCIArv. 


Cook (Journ. A. M. A.. March 7, 1908) ri . 1KJn 
5 cases of exophthalmic goiter treated by * 
bination of radio-therapy and high frequence 1,1 
a cure in those cases where treatment was re 'T' 
and persisted in, and marked improvement inn* 
the eases treated. ' 

Faber (abstract in Jour. A. M. A.. November > 
1W7) reports use in four eases of simple goiter w i,h 
benefit in all, one being entirely cured and anodic,’ 
reduced one-half. Me also treated X eases of exoph- 
thalmic goiter with “remarkable results." 

Freund (Munch, mod. Woch., LIV, No. 17, l«x» 7 ) 
reviews the work of a dozen operators, and reports 
five cases of exophthalmic goiter treated by himself 
with unmistakable bcAefit in all. Two had had no 
signs of recurrence for a period of 15 months. || r 
used a moderately soft tube at 8 inches, exposing 
8 to 10 minutes. 

I began using the X-ray in goiter in 1902. and the 
two cases that I treated at that time, one being 
exophthalmic, the other simple goiter, both yielded 
so quickly to the ray that I was satisfied it would 
prove a specific. 

Subsequent experience has not borne this out. 
Sornr cases that would seem especially suitable lor 
treatment have given practically no results what¬ 
ever, while in several cases of exophthalmic goiter 
the result ha» been beyond my expert^linn. 



rSAlTIlML x-ray Tines set. 

| would place the numb. - t 

a , about 50 per cent. 

Technique.- I use »h> \ » . : * ■< l rn ti'-» 

a, a distance o< ; t" 8 niche. >„d got- . - : mm 

utes exposure. This 1 reprsi three , toe, „n>« •. 
week. I do not try to produce si., tile msetiou. *. 

| have found that this g.c'< n. better result. 

Auxiliary Treatment -At •• „ , t-. - ; »: 

wavs combine with the X rav ‘.be „.c <A the higb- 

frequeue) current wd mechanical .-.i-ratwa U 

selected cases I also ns. galvanism sr.J islrtnal 

medication. 

The use of scrums ha* proved them worth* m 
trial in those cases which te*v«t the r»' 

Mv routine treatment now t* to lotto* op the 
X ray with the high frequency Its*" 'h* 
luhe. using as sharp a *p»rk as the |«ai»cmt e»a 
stand; |»as»iug the tube rapidly back t.»m 
the goiter for three to lice minutes after whwh 1 
use the vibrator ovei the g»itct to* » •<* 
and then to the neighhorim: li mpHlitfA 
those under the arm 

III one large case I reduc'd tbr • 
the neck at the r»t. ot an in.h p>t 
other appaiciitlc similat ease three 
ment »liowed OUl> ball an on b 
ureinent. 

Some small goiters rtdu.e tspnl!* 
ret mu in a lew month* 
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HYPERIDROSIS. 

(Profuse Sweating.) 

General Remarks.—From the nature of the action 
of the X-ray upon the skin, where it produces 
atrophy of the skin and all of its elements, including 
hair-follicles, sebaceous glands and sweat-glands, it 
was inferred that it would be useful in cases of pro¬ 
fuse sweating where confined to local areas, as the 
arm-pits or feet. 

It docs not seem to produce as much relative 
atrophy in the sweatglands as it does in the hair- 
follicles or sebaceous glands, but has proved quite 
efficacious in relieving the distressing symptoms 
arising from the over-activity of the former. 

It has also been found useful in destroying the 
micro-organism giving rise to the disagreeable odor 
accompanying some of these cases. 

Technique.—I have employed a medium tube 
placed at about 10 inches distance with seven to ten- 
minute exposures, three times a week. 

I have found the arm-pits to stand relatively more 
of the rays than the feet; and if the circulation is 
sluggish in the extremities care must be exercised 
in the application of the raj’, as it is found that 
"burns" appear quickest in those parts having the 
poorest circulation. 

Some operators in treating hyperidrosis prefer to 
give a twenty-minute treatment with a medium tube 
at 10 to 12 inches and then not repeat the treatment 
for a week. 
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hypertrichosis 

(Superfluous Hair.) 

Hi„ 0 ry and Remarks. -Wli ;- ... 

the successful treatment ui a laiiy naevtia, 

U, epilating effect of the Roentgen ray was her 
Med as a remedy for all bum-, f hypertrichosis. 

Experience has shown that while the ray certainly 
. ; j, #V c a positive effect upon the growth, it can- 
,ot he. used with uniform success in all case* of 

\h", si" ricncc dates back to 1‘Xtt and J havu 

treated a large number Of casw. 

As I have been accustomed to tell m> classes. 1 
have been most successful in removing ban in those 
cases that I did not have any intention or desire ot 
s „ch results, and in the cases that 1 have med my 
best in it has often proved partly or *ho«Jy un¬ 
satisfactory. . . , 

1 have found that in blonde*, with a turn *•' * 
on cheeks or chin, it wa* co.npa.amcly easy to 
cause the falling out of the light, r *** 

hairsi but unfortunately it »» ” ‘ _ 

this growth to uauaUy etrongw »***««**"' 
mis that relief is more often sought. *• • ~ 

found it extremely dilficnlt to cause the h» - u 
in brunettes without taking chances -t a 
possihlv disfiguring dermatitis 

At the present time l do not »>lyva.e tV «• 
the rav (or tins purpose lor V' l,r ' ' ... . .... 
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THE ROGERS 

VIOLET RAY HIGH FREQUENCY 
GENERATOR 


Highest in Efficiency 

Smallest in Size 

Lightest in Weight 
Lowest in Price 


MANUFACTURED BY 

THE ROGERS ELECTRIC LABORATORIES CO. 

2056 EAST 4th STREET 
CLEVELAND. OHIO 


















ELECTRICITY IS LIFE 



I.ECTRICITY is a force in nature which 
scientists have, as yet, heen unable to define. 
Some have said that electricity is life. We know 
that our bodies arc charged with electricity and 
in the continuous struggle of the body against disease, elec¬ 
tricity is always fighting on the side of health. It always 
operates toward the normal and against the abnormal and thus 
supernormal as well as subnormal conditions excite its antagon¬ 
ism. It i* the great eguiliherafor. 


MIND AND BODY 

L'ndefinable ns is this force, it is unquestionably the most 
rational and logical therapeutic agent that man has at his 
command. One of our quaint humorists has said: "If I was 
a doctor. I’d treat the patient and fergit the disease.” This 
states the extreme metaphysician’s view, but the physicist is 
also liable to go to extremes by dealing only with inanimate 
things and ignoring the patient’s mental attitude 1.leetrieity 
is the one remedv that both can use because it ! ~/uts (>oth the 
patient and the disease. That electricity by the high fre- 
quency violet ray method does invoke favorable mental loro s 
is natural because its application is pleasant to the patient and 
quirk in its manifestations. But that it will accomplish result- 
independent of this is shown by the fact that I hi long h-t of 
its successes in the treatment of many ills and diseases has 
hern established largely by results incidental to a result .sought 
for, as for instance in the discovery that it restored gray hair 
to its natural color when it was bring applied for another 
pur|x»se and when no such outcome was anticipated. 



















the cheat curative agent 

Nothing in the science of therapeutics has proven ** 
valuable to the physician and suffering humanity as the devel¬ 
opment of high frequency electricity and no device has har¬ 
nessed and directed this marvelous force as efficiently, con¬ 
veniently, and economically, as The Rogers Violet Ray High 
Frequency Generator. 

WHAT HIGH FREQUENCY MEANS 

The tendency of electricity to restore and maintain the 
natural equilibrium has long been understood, but to apply the 
treatment in an agreeable form and without injurious effects 
has been the problem. Before describing the operation of 
The Rogers Violet Ray High Frequency Generator, the ter¬ 
minology should be first considered. 

Voltage in electricity means force. 

Amperage means volume . 

frequency means the oscillations or vibrations per 
second. 

Scientific research has determined that the l»ody does 
nut rt quire a large volume of electricity to yield tip its ills. 

i strong force which will seek out and rescue every cell 

tin ailment with which it is struggling. This must he 
,,r ^ 1 " n y ns prevent pain or muscular contraction. 

* hjuts have been perfectly accomplished by 1 hr 

if ' lo h t Ray High Frequency Generator through t 1 " 
allowing processes: 

ginning with the ordinary illiuniimliug v«»lt'ig< 

I / K,,,rrntor Intensifies it until it mounts lido thr 
• * thousands while at the same time consuming nnly 

"* mncnt rc ' aM «■* ,r, “ ftnd,c ’ 
f # I hid tfi vfu si. | * | m 

K the drsired forCr. 



in al 
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2nd. The amperage (volume) is reduced from one-half 
to mi infinitesimal fraction. This reduces the quantity to the 
proper degree. 

3rd. The frequency is increased from 120 oscillutions 
in alternating current (no oscillations in direct current) to 
several millions per second from either direct or alternating 
current. This eliminates pain and muscular contraction. 

THE PRINCIPLE 

The reason that the sensory nerves do not comprehend 
the electric current under the high frequency principle is the 
same that makes it impossible for the eye to see very rapid 
motion, or the ear to distinguish high sound vibrations. 

We quote from the work of one of tile foremost electro- 
therapeutists in the country the following statements of effects 


2. General increase in oxidation and local nutrition. 


Increase secretions. 

Increase elimination of waste products. 

Injection of ozone through lungs and tissues. 
Locally germicidal. 

Increase in bodily heat without increase in tem¬ 
perature. 

Soothing or stimulating according to character and 
length of treatment. 

( auntie when strong sparks are applied. 

Arterial tension increased by *|»H»r»l apiark applica¬ 
tion. 
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I y. Absorption of plastic exudates promoted. 

These* effects are mainly h>cal t yet apply to a lesser 
degree to the whole system as the current traverses the w | 10 l c 

body. 

It mnv be seen from the above what a wide range of 
uses high frequency has. In fact it still remains for its 
limits to be established. It may be briefly stated as a cellular 

massage. I 

The study of high frequency is endless as each day brings 

new revelations, but simple tests will quickly establish its 
merits. Pain can hi- promptly relieved or greatly alleviated. 

The air is quickly purified and the ozone is very perceptible. 
Water may be purified by a moment’s contact. Warts, moles, 
etc., mav be promptly and effectually removed. 

It can be stated with assurance that high frequency is 
absolutely indispensable to the physician, for while no cure- 
all claims are asserted to excite prejudice, it may be safely 
declared that this modality is a help-all and a cure-much. 

It may be applied independently or in connection with medi¬ 
cinal dosage because it prepares the body to receive the help 
which the medicine offers, and it may be applied to force sur¬ 
face applications (cotapborisis) through the tissues direct to 
the objective organ, thus avoiding the roundabout method of 
medication through the stomach. 

THE ROGERS IS THE BEST j 

The Rogers Violet Ray High Frequency Generator 18 
the best. No other generator is ns simple, none is so 
and handy, none is mo efficient, none is so free from shock*, 
none is mo pleasing to both practitioner and path nt 
none other operates without the hissing, sputtering sp« rk 
and none is as low priced. I'.xprncm'i Inis thoten tl"’ 1 1 e 
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to iighf 
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ip«rk K*l’ 
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Itogers, because of the elimination of the spark gop. produces 
rt smoother and more efficient current than ant, other machine 
an d is daily curia g HU that other marhineM do not reach . It 
does not produce the ordinary high frequency current . hut one 

of greater frequency and potentiality. 

T l,e Rogers Violet Ray High Frequency Generator is 

absolutely harmless; its application is most exhilarating to 
thl . |»„|v .nd the violet rny emitted from the electrode is most 
pleasing to the eye os well ns having a great thorn,.eot,c 

The chart, on insert, covers such diseases as have been 
successfully treated as reported from various sources Be- 
cause Of the absence of any danger of harmful effects, we 
recommend that the Rogers Violet Ray High l re,ue«e. 
Generator be given the widest range of application to the ^ 
that its beneficent effects be permitted to scare, on 
combat the most subtle and stubborn of human ills. 

THE ROGERS VIOI.ET 

generator IN oen 1 ISlRi 

pyorrhea, or any pains, ini,animation or swelling of 
the gums "the dentist finds the Rogers Violet - 

r rator very valuable, as it not only gives relie 
:T pint but saves .. 

ments in appomtmen s. • ^ |ns ,»„ lha. 

daily designed for dentn »or ,1. cur- 

sparks do not jump to lips or tongue but 

rent to P»« directly to the area .rented. ^ |Uy 

The accompanying ei.l s'" ^ s0c]l(i , „„d also 

High Frequency Generalov eoo.o. " ^ 

. nrota r name of enel. part of th. 
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generator and connecting parts 



The simplicity of tin* Rogers Violet Ray High Frequency 
Generator is apparent in the above drawing. It may in* 
attached to any electric lamp socket on either direct or liter 
noting current not exceeding 120 volts. There is nothing t" 
get out of order while fulfilling its function and with ordinary 
care, it will give good service for an indefinite period. 

Complete directions for operating are supplied with each 
machine. 

The Rogers Violet Kay High Frequency Generator b 
guaranteed. Hut no guarantee can he made for the glass 
electrodes. 1 hey are of necessity fragile and subject to 
breakage like other glass instruments. 






















CATALOGUE 
ROGERS VIOLET RAY HIGH FREQUENCY 
GENERATOR, ELECTRODES, AND SUPPLIES 


M 

Rogers Violet Ray High Frequency Generator with 

one No. 1 Surface Electrode..$25.00 

// i 

»\\\ 

No. I Surface Electrode (plain).#0.75 

(An extra electrode of thin number should be kept on hand for emenrencie*) 

'' , ^ . - 

No. 2 (a) Vaginal Electrode (special insulated)... $2.50 

Thi* electrode i* provided with perforation, at extreme end so that 
ozone can be carried to uny desired point. 


No. -1 (h) Vaginal Electrode (Insulated, without P«'"- 
rations) . 


I* 




to 


No. :i Throat Elrctrodr (insulated) 




$ 1.76 
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vnIK Where plain electrode* arc preferred to insulated, th» T 
pplttd. »l»*' •»* standard price*. 


can U 


...$1.75 


$1.75 


$ 1.75 


$ 1.00 


.$1.90 


.$1.90 


$0.75 


t'ijoo 


No. 11 (1>) Comb Electrode (plain). 


$1.50 


C 


No. 1*^ Mrtal Electrode ..$1.00 

No. .8 i. .iron. ;»1 

massage. leaving the operators hand* tr 
desired hy contact of the fingers. 



No. 13 Spinal Electrode (plain) 


_*1.75 


.$8.00 

No - 1 ■» •'. . fr^**!*^"* 

This rWtr.Klf. ■■ * * * ru t * * 1 npmr *j > *’** * * n rr**" 1 
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suiiit 


No, IS Oxoik Generator 


OZONE GENERATOR 

•1*1,1* instrument I* of universal tamcfit. a» 
ll„. hotly rMjuIre* »lr nt nil time* to rnninUin 
lire and ward off disease. j arsons wlio do 

not luive tin* advantage of good outside air 
should use this Instrument to invigorate U* 
hlooil and exliilaratr the body, We all know 
how ninny sufferers are sent to the mountains 
henmse of the ozone which those high altitude), 
supply. The O/one Generator brings the tnoun- 
I n |i, |u Mohammed, figuratively speaking, for it 
produces a heavy flow of ozone combined with 
vaporized pine needle nil. To inhale these 
Coiors Is like a trip to the pine wood*. For 
| UII g and bronchial troubles this instrument 
•*ives quick relief and effects cures in a large 
percentage of cases. Observe the following 
in operating the Ozone Generator. Remove 
cork nt top and deposit a few drops of pine 
needle nil in receptacle and 
replace cap. Insert the elec¬ 
trode in the handle of the 
machine, the same as other 
electrodes, turn on current, 
sit down, rest the handle of 
the machine on the lap to 
prevent it dropping; hold 
the left hand around the 

neck below the glass con¬ 
tainer to draw the current, 
and, after the glass becomes 
warm, insert the small tube 
in nostril and agi¬ 
tate rubier hdlh 
while inhaling. Al¬ 
ternate between 
nostrils. 
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EBERHART'S MANUAL OK HIGH FREQUENCY CURRENTS 

(New Edition! 

To those who may desire to become more conversant with the practice 
of electro-therapeutics we recommend the “Working Manual of High Fre¬ 
quency Currents.” of which Noble M. Eberhnrt, A. M., M. S., M. D., is the 
author. Prof. Eberhnrt is probably one of the most noted authorities on 
electro-therapeutics in the country- His manual is largely devoid of the 
usual technical electric terms and is especially intended for the busy physician 
who wishes to use high frequency currents and to learn how’ to do so with 
as little "ret! tape” us possible. The volume contains 320 page*, with many 
illustrations. Round in cloth. 

Price ..... $2.30 

HIGH FREQUENCY ELECTRIC CURRENTS IN MEDICINE AND 

DENTISTRY 

Ru S. H. MomU. M. D. 

This work is not only illuminating but the author’s style is most interest¬ 
ing and even fascinating. It gives especial attention to the application of 
high frequency in dentistry, where these currents are finding each day a wider 
held of usefulness. The uuthur is one of the most illustrious teachers of 
electro-therapeutics in America. The book is finely illustrated. 8 vn., 448 pp.. 
extra cl. 


Price 


*4,tdi 
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THE UEBEL FLARSHEIM^a*^ NY 



pi crrpn<;i IPGICAL ACCESSOglESjContinued) 


OfTAOtfP RtTWA ACCESSORIES 



TUBE REPLACEMENTS I 

lor Model "AG" Bovlc. 

No. 8500 Typo CV-C Tub* lor Model “AG" 

Bovle Unit only . ° y K 


THE ABOVE PRICE IS FOR 
TUBE REPLACEMENT 
AFTER 12 MONTHS FROM 
DATE OF INSTALLATION. 


Tho Couplets Kit 


NOTE: The scalpel circuit ol the Model AG Bo\le and the 

Davis-Bovlc units provides a special Retinal DeUchn»nt curren 

with the Hemostatic Control Switch set on No. 4. The follow 
ing electrodes are available lor this technic: 


No. 7512 Six-point Detached Retina Elec¬ 
trode on Insulated, flexible ex- 

tension shank. »« cod 55 00 

No. 7513 One-point Detached Retina Elec¬ 
trode on Insulated, flexible ex¬ 
tension shank.. bedni $2.75 

No. 7516 Right-angle testing needle. begon $1.50 

No. 7518 Two-point Schoenberg hook. boile $2.50 

No. 7519 Adaptor with connecting cord and 

chuck handle. begot $17.50 

NOTE: WITH BOV1ES OTHER THAN THE MODEL “AG” BOVIE 
AND THE DAVIS-BOVIE, IT IS NECESSARY TO USE A SPEC!AL 
CURRENT ADAPTOR BECAUSE THE UNITS ^^SELVES DO 
NOT PROVIDE THE APPROPRIATE CURRENT FOR DETACHED 
RETINA. THIS ADAPTOR IS AVAILABLE AS A PART OF THE 
DETACHED RETINA KIT DETAILED BELOW. 

detached retina kit 

(Illustrated Above) 

No. 7520 Detached Retina Kit for performing 
Retinal Detachment technic with 
Portable, Intermediate, Universal 
and Mobile Bovle Units, consisting 
of the following items in koratol- 
covered case: 


No. 7520 


_ instruction sheet 

- Adaptor with connecting cord and chuck handle 

- Spare chuck handle sleeve 

. Two-point Schoenberg hook 
. Right -angle testing needle 
Single -point electrode with Insulated flexible shanks 

- Six-point electrode with Insulated, flexible shank 



NOTE- Should the tube furnished with model "AG" Bovte taU 
under normal usage conditions before 12 months from date of 

month or part of the month the tube has been in service. 


SPARK 6AP REPLACEMENTS 


Renairs on spark-gaps are handled on a replacement basis. 
When a spark-gap asscmblv Is In need of replacement, send 
Tthc mo P de. »nd P serlal number ol the Bovle Unit when you 
order the new gaps. We will then ship the proper assembly 
on*the plan stated below. The old gaps can be returned in the 
same shipping container. 

List Price ‘Credit for Net 
of New Return of Cost ol 
Assembly Old As'mbly Exchange 


4 -Cap CUTTING Gap 

Assembly (for Model AG 
BovieUnit). $115.00 


4 -Gap CUTTING. Gap 
Assembly (for Davis- 
Bovie, Intermediate, 
Universal, 4 -Gap Por¬ 
table, Mobile Bovle) . . 


3-Gap CUTTING Assem¬ 
bly (for 3-Gap Portable, 
and Junior Bovio). 

3-Gap COAGULATING 
Gap Assembly (lor Davis 
-Bovle and Coagulator) . 


75.00 


52.50 


35.00 


$95.00 


60.00 


40.00 


25.00 


$20.00 


15.00 


12.50 


10.00 


Complete Kit. bedom * 35 00 


• When the new gaps arc sent out, a charge representing the com 
plete cost Is made. When old gaps are returned, a credit is 
Issued, leaving only the net replacement charge as shown above. 


PRICES LISTED ABOVE DO NOT INCLUDE PARCEL-POST 

CHARGES. 


Al prim art I. 0. I. fortery, Qndiwod, Okie 


February, 1949 


• -A 
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is ;■( the left. The Coagulation Section, with its 
single jxiwcr control lever and fixed spark gap is at 
the right. 

At front center on top panel is the “Main Switch 1 ’ 
for turning the machine on and off. 

Immediately above the "Main Switch" is a con¬ 
trol designated “Hemostatic Effect of Cutting Cur¬ 
rent," which governs the degree of hemostasis (de¬ 
hydration) produced by the cutting current on the 
wound edges. Carefully study separate section relat- 
ting to the use of this control. 

Below, on the front panel is a pilot light which 
glows whenever unit is connected and Main Switch 
turned on, showing the machine is ready for use, 
but no high frequency current is generated until foot 
switch is depressed. 

Immediately above the pilot light arc four high 
frequency current connections of the plug-in type. 
The inactive (indifferent) electrode is connected to 
the single terminal, at left, marked “Patient.” The 
active (operating) electrodes arc connected to any of 
the three terminals marked “Electrodes." These 



terminals arc in multiple and all deliver the same 
current. Three arc provided so that up to three 
different operating electrodes can lie connected sim- 
uh.meoittly anti in the course of an ojieration, the 
surgeon tan simply pick up the instrument desired 
it the moment. Inactive (patient) electrode cord is 
equipped with a round plug: active electrode cords 
are equipjied with square plugs so that they cannot 
be connected to the wrong terminal. 


General DetenfHi cm 

Oil the back of the cabinet arc connections for 
he electrical current (marked “Supply Plug ! and 
for the foot switch. 

On each front corner of the sub-cabinet are small 
metal brackets for supporting the sterilizable instru¬ 
ment rack which can fie mounted at either corner 
to l>est suit the operator s convenience. 



Sterilizable Instrument Rack consists of four 
separate pieces, the rack proper and three sections of 
supporting standard, two straight sections and one 
curved at each end. When used for major surgery 
this entire rack assembly may Ik sterilized by boiling 
or auto-claving and fastened to the machine. T he 
curved section should Ik inserted in bracket and 
fastened with set screw. If the instrument rack is 
text high for convenience with both straight sections 
in place, leave off one length, or both. 

Sterilizable Handles are provided for the three 
control levers. They arc locked in the levers by 
turning each two or three times in a clockwise 
direction, screwing it in place. 

At the back of the sub-cabinet is a special com 
partment that is convenient for storing the foot 
switch and supply cable. 

To Place Machine in Operation 

To prepare the Davis-Bovic Unit for use requires 
merely that the machine Ik connected to «>* 
current supply, the foot switch connected spark gap 
tnTcutting section correctly adjusted, and the variou 
controls sc.. l. K 

the cutting current spark gaps l* 1 a 

prior to each operation, as covered in 
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Blwetro-Hemoatim 1 n 


ball electrode about l/8" diameter la used in connection with 
the usual coagulating current of a power depending on size of 
vessels. Beginning at distal end of vessel. Its surface i 8 
gently stroked in a series of short strokes, which, if everyI 
thing Is done exactly right, results in "chasing" the blood 
back into the vessel end, sealing the vessel shut as you pro¬ 
ceed. 

DESICCATION - Desiccation is the same procedure as 
electro-coagulation in all respects,except instead of insert¬ 
ing the electrode into the tissues or contacting the tissues 
it is continuously brushed over the surface being desiccated 
with the tip of electrode maintained a small distance (l/l6th 
inch or so) from that surface. This causes a constant shower 
of fine sparks to spray from end of electrode to tissues. The 
sparks produce dehydrating or desiccating action and corres¬ 
ponding whitening of the tissues. The effect can be varied 
from the thinnest amount of dehydration -- a few thousandths 
of an Inch up to one eighth of an inch or more,by varying the 
Intensity and time. 

Desiccation is often very valuable in stopping oozing 
from large areas of very highly vascular tissue. 

On account of the sparks taking place when desicca¬ 
tion is used, the utmost caution must be exercised when using 
ether anesthesia. It positively must never be used in the 
presence of ethylene or any other violently explosive gas. 
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S-g BTSSE.-s 

. ft T® P °"® I \ aottln S gives a somewhat greater de°th ”f *1Z 
hydration and does not pass through the ti ssues 
nr^TThe thin flat blade. Nevertheless.youwlUfEd St 
use of the needle electrode advantageous where vo- »pr‘ t 
cure quite heavy dehydration or. the^dges of* M * 

Both the flat electrode and the needle tvnn _= 

have their temper drawn just enough so that they caJ^f^!^ 

fSS'~""M=s: ss~;. ’siVSSss 

the amount of oower uLV C f ke tOQ deep a cut for 

SSTts i r « - - "ss: ss 

type of structure. ett8r " the needle »” «>1, p.rtlculer 

ratt y tiis.*s:s P s.;n%?f h t ir' w i?s.*t;r 11 »«■ 
SSSXoFyfi £. ““«£•■ nT\l 

lng out" of the fattv tissue 33* th 't A f consld erable "boil- 
tissue, which would prove 8 very°obj e ctionnhi ati0n ° f th ® fatt y 
as it would lead to a degeneration of the r°^ a ^f CtUal Case 
considerable difflcultv in hooi« ° n 0 , ^ he fafc ty tissue, and 

best way of cutting thJo^gh heaJf fat is^ experienced - The 
amount of power — make several V L 8 . *?, to Use a “oderate 
of an inch or less deep I- ma k e the' inrf 1 i‘° W cuts » an eighth 
allow a short time interval bet1 t 3 , on ? very ra Pi d ly - 
traction on the wound edges This wi a ® h incl ®i° n — maintain 
fatty tissue at a minlmu£ and 3n? 3 11 k ? ep heatin g of the 

ing out". ‘ w iii prevent undesirable "boil- 

ping off th3 h fa?ci3 e without fc inv ?° me f f 3cla on it,try strip¬ 
underlying tissue. For^this thl °£ t0 ° much of the 

and It should be done with a low flat blade works best 

cuts of from «.-.Ixte2S 
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experimental coagulation 


Use the same test piece of meat for experimenting with 
the coagulation and desiccation current. As previously pointed 
out, there are too many variables to permit any simple set of 
rules for power settings and for those unfamiliar with electro¬ 
coagulation and desiccation these will need be worked out ex¬ 
perimentally as outlined in the following. 

For the first test the large, straight,stainless steel 
needle should be used. Use a fairly heavy power setting, say 
about half the total. Plunge the needle into the meat ^ to a 
depth of about a half inch. Then turn on the current until a 
slight ring of blanched tissue appears on the surface of the 
meat surrounding the needle. With this power setting,this will 
take place in probably two or three seconds. Do not allow the 
current to remain on until pronounced sparking takes place at 
the active electrode. This is undesirable. 



through the coap^lated^ar^nnd^^^ fche needle * Cut a section 
have taken place around P the r xamine th e tissue changes that 
moderately extensile nL* nr ? Picture. You will find a 
beyond the depth of needle surrounding and extending 
line of demarcation bHween ?^ l0n ? S llluat ™ted above. The 
will be well defined. the coa £ ulure and unaffected tissue 

ly long ti^.Teset^r^iow^oiir 01 "^ 1 ° f curront for a falr- 
the total. Again rlunea ’? 8y ° ne fifth to one fourth 
or. tne current and apply it ..nMi® ln to the 8an,e de Pth, turn 
tl.s.e around the needle. Thia inT'' 86 ? fcho rln « of blQ nched 
probably from forty to sixtv - "JJ] po ? ulr ® considerable time, 
tier the Meat and ex^lne^, 1 TeZtl thl8 1oW pOWf ' r * ^ 


















Cutting 




SPECIAL OPERATING INSTRUMENTS 


A number of instruments have been devised to meet the 
needs of specialized operative work. Some of these are illus¬ 
trated and briefly described in the following* 


THE RECTAL CUTTING LOOP is used in connection 
with an insulating speculum for piecemeal exci¬ 
sion of suitable types of low-lying obstructive 
rectal lesions. Excellent palliative results 
have been secured in a small series reported on. 




INSULATING BAKELITE SPECULUM with sucker tube (which is con¬ 
nected to any suction machine) for evacuating smoke, fumes 
and debris — illustrated with obturator in place. 




L 




NEURO-SURGICAL CUTTING 
LOOPS AND NEEDLES are 
mounted on an extra 
long shaft to permit 
easy attack of deep 
lying intra - cranial 
tumors. The active 
part of these special 
electrodes is made of 
an irldio-platinum al¬ 
loy which cuts smooth¬ 
er and to which tissue 
does not adhere. 



NO. 2851-5/16” 


NO.2850-1/4" 


NO.2852 


II 


(C) Jeff Behary 2019 


6 

















Cutting 
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„ rKivn The thinner the 
TYPE OF ELECTRODE US|P‘ electro de (under 
" l^rTHg^3ge-“oT J n condltlo n3) the less 
other*! 3 ® ^"^“oducod on the wound. 

dehydration i alnlng constant, the 

Other conditions duce3 the minimum of 

small fl» fc CJ th g severed edges of tis- 
dehydration on tn 3hou id always be 

sue. Thi v in ^incisions If primary union 
used for skin in 1 J e flat blade pro- 

is expected. _ p drying out on the 

duces =«r h t a J a nlas tL small blade; 
mrand edges tha d more than the 

L%e S “b aV’and tL large needle still 
iSS! The most useful cutting electrodes 
are shown below. 


2840-S 


2843 




3X1 


2840-L 

on wound edges is tolerable, j,. c ., 
use for skin incision, or in thick 


SMALL FLAT BLADE -- straight and 
angulated. About .0115 1 ' thick. 
Cuts freer and with less dehyl 
dratlon than any other electrode 
Should always be used for skin 
incisions, and cutting through 
thick fat or cartilage. 

LARGE FLAT BLADE -- Leaves some¬ 
what more dehydration than small 
blade. Used for dissection where 
a moderate amount of dehydration 
i*e., in muscle or gut. Do not 
latty tissue or cartilage. 


SMALL NEEDLE--.017" in diameter. 
Leaves somewhat more dehydration 

for skin 6dgeS than the large 

„ 0r . s “ ln . lncis ions or dissections oFfSt 


2841-S 

blade. Do not use , Iir - «u-in d . , - — - ^ 

or Cartilage. Kust be ised wn£ c«n??e ? r dl ss®=tions orfft 
primary union is expected Ordin^^ ln Imscle or gut when 

b?M„^ 0 ?r mary u ?j° n 

ere the wound is left rain tumors or malig- 

J - eit to granulate. 

~ «Meter! DLB ouL * bout -0878" 1» 
» the woundXr. 

union la expected A nci »ing skin and other electrode .Should 
«on .no Principal?? 1 " bher tlsaue if primary 

t2Li Ung ‘h»ceaaea '” 0 dI tatl0 efre c t y l3 h ® a !; f . v ® r y heav y dehydra- 
or removing d ‘ aa ?otl on of ^e "o d * ®-*-- ln °P en ' 

' ' 1 ate •Especiaiiv lea f°ns where tv rr '° re vascular brain 

•un.” ?“ Ch « tila l ?L ua \ f hl r °r dra S oot,*' OUnd w111 h ® laft t0 

"Inlmua, hemorrhn° nK V®’ oervlx tl I!? ln hl 6 hl y vascular 
^ dehy^£io a n,. ltS U ” 



I f, | 
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SPECIAL ELECTRODES 

A variety of special electrodes for special 
purposes are available frcm the Company on 

special order. Some of these are as fo-.ows. 




LONG-SHANK ELECTRODES (6” to 18” lengths) 


Qg^r 


NO. I 


Handle 


Tips, 1, 2, 3, 4, and 5. 


NO. 5 


CURVED LARYNGEAL ELECTRODE 



For Indirect work under mirror. 


EPILATION NEEDLE 




CAUTION 

CAUTION: This Bovle Electrosurglcal 
Unit Is sold only for use by qualified 
physicians and surgeons. The obser¬ 
vance of safe and established medical 
practices Is essential to Its proper 
use, otherwise there are possibilities 
of Injury to patients or operators. 
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tics. 


All Bovl© Units have certain 


common characterls- 


Each model generates two distinct currents. 


1-Cutting Current 



The slightly damped, culling current by volatiliza¬ 
tion of cells just ahead of the electrode, severs tissue as 
rapidly as the sharpest scalpel and, while cutting, dehy¬ 
drates or coagulates a thin layer of cells on the wound 
edges. This action shrivels and occludes the ends of 
smaller blood vessels; bleeding and oozing from these 
sources is inhibited, in some cases actual ''bloodiest culling‘‘ 
bong possible. This marked reduction in hemorrhage is 
the primary reason for the use of electro-cutting and 
rep menu its principal advantage over orthodox methods. 


2-Coagulation Current 



The higher voltage, highly damped coagulation cur¬ 
rent (quite different from the cutting current) has no 
cutting qualities, but has the proper voltage and wave 
form for desiccation or dehydration of tissue cells and is 
used for control of bleeding in prostatic resection, foe 
electro-hemostasis by the damp and coagulation method, 
for destruction of large or small masses of tissue by desic¬ 
cation or coagulation, and other applications. 


... A1 * have Proper current characteristics and more 

ins p”3ir;iu o r electro-surgical »ork, Includ- 

whirri ^corporate certain patented basic principles 

oparatLn ^ 

with records Q of time-tried, proven machines, 

hwida or hundreds rdme™rs C ur^L° Perati ° nS th<> 

or leading at NeSo e Th^nfr” S 89 ? ? h ° 3en thousands 
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Cutting 


LOOPS, ROUND, AND OVAL -- those most 
extensively used are 3/8" and l/2" 
in diameter, although other slues -- 
larger and smaller — are available. 
Made of wire approximately .018" In 
diameter. Used for "scalloping out" 
pieces of tissue, e.g.,the piecemeal 
removal of brain tumors,taking a bi¬ 
opsy specimen, piecemeal removal of 
lesions of the tonsil, uvula, roof 
of mouth, rectum, etc. Fairly high 
power Is required with loops due to 
relatively large area of electrode 
contacting the tissue. 


On one model, i.e. The Improved Davis-Bovie Unit (as well as 
the Original Model Davis-Bovie and Model u, neither of which 
are now In production), provisions are made in the electri¬ 
cal circuits for varying the dehydration characteristics of 
the cutting current so that the surgeon can select a current 
that produces greater or less dehydration (and hemostatic 
action) without changing electrodes . This is accomplished 
by means of a dehydration control on the cutting circuit. 
In the former models three different degrees of dehydration 
could be produced on the wound edges with any given elec¬ 
trode. The positions on this Dehydration Control on previ¬ 
ous models were marked LIGHT - MEDIUM - HEAVY - indicating 
the relative degree of dehydration that would result from 
each setting. 


With the new Improved Model Davis-Bovie there are 
five steps of cutting current hemostasis. Thus, in addi¬ 
tion to changing electrodes, the surgeon has the means for 
still further changing the dehydration characteristics of 
the current. With the Davis-Bovie, if thick electrodes are 
used with the "Heavy" setting, or on the Improved Unit - 
steps 4 or 5 of the Cutting Current Hemostasis Control, a 
very powerful hemostatic effect can be secured, permitting 
cuts through vascular structures with little, if any, hem¬ 
orrhage. Experimentally, with the large needle and maximum 
lehydration, incisions have been made in a dog's liver with 
r.o bleeding. The use of such heavy dehydration will, of 
course, be limited to those applications where primary union 
la not involved. 
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First. it* 


consider the variable factors that in- 


wi 


V wcr required for electrocuting. 

I 

Power Required in General Surgery 

on_ 

, Mature of tissue being sectioned. Fa. or 
* ,lu>c requires more power than skin 
CJf lusclc. Sclerotic, fibrotic or cicatrical 
,i»uc will require more [tower than softer 

structures. 

,, Dept h ol Incision. A deep incision (with 
s.me electrode and a given sjKed of 
cut) requires more power than a shallow 

one. 

RjU 0 f speed .// which cutting electrode 
is moved; fast cuts require more power 
than slow. 

0__r ype of electrode used. For a given 
depth of incision with equivalent speed 
of cutting, the amount of power required 
will depend on the thickness of the elec¬ 
trode used. The thinner the electrode, 
the less power required. 

With these fundamentals in mind, it can be seen 
that power setungs arc not fixed arbitrary figures 
subjeTto no variation. Rather, the surgeon should 
learn that this is a flexible factor and that best re¬ 
sults are secured by varying the power setungs to 
meet the immediate conditions. 

There is one safe general rule that applies to all 
conditions, namely: 

Use the lowest possible Power Setting which, 
with the Electrode in use, cuts freely to the 
desired depth. 

This rule, if followed, will result in a minimum 
of sparking and flashing at the electrode wi pro 
long the life of operating instruments—will prevent 
charring or excessive coagulation of the wound c gcs. 

As noted above, variables prohibit recommending 
definite power settings for different conditions. csc 
can ;>e learned only by studying performance ° 1 c 
unit on actual operations, under your own condition*- 
However, it is feasible to give [tower ranges wi' m 
vh. h certain results can be secured and the o <*w 
will serve .is a guide in starting out. These fig¬ 
ures apply o, the “Cutting Power Control at the c t. 


Culling Power Required 

Using the small Hat Made, a power setting of 
50 to 35 will permit fairly rapid incisions 
through skin or muscle, '/»“ u. '/«“ deep. 

Settings between 35 and 45 will make rapid 
incisions up to about x /{ deep. 

From 45 upward will cut the full depth of the 
small blade. 

The above settings apply to the use of the small 
flat blade. The large flat blade, the small needle, and 
the large needle, in the order named, require slightly 
more power. To cut the full depth of the large blade 
around 55 will be required. About (so will cut the 
full depth of the large needle. 

With the smaller loop electrodes, around 40 to 
45 will “scallop” small bits of tissue. From 45 
to 50 will excise fairly large pieces of tissue 
and for big segments with the larger loops, 
from 55 upwards will be required. 

Please recall that the above arc not fixed arbi¬ 
trary figures. They may vary if your line voltage is 
above or below normal. In a wet, bloody field, con¬ 
siderably more power may be required than in drier 
tissue. To cut under water, special electrodes arc 
needed and considerable |x>wcr must tic used. Recall 
that fatty tissue or cartilage require more power than 
skin 0/muscle. As actual work is done, experiment 
with different amounts of power and note 'he * ct ' 
tings that give best results under various conditions. 
Experiments on meat, as outlined in our booklet 
“The Fundamentals of Electro-Surgery, arc scry 
valuable and are highly recommended before work 
is started on an actual patient. 

NOTE —Electro-cutting should always be 
done by the bipolar method; that is, a large 
indifferent electrode should he applied to the 
patient’s bare skin. Under certain conditions 
' 1S p hvs ically possible for the surgeon to cut 
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Ljrgc posterior detachments can best be attacked 
with the six-point electrode, by repeated application, 
placing enough punctures to cover the desired area. 

A» in the case of the small points, it is necessary 
to first lightly contact the sclera with the needles, 
torn on current and then shut it off instantly when 
the points arc plunged into their full depth. It is 


important that ail points be lighdy and evenly in 
contact with the sclera before current is turned on. 

The shanks of the long electrodes are made of a 
pliable metal that can be bent with the fingers to 
facilitate approach to the operative field in detach¬ 
ments lying far back. 


STERILIZATION OF ELECTRODES AND ACCESSORIES 


In preparing the Davis-Bovie Unit for aseptic 
surgery, all parts that are handled or touched in the 
course of an operation should be sterilized prior to 
use. These include the sterilizable instrument rack 
and its supporting standard; the operating electrode 
handles with their cords and plugs; sterilizable glass 
handles which fit into the three controls; all needles, 
knives, loops, blades and other operating instruments. 

The metal parts, including the entire instrument 
rack assembly, the uninsulated loops, needles, knives, 
etc., can be sterilized by prolonged boiling or auto¬ 
claving without damage. 

However, the hakclite handles, rubber cords and 
insulation on electrodes will be subject to some de¬ 
terioration when heat sterilization is used, and they 
will ret]uire replacement from time to time. 

The useful life of the insulating parts can be 
lengthened by sterilization in some adequate cold 


solution, i.c., yo% alcohol, mercuric cyanide (i to 
tooo), etc. However, we do not recommend cold 
sterilization in Ncuro-surgcry, operations in the 
Thoracic Cavity, in the abdomen, etc., where im¬ 
maculate conditions arc essential. 

For these operations where heat sterilization 
must he employed, the best method is to wrap all 
instruments and handles in a towel and sterilize them 
in the auto-clave for fifteen minutes at 15 pounds 
pressure. This is considered adequate for most major 
surgery and does not cause undue deterioration of the 
bakclite and rubber parts. Wrapping these pans in 
a towel, however, is important as this minimizes 
deterioration. 

For Prostatic Resection instruments the custom¬ 
ary mercuric cyanide solution is recommended. 
Phenol solutions should not be used on any bakclite 
insulated instruments. 


SERVICE 

The only thing on the Bovic Unit that will ever 
need special attention is the spark gaps which will 
require reconditioning after a large number of major 
operations. This would ordinarily be after three to 
five years service in an average institution. This is 
handled on a replacement basis from the factory. 

The need for gap reconditioning is indicated by a 
gradual impairment of cutting quality and/or ir¬ 
regular, sputtery gap operation. When this occurs, 
communicate directly with the Company for detailed 
instructions. 


NOTES 

Other than infrequent gap reconditioning as 
above noted, the only service or maintenance re¬ 
quired will be repairs or replacements of electrodes, 
handles, and other accessories. Electrodes, handles, 
and their cords, the supply cable and foot switch 
cable may need repairs if the wires become framed or 
broken. If any of the accessories or cables need re¬ 
pairs, communicate with our nearest representative 
of direct with the Company. 


service. ° f ad i usti "S “"d preparing the Davis-Bovie Unit for 

information that will be valuable to th •mentals °* Electro-Surgery” contains a great deal of 

thorough study of the renrTnr 1 p, Und " Uk, "8 Electro-Surgery. Its careful £rusal and a 

undertakrn. ^ Electro-Surgery „ recommended before actual operative work is 
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FOREWORD 


This booklet outlines the basic principles and 
describes the effects of the currents used in 
electro-surgery. We have not attempted to in¬ 
clude elaborate operating technique. Rather, 
the fundamentals are covered, leaving it to the 
surgeon to interpret these principles in terms 
of actual operative work. 

As a foundation for electro-surgical operations 
the information herein, plus a thorough study 
of cunent literature, will prove helpful. 


We will gladly cooperate in the solution of any 

electro-surgical problems that may arise in 
your work. 






TRF°T'T^l 8t0n ' ^'President 

IKE liebel-flarsheim company 
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W , The observance of safe only for .... v 
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^Jios OF HIGH nmvan skin boms " ' 

•a,*! K?2: S ‘szsxrgzr •>-*«. (i f i®pro». 

£?i- *■ “• • lt ** SJKT&TTS: SiE 

aues of the indifferent plate should be turned wp 

f h t patient's skin. The plate should be rolledViat " 1 th ® ms * lves and applied »»*y from 
^regularities or sharp points will cause OtocentnAon'S * ^ (winkle.. 

r c insure good contact, the plate and patient's ««», v, ““"ent a nd probable burns). 

- weavy soap lather or K-Y Jelly and under nn „< should have a generous applicatim 
Hed hair or hard scar tissues. Tit Sh ° uld tha ^ *P‘ 

S£ •—■*»«»" of current at oth.r^Jf ££ ^SJST^^ “» 

When not in use » the ch ^° k ^ a " d ^ e and active electrode should be plaoed on the sterili- 
:able instrument rack attached to the machine because, if laid on top of patient, a 
burn may result if footswitch is depressed. 

^RETENTION of burns resulting from accidental ignition of inflammable fluids 

Khen an inflammable fluid (such as alcohol) is used to cleanse the field preparatory to 
surgery, it is well to remember that there is possibility of igniting any residual liq¬ 
uidity'a spark from the electrode. When inflammable fluids or solvents are used, allow 
sufficient time for complete evaporation and be sure that dressings, coverings, cloth- 
ir-, etc., surrounding the field are not saturated with the liquid. 

pbevehtion OF EXPLOSION FROM IGNITION OF INFLAMMABLE INHALANT ANAESTHETICS 

It. use of an electrosurgical ™.hin, i»po«es sc .ontype 

ics which « be s.f.ly used. ^‘'^'.Vs^rks ln'tS presence of explosive «M»* 
eration of the danger of using electrical sparics in v 

a „< n „i Ather are so explosive in snail 
iute gasses, such as ethylene, cyclopropane an e i e etro-surgery. Ether, whiledan- 
lincentrations that they should n ev er e us ^ u8#d with reasonable s^ety y • 

»rws in the absence of proper preoautioi n , t are separated from the 

‘closed method" if the patient's head and the anaesth ventilated, and care 

**lng field by moist drapes, if the oper . t f ly rem0 ve empty ether cans. 

*• — be prevent spillage and to mediately .....titles are 

.. a ii commonly used in ion is advised 

** should be recognised , of course, oxygen. T h® re amf’ohloroform are used, 

•treble and especially so *«» a ‘° s \~ nitrous oxide and ohlor 
"* ah*, , uoh "comparatively safa ea u be usad «h"» tM ” “ 

_ of infl ainnabU Letnrv passages. 
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Htmo.UM £ff"t of Culling Current 

through the operator. For these reasons wc 
recommend that cutting alway* be done by 
the bipolar method. The approximate power 
settings shown above are based on an indif¬ 
ferent electrode being used. 

Hemostatic Effect of Cutting Current 

Electro Cutting is accomplished by a small, in 
(rijir jtc which forms just ahead of the electrode. 
The intense heat of this arc volatilizes a small zone 
of tissue cells which pass off as vapor and. as the 
electrode moves along, the tissues part as though sev¬ 
ered by the sharpest scalpel. As the electrode passes 
through, the heat of the arc creates on the edges of 
the wound a shallow zone of dehydrated or coagu¬ 
lated tissue and this dehydration seals off the capil¬ 
laries and smaller blood vessels and prevents bleed¬ 
ing and oozing from these sources. The degree of 
hemostatic effect secured with electro-cutting depends 
directly on the depth of dehydration on the edges of 
the wound. The deeper this dehydration, the more 
hemostatic effect. The less dehydration, the more 
bleeding. 

While the depth of dehydration caused by the 
cutting current depends, to a certain extent, on the 
electrode used, the amount of |>owcr and speed of 
cutting, it is governed chiefly by the "Wave Form" or 
"Characteristic" of the current. 

A most important feature of this new Davis- 
Bovic Unit is the center control marked “Hemostatic 
Effect of Cutting Current" which, by changing the 
current characteristics, varies rhe depth of dehydration 
caused by the cutting current on the edges of the 
wound, other conditions remaining unchanged. This 
feature makes it possible to secure, at the operating 
electrode, a current of hemostatic qualities best suited 
to the particular work being done. 

With this control at the No. i position, only a 
pure cutting current with little dehydrating (hemo¬ 
static) effect reaches the electrode. Rotating this con¬ 
trol through its scale from No. t (minimum) to No. 
5 (maximum), alters the current characteristics so as 
f n increase the amount of coagulation on the wound 
edges, which in turn reduces hemorrhage. 

'I he possibilities of these currents have not been 
fully rxplnrcd. Ikic the work to date shows dearly 
tkat tho ft iiurc affords a degree of flexibility never 


before achieved in any electro-surgical unit. The 
ability to select a cutting current with hemostatic ef¬ 
fect that best suits the immediate condition is an 
obvious advantage. 

For example, in making skin incisions, the 
"Hemostatic Effect" control should be set at No. i 
so as to produce an absolute minimum of dchydra. 
lion on the skin margin, insuring strong healing per 
primum. 

On the other hand, in cutting through extremely 
vascular areas where primary union is not expected, 
the “Hemostatic Effect" control can be advanced, a 
current with more dehydration effect fed to the 
electrode, and tissue severed with infinitely less bleed¬ 
ing. As an example, in working on extremely vacu- 
lar areas such as the lip, longue, cervix, etc., where 
primary union is not involved, the heaviest “Hemo¬ 
static Effect" can be used with a substantial reduc¬ 
tion in hemorrhage. Under certain conditions truly 
bloodless cutting is possible. For example, using the 
D.ivis Bovie Unit on heaviest "Hemostatic Effect" 
and with a large needle electrode, we have seen ex- 
[lenmcntal incisions made bloodlcssly in a dog's liver. 
This is cited simply to illustrate the extreme degree 
of hemostasis which can be secured from the cutting 
current by properly adjusting this control and select¬ 
ing the correct electrode. 

A careful study of the "Electro-Cutting" section 
of our booklet “Fundamentals of Electro-Surgery” 
will convey a good idea of the basic principles under¬ 
lying the use of these currents. 

One (Xuin requires special emphasis—namely— 
in making skin incisions where primary union is ex¬ 
pected, set the "Hemostatic Effect of Cutting Cur¬ 
rent” control at No. t—use only the smallest blade 
electrode—avoid the use of loo much power—and 
make the cut rapidly. This will result in minimum 
coagulation of the skin margins and there will be 
little, if any, interference with primary 'inion. // 
any considerable amount of coagulation remains on 
the st^in margins, healing per primum will be very 
slow arid may not occur at all. 

Cutting Linder Water 

Under-water cutting requires electrodes with in¬ 
sulated shanks so that all current will be concen¬ 
trated on the cutting area of the electrode. The 
uninsulated open-air electrodes will not cut under 


I 
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Kk.. 20 Photomicrograph of Twenty Day Healing in Dog's 
Liver, qfler wedge-shaped resection with Bovie Unit using light de¬ 
hydration. 7 he removal of necrosed parenchyma cells is complete. 
I he collapsed lobular framework and scarring contains unaffected 
cells and is being invaded by regenerating hepatic tissue. There is still 
some foreign-body reaction, with macrophages, about the two black silk 
mattress sutures used for closure of the cleft.' 
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Next, using a loop 
n trodo,try "scalloping 1 ' 

5leo«» of tlaau# of va- 
o ut ,ieos.Using u medium 
ioo? with about half 
*11 ► otal power, you will 
>]f to scoop out bits 
' u e of any desired 

filin'. Again It is lmpor- 
' r v.„t vou do not place 
tanC ~uch of the loop In 
with thetissue be- 
«-; ! 4 turning on the cur- 
l '~ * r uS t contact a small 
JKwTof the loop light- 
<v' turn or- the current and 
'wi- start drawing elec- 

- trough the tissue, 

• r in to the desired depth after cutting starts 

• s r ~ -*of the loop is contacted with the tissue before 
:: is turned on, it will start to coagulate and then 

: - rr ;;;\-ot cut at all or will cut very slowly at first, 

Vo Will note that the loops require considerable pow- 

M ldlJ, also that there 13 considerable dehydration 

er ' •*' ssue. Tils is due to the loops being made of rel 

- heavy wire, and the fact that even a small ®®°tion, 

o-.lve., ea^7 » lvalent to an incision of considerable 

'icth! due 'o the arc of the loop In contact with the tissue. 

Continue your meat ex P®^ r! ;^ ,: '^ t ^ i yo U d fLel I 'that you 
tredes and different power 3 f “^^de/various conditions 
cow the effects that will b ec^r the synchronous 

3C actual cases, and ^tll - “JJ the operating electrode -- 
'-^ration of the foot switch'ana jn ( ^ untll you a re 

«til /o- become "foot-switch- 1 operating with the va- 

thorou«hl7 accustomed to the 
ricus electrodes. 

• :s undertaken.Whil - working on live effects 

similar on meet, in o ^ hem08t esl8-the ei ^ 

- . rr ted with the £ by the blood stream - dead 

of -.re currents are * 0 *irL**W smoothly as It does 

does v,i proceed as rapidly 
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C. TIC.. : «HENEm IT IS iJXE33aRY TO RBiCWE THE b*CK FR£lt THE 

«achi..e for access to circuit parts, be sure the n:m.r cam is 

aisCO«K.TED . 


about the accessories 


FOR TICE ORDINARY ELECTOC6URQICAL TECHNIQUES 
which do not require specialized Instruments — 
such as general surgery, neurosurgery, EYneco- 
loglcal or tumor surgery, this Bovle comes equip¬ 
ped with a ’Standard set of Surgical Accessories’ 
comprising chucK handles to hold the various 
electrodes and a generous assortment of cutting 
and coagulation tips. There are two types of 
chucK handles furnished — the standard small 
chucK handle (Illustration A) and the ’long’ 
chucK handle (Illustration B) which nay bo used 
with the offset grip for visual accessibility 
through small orifices. 



S«AU. CW'CK handle 
ILU'STRATICN a 




CUTTING ELECTRODES 


Straight Blade 


Needle 


Loops 


Angulated Blade 


Conization Electrode 


COAGULATION ELECTRODES 



Curved Rod 


Disc 

see nert page for Special Electrodes 

- 9 - 
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CERVICAL COKIZATICN TECHHICUi 


.. , lVlth fche vaginal speculum Inserted to expose the cervix, 
the vagina and cervix are freed of all discharge by swabbing. it 
Is Important that the cervix be perfectly dry. 

The Indifferent electrode is placed under the patient's 
buttocks or over the abdomen(held in place by sandbag or pressure 
of patient's hands) and connected to the Bovie Unit.“ 

The cervical canal is measured and the depth necessary 
to insert the instrument is noted. The tip of the instrument 
should reach the internal oo to assure excision of ALL the cer- 
vioal mucosa. 

The proper coning eleotrode is inserted in handle, which 
is connected to the active terminal of the Bovie Unit, The cut¬ 
ting current is set to deliver the proper amount of power. 

Actual conization is then oarried out in the following 

steps: 




1 - Tip of instrument is placed 
into the external os with loop 
just contacting the tissue. Cut¬ 
ting current is turned on with 
the~foot switch and instrument 
advanced into the oanal to the 
required depth,the loop cutting 
its way in. The insulated tip 
guards against cutting the i 
ternal os. 


2 - With the current on, the 
instrument is rotated through 
one full turn (not necessari¬ 
ly in a single motion) which 
results in the exoision of a 
oone shaped segment of cervi- 
oal tissue. The extended in¬ 
sulated tip serves as a ful¬ 
crum for the even turning of 
the electrode. 


3 - Foot switoh is released and 
the instrument withdrawn, bring¬ 
ing with it the exolsed pieoe oi 
tissue. 




(See Roverse Sld< 
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Coagulation 


ar ? “ erel y examples of how the current 
m«y bo used with ordinary blemishes and growths. 
As formerly no *°?» bh f ®xact technique and power setting re¬ 
quired for each Individual case cannot be ©redetermined ac¬ 
curately. Only experience and familiarity with the apparatus 
*111 «nable the ° p ? rat ° r to correctly preset the power. Meat 
oxpe r ^ men ^ 8 are helpful In deciding on approximate power set¬ 
tings. 


h 



i 



The same general principles apply In removing blem¬ 
ishes and growths In any accessible location. 

For example, papillomata, fibromata and other benign 
growths on the vocal cords may be coagulated and allowed to 
slough. Perfect results without functional Impairment have 
been secured. 

Bladder papillomas are removed through a cystoscope - 
by desiccation if small - by coagulation in the case of larg¬ 
er growths. 

Urethral caruncles, chancroids which resist other 
forms of treatment, corneal ulcers, tabs of lymphoid tissue 
and adhesions found around the mouth of the Eustachian Tube 
-a- he readily removed. Light desiccation of all red and e- 
reded areas is a highly satisfactory means of treating cer¬ 
vical erosions. 

Again, it may he well to repeat that any accessible 
growth or mass of tissue can he easily and readily removed 
by these methods. 
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Bl n be of benefit to readers who 

This chapterJ^ oe with electro-coagulation. n * v * 
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113 study the heating effects of the 
Fir3fc ' a through any portion of the human body 
r;?L^oae1 TUti size. 
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dependent on: 


Fig. 1 illustrates 
the flow of elec! 
trical current be¬ 
tween tw) equal el¬ 
ectrodes and shows 
dispersion of cur¬ 
rent through the 
intervening tissue. 
The amount of heat 
produced by this 
current,in a given 
mass of tissue is 


a. The amount of current. 

b. The length of time it is applied. 

c. The area of electrode in contact with tissues. 

__ a Using e l ec trodes of equal size, the heating effect 
substantially uniform throughout the whole mass 
of tissue between the electrodes. 

2 illustrates 
the current flow 
through tissues be¬ 
tween electrodes of 
unequal size. n- 
be noted that 
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electro-cutting 


If a current of proper wave form, voltage, amperage 
and continuity of energy is applied to tissue through a suit¬ 
able electrode,a small intense arc will form between the elec¬ 
trode and the tissue -- a small zone of tissue cells will be 
destroyed and, volatilizing, will pass off as vapor -- and as 
the electrode moves along, the tissues part as those severed 
by the sharpest scalpel. As the electrode passes through, the 
heat of the arc creates on the severed edges a shallow zone of 
dehydrated tissue — there is an actual drying out or coagula¬ 
tion of superficial cells -- and this dehydration seals off 
the capillaries and smaller blood vessels and prevents bleed¬ 
ing and oozing from these sources. The (relatively) reduced 
hemorrhage that follows electro-cutting is due directly to 
the dehydrated tissue remaining on the edges of the wound. 

The degree of hemostatic effect secured with electro- 
cutting — the size of blood vessels that will be occluded -- 
depends directly on the depth of dehydration remaining on the 
wound edge 3 . The more dehydration,the more hemostatic effect. 
The less dehydration, the more bleeding. 

The depth of dehydration (and consequent hemostatic 
effect) can, within certain limits, be controlled by the sur¬ 
geon. It is a variable factor that can be governed to best 
suit the immediate conditions. 

The amount of dehydration on the edges of the wound 
depends on; 

A - AMOUNT OF POWER USED . With a given elec- 
trode and for a constant speed and depth 
of cut, higher power will produce more 
dehydration than lower. One exception to 
this, however, should be noted. If a cut 
is attempted with too little £ower the 
electrode will start to cut with diiti- 
culty, will continue to cut slowly, and 
in so doing, will leave considerable de¬ 
hydration on the edges of the wound. 

B - SPEED OF G UTTING . With a given electrode 
and for a given power setting the depth 
of dehydration on wound edges can be port¬ 
ly controlled by the speed cutting... 

Under otherwise identical 

slow cuts produce more dehydration than 

fast. 


I 5 
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PR£l IMINARY Expfbiufuiai hobk 

-CUTTING- 


T)\o U3e °* electrical cutting currents Is quite dif¬ 
ferent from surgery with the conventional scalpel. The op¬ 
erator must accustom himself to the extra manipulation of 
turning the current on and off with the foot switch, and 
^rst learn to synchronize this with the use of the operating 
fliectrodo. He must become accustomed to the "feel" of the 
rutting electrode, or rather the lack of "feel", for the el¬ 
ectrode cuts without that useful feeling of resistance that 
-calpd gives. He must become accustomed to the relation 
i.•ween the depth of incision,speed of cutting and the power 
. in; T on the machine. In order to learn what results can 
;V secured un der different conditions, It is advisable to do 
L ,V,e experimenting on a piece of meat before using the ma¬ 
rine oil actual cases. 

A good sized piece of veal, or a heart, answers the 
„qp best. Beef has too coarse a grain to compare proper- 
l-'with human tissues. Secure a piece of meat that has some 
iit Sow cartilage, and some fascia on It in order to 3.. 
* at ’ Mv how the cutting current performs on these different 
e f c Jras if it is dried out, before using, it is well to 
structures. moisture content about the 

*> lst E S live ?issul. If desired, a moderate amount 

same as t.nat oi i be in < e cted into the meat witn 

of slightly sal Tissues with a normal moisture content are 

sSSHs 2 

till To actual conditions as possible. 

After the meat tests are completed it i. ££ he ' e l£ 
vis able , when conditions]Aerator, or to carry 
done on actual cases by an e*P e ^. ' work on dead meat, 
out further tests yourself \ 3 not entirely comparable 

even though it has been rooist ^ latte r you hav ® a fl ^ he 

with work on live tis3 ^®®’ ount of moisture, as well 

La, the piece 34^^ 

Sirsitrtf 

the metal le bent over thla „nl bold the^ci 

of an Inch and then P re ®, _ off t h ° ed 8 0 * ,. t one third of 
U.e. and keep It :Pro® P“““^n.l. «•« “ bout 

•.rode candle to the active term 
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coagulation or burning of this membrane may result in ne- 

nnd 8 i 8 the b ° ne Wlth separation of sequestra 

and healing would be extremely slow. 

Sometimes when striped muscle is severed with the 
cutting current there is an annoying twitch when the cur¬ 
rent is applied. This is not due to any electrical sensa¬ 
tion but is apparently caused by the intense heat of the 
arc which reacts on the motor nerves in the operating 
field. This twitching can be kept at a minimum,if not com¬ 
pletely eliminated, by using the least possible power. Ex¬ 
cess power aggravates this twitching effect. It can be 
further reduced by maintaining traction on each side of 
the line of incision so that the muscle is under tension 
while cutting proceeds. 

While it is physically possible to do electrical 
cutting under almost any condition, we do not advocate its 
use unless there is some clear cut reason for so doing. 
That it will ever replace the scalpel and scissors in rou¬ 
tine surgery we do not believe. Electro-cutting is of dis¬ 
tinct value in the presence of malignancies or badly in¬ 
fected fields. It is very useful in big operations, l.e. 
breast amputations, thoracoplasties, etc. where it effects 
a material reduction in hemorrhage and saves time for this 
reason. It offers many advantages in hard-to-reach cavi¬ 
ties, e.g., the mouth, rectum, vagina, deep-lying brain 
tumors,for with suitable instruments such operating fields 
are easily approached. It occupies a distinct and unique 
field when used through various endoscopic instruments; 
resectoscopes, thoracoscopes, laryngoscopes, etc. 

In some cases electro-cutting may be distinctly 
hazardous. For example, if it were used for opening the 
peritoneum (and we can see no conceivable reason for doing 
so) the chance of rupturing the intestine would be increas¬ 
ed, for with the current on,anything the electrode touches 
will be cut, or at least burned. In the proximity of large 
blood vessels, as in axillary dissections,this danger must 
be kept clearly in mind, for just a light contact or even 
a small spark jumping from the electrode may do irrepar¬ 
able damage. 

From the foregoing it can be seen that the decis¬ 
ion to use or not to use electro-cutting in any g ven 
operation must take into consideration the advantages and 
disadvantages of the method - the pros and cons b ® 

carefully weighed -- and when electro-cutting is ° 
surgeon must carefully consider the factors of e y > 

primary union, possibilities of damaging adjacent struc 
tures, etc. 



I " I 
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(Special Instruments -float) 



Cutting 


CERVICAL CONIZATION ELEC¬ 
TRODES, especially de¬ 
signed for the excision 
of tissue from the cervix 
and endo-cervix.Power re¬ 
quired vrill vary in a 
wide range depending on 
depth electrode Is in¬ 
serted and amount of tis¬ 
sue to he removed. 


Dr. Julian A. Moore’* 

INTRA-THORACIC OPERATING INSTRUMENTS 

For Severing Adhesion* in Artificial Pneumothorax by Electro-Surgical Method* 



A simple, moderately priced, yet 
effective set of instruments for 
closed Intra-Pleural Pneumolysis. 
Designed especially for use with 
the Bovie Electro-Surgical Unit. 
Following the general dimen¬ 
sions and contour of the Jacob- 
aeus instruments, with necessary 
modifications for the electro- 
surgical method, they have 
proven quite practical and satis¬ 
factory for approach to and 
severing of pleuritic adhesions. 
Flexible cannula permits easy 
manipulation of the curved 
handle. 


The com fArt e net consists of: 

1 Carved handle; I Straight handle; 

2 Blade electrodes; I Pointed electrode; 
1 Ball electrode; 2 Flexible cannulae; 
I Trocar; 2 High frequency cords. 
Price for complete set in polished, 
wooden carrying case (does not in¬ 
clude the thoracoscope) 





DR. MOORE’S IMPROVED THORACOSCOPE 



>■ h. >„,IUr.( illumiMNon .n.i wide visual field, ifir improved 1 ^ ^ 

. ..II..._.1. Mil... Mooed, of M«l.on. Inlf. Ifiorsor m.miinenl. 



I 


(C) Jeff Behary 2019 


27 
























CE) 

GENERAL PRECAUTIONS 


THE ANESTHETIC 

Most procedures will not require any anes¬ 
thetic other than local; but should “general 
anesthetic be necessary, please consider the 
su&gestlona to follow. 

The use of an olectrosurglcal apparatus 
laposes some limitations on th « 
t-hAtics which can be safely used. Choice o. 

anesthesia should bemade with full consideration 

T?h2 dingl? of using electrical sparks in the 

presence of explosive gases. 

The best rule is to avoid all 
anesthetics; and it should be recognized that 
all commonly used inhalant anesthetics .are In¬ 
flammable — especially so when used with oxygen. 

With present-day techniques of administering 
spinal, intramuscular, oral and rectal anesthe¬ 
tics, the 3urgeon or anesthetist has a wide 
choice from which to select an appropriate an¬ 
esthesia for any electrosurglcal procedure. 

Even so, some surgeons and anosthetlsts 
consider nitrous oxide safe enough if the oper¬ 
ating field Is remote from the respiratory Pas¬ 
sages; or, even chance ether by the closed 
method with such precautions as continuous vent¬ 
ilation of the operating room, moist drapes 
separating the patient’s head and the anesthe¬ 
tist from the operating field, exercise of care 
to avoid any spillage and prompt removal or 
empty ether cans from the rood. It goes without 
saving, of course, that no lnhalent of even the 
slightest degree of Inflammability should be 
used if there Is or can accidentally be any com¬ 
munication between the operating field and the 
respiratory system. 

GROUNDING UNIT 

Be sure that the unit is grounded In ac¬ 
cordance with grounding instructions given In 
Section I. Otherwise, there Is a possibility of 
shock to patient or ocerator — remote but real. 

CHECKING CORDS, CONNECTIONS 

It is important that all cords and plugs be 
frequently checked for breaks In insulation or 
electrical contact. When plugs are pulled out of 
receptacles, grasp the ping, not the cord. 
Jerking on the cords may null soldered connec¬ 


tions loose. Age and repeated sterilizations 
can cause cracks in rubber insulation which 
might result in bums to patient or operator. 

Always use an Individual electrical outlet. 

Do not connect the Bovle to the same outlet with 
other appliances. 

PREVENTION OF HIGH-FREQUENCY 
SKIN BURNS 

Accidental bums are possible either from 
the indifferent electrode (If improperly pre¬ 
pared or applied) or from the active electrode 
If it Is carelessly handled or laid on the 
patient when not In use. 

The indifferent electrode must be kept 
clean and smooth and should be applied with a 
gener ous application of heavy soap lather or K-Y 
lelly Under no circumstances should the plate 
be applied over hair or hard scar tissue. 

When not In U3e, the chuck handle and active 
electrode should be placed In the Instrument 
rack. If more than one active electrode handle 
has been connected to the unit. It must be re¬ 
membered that all connected electrodes are hot 
when the footswltch Is depressed. Therefore, 
"Idle" electrodes should be safely Kept in their 
proper place on the instrument rack. 

PREVENTION OF BURNS RESULTING 
FROM ACCIDENTAL IGNITION OF 
INFLAMMABLE FLUIDS 

When an inflammable fluid, such as alcohol 
or ether, is used to cleanse the field prepara¬ 
tory to surgery, It is Important to remember 
that there Is a possibility of Igniting any gas 
or residual liquid by a spark from the electrode. 
When Inflammable fluids or solvents are used, 
allow sufficient time for complete evaporation 
and be sure that drapes, dressings, coverings, 
clothing, etc., surrounding the field are thor¬ 
oughly dry and not saturated with the liquid. 


SES GENERAL CAUTIOiLARY STATEMENT 
ON PAGE 10 



SERVICE NOTES 


The Bovle will requlrevery little servicing 
except that occasioned by the normal wear on the 

•park gape and rubber parts of the cords. 

Excessive heating or exposure to ultraviolet 

*•111 cause deterioration of the rubber insula¬ 
tion on the electrode cords. Care should be 

taken not to pull on the leads to disconnect 

OMi f- hut, rather, to grasp the 

bakeilte plugs. 


After * greet deal of use the tungsten :iur- 

fwta on tbe gape will bocome carbonized Mid 


tted so that they cannot be accurately ad ’ust 
! if gaps are properly set, this should not 
cur oftener than every few years under noraa 

age. 

When it 13 necessary to replace gaps, y^ui 

•cal Llebel-Flarahelm salesman, orthefucton, 
ould be contacted. A factory ions 

,pe will be sent toyou with complete 

>r replacing the old gap assembly• . aler 0 r 

isemMy should be returned to your _ ^ich 
>« ractory, in the shipping ^re Is a nominal 
le new gaps were received, 'here 
large for this replacement service. 








The Indifferent. Electrode 


The patient's skin should be thoroughly moistened with 
thick soap lather or K-Y Jelly before the electrode Is applied. 
Under no circumstances sho Id vaseline,oil or greasy substances 
be a; piled to the electrode. Eineral oils and greases ere good 
Insulators and If used, would cause a poor contact with llke- 
ilhood of a burn. 

The clip on the connecting cord should be protected by 
a rubber guard or a pad of gauze so that the patient's skin 
does not press on the clip and cause a burn. 

Ordinarily, if the surface Is thoroughly moistened, a 
slight growth of hair does not Interfere with the electrode 
making contact. However, the electrode should never be applied 
over a heavy growth of hair or over any extensive area of nar- 1 
dry scar tissue. 

Poor or uneven electrical contact at the indifferent 
electrode can cause a skin burn. Poor contacts may fce caused 
by heavy hair, hard dry scar tissue,a wavy electrode that~co-- 
tacts only in spots,failure to moisten the patient's skin etc 
Sharp points that dig into the skin cause a current concentra¬ 
tion at that point with a very good chance of a burn occurring. 

OBSERVATIONS OP THE ABOVE PRECAUTIONS WILL PREVENT 
BURNS AT THE INDIFFERENT ELECTRODES. 
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Do 


remove 

A. V T 


VIATIC? ...a 

2-^—„ .-w-iKSS 5? -'3 

.. ST.'S’^Su-S* “ "* 

•tropor ««•» _*** 



1 - 


JJtmtiMt Oefs 

subsequent section. "* K-*P •*“*“* 00 £* C ° igU ; 
laiion KCIW u fixed. We ,u 88 ot ,lu< the VJr,0l “ 
».q» be carried out in .he following sequence. 

1—Connect Foot Switch and Supply Cable. 

Be sure your efcciricsl current is of the proper volugc 
and frequency. Unless otherwise noted on rating 
plate at luck of cabinet, the Davu-Bovte Unit is de- 
s, K ned for operation on 115 volts, 60 cycles, alterna¬ 
ting current. Special models for operation on other 
alternating currents are so market! on the rating 
plate When only direct current is available a rotary 
converter must be used. Make sure the fuses on 
your supply line are heavy enough to carry the ma¬ 
chine in addition to any other load on the line at the 
same time. Refer to the rating plate on luck of cabi¬ 
net for current (amperes) of your machine. 

2_Turn Main Switch to "On” Position. 

i—Adjust Cutting Section Spark Gaps as 
follows: Cutting section spark gaps are below the 
glass window at the left. Firing of the gaps may l>c 
observed through the window. Immediately above 
the window is a hinged cover, which when turned 
back, exposes the four gap adjustment knobs. Each 
knoll governs the adjustment of the individual gap 
below it. Turning the knob clockwise closes the 
gap; counter-clockwise opens the gap. 



Uujjug 


Thm tow Cittin m <ft # otove UNMfSUon indicti* the Spsrk Gsp 
A4tmua*0t Knott A Hinged Covet >t ibown in reined f+giuom. 

As the quality and performance of the cutting 
current is dependent on accurate gap adjustment, it 
it essential that this operation be properly [icrformed. 
There is nothing difficult about this gap adjustment 
—on the contrary, it is a very simple procedure that 
requires only a few seconds—but it must lie done 
right to insure satisfactory operation of the cutting 


ATYPICAL GAP 

ADJUSTMENT 


SAP F1RIN6 


To adjust cutting gaps, first press left fund 
treadle on the foot switch to start current Bow 
through the gaps. With the left hand pedal de¬ 
pressed, look at gaps through the observation win¬ 
dow If any of the gaps are not firing, lorn its ad 
justment knob (or knobs) counter<lockw is* to open 
the gap slightly until firing stum, h “ “J *? 
all cam be filing prior to adjustment. IF UNABLE 
TO MAKE ALL GAPS FIRE, SEE FOLLOW- 
ING SECTION, page 5. 

1— After all gaps 
arc firing, take each 
individual gap (for 
example, start at 
left and work to 
right), carefully 
align your eye with 
the gap being ad¬ 
justed and— 

2 — T urn its ad- 
justment knob 
CLOCKWISE un¬ 
til it Hops firing. 

Then— 

3— S lowly turn 
knob COUNTER¬ 
CLOCKWISE un¬ 
til you see the gap 
start to spark 

THEN STOP!- 

and note position of 
small white dot on 
knob. 

From the (mint 
where continuous 


GAP ST0P5 FIRING 


GAPSTARTS 
TO SPARK 


ONE FULLTURN 
ADJUSTSGAP 


s|>.irking was first observed. TURN KNOH COUN¬ 
TER-CLOCKWISE ONE FULL TURN, which 
will put that particular gap in proper adjustment. 

ADJUST ALL GAPS IN THIS MANNER. 

It is important that the observer's eye be lilted up 
directly with sparking surface on gap being adjusted. 
The best way is to close one eye, and move the head 
laterally in from of the gap to the point where firing 
seems most intense. The arc that lakes place is 
quite small and, if viewed from even a moderate 
angle, you may not sec the first sparking in the gap. 
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the aacntne la brought 10 result"'*con 

£nd, under equivalent ®°" a, “!£ 8 j n advance the 

po-- ■•«««• 

IF UNABLE TO MAKE GAPS FIRE 


l. 


Hake aure that machine la connected to cor¬ 
rect current supply. not 'dead' 

Hake sure that the supply llh® 1® reasons, 
because of burned out fuses oc othe • con _ 
Pilot light will glow when machine , , ctor 
nected to proper current BUPPjy . ' , r 

S^thut^tfo 1 rootswitcn la eonnecr-e^ » 

Soo that current selector is on cu 

Occaflonally some uninformed persons may 
Stait tc "play* with the machine andclo-e 
one or more gaps several turns or OP 6 " t "®" 
up a number of turns. If this occurs 
appear impossible to get the gaps to fire. 


Fortunately, there Is a simple 
VMS seemingly perplexing condu lo £®*«» 

The thing to do Is first, cioa* 

s«g- jsvs , ». m <saHS,S 

Aether gap is partially open or £ 

Sart Stops limit the number of pjJ2W *t £ 
in either direction and considerable 

will be felt when this limit is reacha? 18 ^ 
attempt to turn knob 8EYCND POINT a &’t 

TANCE IS FELT. To do so might damagifrL^: 5 - 
anlsm. ** c h. 

After all gaps are completely c in.^ 
after all knobs have been turned clockwialT 5 - 
resistance is felt — then open one n., 
time until It starts firing. Tr.ls 
7755 fifteen to twenty-five counter. ^il:!^^ 
turns. Then open the other gape In thT®*it 
manner until all are firing. After an !*** 
have started to fire they should be corrJH 1 
adjusted in accordance with Instructions in -ii 1 ’ 
ceedlng section. 


(ID 

DESCRIPTION OF CONTROLS 

All operator controls, with the exception of the rootswltch, are located 
on the top panel of the unit. 




© 


© 


ElECTBOSUHCICAL unit 


t*l LIC3H.-«L»»S-IIW C* 
9 »». Ill* 


■/' 


POWER I 


© © © 


SELECTOR 


pATiCnt 


ACTIVE 
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“ “ *“ 

EXAMPLE 3. - OUTLET 
RECEPTACLE WITHOUT GROUND 

If It 13 necessary to ground 
to a water pipe, us ® ^ he 
grounding lead with P1Pe 

clamp furnished wlthgroundlng 

accessories. Be sure that 
the ISiSSing claap makes 
good metallic contact, fasten 
the clamp securely to cold 
water pipe If possible -- 
making sure that point of 
?l^p 6 pierces through any 
metal. Then connect the other 
wire to the green lead, as li¬ 


ne, 3.0y>U.tB««Pl»C>» 
without around. 


,0' 


paint and Into 
Snd of the long 

lustrated. 


adjusting spark gaps 

e* .i «£. nf the gaps may be observed through 

m v“ ""ji'iSt-n? 0 snr.sMrs 

on sparfc-gap adjustment, it pro perly per- 

thls operation ,^ e n ^Vn|j7f flcu lt about the gap 
formed. There 18 "f ^ntrarv lt is a rather 
adjustment -- on the ^ tr " y » us J t b e done Just 

rlghtVInsure satisfactory performance. 

rn ADJUST GAPg , f or S *Coagu 1 ate* eCt p«sltlon t ! 
to either tne to start^urrent flow through 

Step on foot switch to star rr observation 
gaps. Then look at the gaps tnroug flrlng _ turn 

window. If any of the (TP . Knobs) counter- 
the proper adjusting kn sll g b tly until all 

start^t^f ire . 0P It S'eSSSntlal that all gaps be 

firing prior to adjustment 


ATYPICAL gap 
adjustment 




6AP FIRING 




f* 2 

GAP STOPS FIRING 


„\ 



I 3 


GAP3TART3 


It Is Important that the observer's eye be 
line*: up directly In front of the sparking Sur¬ 
face of , ap being adjusted. The best way Is to 
close one eye, and moving the head laterally in 
front of the gap, stop at the point where firing 
seems most Intense. The arc that takes place Is 
Qu ite small and, If viewed from even a moderate 
arirle you nay not see the first sparking In the 
gap from which point th* subsequent one turn 
counter-clockwise adjustment must be made. 

performance the gap adjustment 
each day before operations are 
the gaps will, under ordinary 





P^fter all gaps are 
firing, close each 
gap by turning the 
Knob clockwise until 

gap stops firing 
and no spark is seen 
when looking through 
the window, (being 
sure your eye is 
carefully aligned 
with the gap). Close 
all gaps in this 

manner. 

2 - Starting with the 
left knob, slowly 
turn It counter¬ 
clockwise until you 
see the gap start 
to spark, THEM STOP. 
_and note posi¬ 
tion of small white 
dot on knob. 

TURN KNOB COUNTER¬ 
CLOCKWISE ONE FULL 
TURN, (as determined 
hv posl tlon of dot) 
which will put that 
i>artlcular gap In 
proper ad Juatmont. 

AW 11ST ALL 'JAPS IN 


tne aDove -- 

If any onegap readjust - 

^enrbecausful^een opened too w ide, 

vi 1th the Bai» PteP^ly current 

hardly hear the arc that takM pia^ transro rxer 

S. c Siw < ffi Vie. Sc 

as] 

cldea^puttering In ^^^ThfswUe^'cln'b 
If all are °P®'L-v?in^sound is distinctly heard 
seen and Its cra °RL 1 *lf r |°intervals is of no con 
A slne ^ ^fi u err often or continuously 
lIlTaps’should L correctly adjusted. 

■« n.v. .IJOKC- 

SSS.-ffHSss.°s*i 

cesslve”amount of dehydrated tlssue^on *«« 

S e e :°o U t n in';d us S tment e and they should be prope 
set before further use. 

Remember these 
simple instructions. 

have all gaps firing before Tf 
adjustment is started 

h„vf. the eye lined up directly u it^sp.v 

SURFACE and catchy the poln f *[h® or inthe i( j 

beglnB. This Is a • first twlniG 

ment. You must see the very ^ 

SSI 



adjust all gaps each day bef 

WORK IS STARTED 

Them Bovle gaps Incorporate a 
Datented self-compensating feature which 
theircontinuous, satisfactory operat 
consistent performance. When prg BeiiJLJL 
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Coagulation 


INDICATIONS 



Briefly, electro-coagulation and desiccation afford 
means for hemostasis in major surgery and for destroying In 
situ any accessible mass of tissue. It Is equally applica¬ 
ble to either large or minute growths. The process is ab¬ 
solutely accurate, easily controlled and simple to apply. 

The heat,generated within the tissues,is sufficient 
to dry out the tissue cells, resulting in their death. Un¬ 
der the microscope a section of the tissue so treated will 
show the cells to be shrunken and shrivelled and their nu¬ 
clei condensed,the whole presenting a mummified appearance. 


Photomicro¬ 
graph of a Cat’s Liver 
after four seconds' con¬ 
tact application of coagu¬ 
lating current through a 
loop electrode. The ab¬ 
sence of molecular disso¬ 
lution in the middle of the 
surface is due to the ad¬ 
hesion of this zone to the 
electrode. Radial pene¬ 
tration of detectable his¬ 
tologic alteration is 2.8 
mm. The shrinkage of 
the coagulum has freed 
some of the altered cells 
into a lake of plasma 
underneath it.* 


'Reproduced by permission of the American Medical Association 


Macroscoplcally the treated tissue 
lsh white, dried out and ahrlvelled ^““^n^STSe 
tic tissue eventually separates and th cell de- 

^riria^rofi^ 

Thus these methods are e3t ^ 0 “® 1 J e ^vi^g c«on fkin 

iS-SK 

tlonal impairment; as In working on the vocal cor , 
urethra or rectum. 

a™* th. more common oondltlone where eleotro-co- 

*gelation or desiccation may be used to advantage 
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or op*r»t° re • 
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<-Ul 


l »rgcr proportion of the culling 

„.< r bef *rtr , di»ip#»' d in, ° ,he wa,cr fr ° m ,hf 

Of «hr electrode. 

n0| expert to rut under water ex- 
’ n ‘ er ^ 0 7lect°rode» denned especially for that 
ccpt wl,h 

a , water cutting f prostatic resection) 

F ° r Un i first three step* of "Hemostat.c 
°° ly !. be uied. A* thi* control is ad- 
Erff,: ‘’ Awards maximum, the current char- 
v * n ■ r altered so much that under- 
““"‘Tmtin* i» decidedly interfered with. 

* 4l * r ds (be heavier "Hemostatic" setttng. 
^ poorly, il .»». Therefore in 
“ 1 rie Resection, use only the first three 
P,OSU on this control. For average cond.t.on, 

!he No. 1 setting of this control is best but tn 
fremclv Vascular Gland advanctng the 
" To step 2 or 3 will tend to reduce 
Hemorrhage, with a slight reduction in cut- 
ting quality. 

Paver Settings for Electro-Coagulation 
and Desiccation 

For this work current ts appl.ed by various 
,,, lhroU ,h electrodes t.f different ««s and shapes 
ttb* an understand,ng of the different condtttotts 
is necessary before power settit.gs can be worked out. 

Electro-Coagulation can be defined as a pro¬ 
cess in which a high frequency current is employed 
actually "cook" tissue surrounding the active elec¬ 
trodes. Enough heat to do this ,s f generated within 
the tissues by the current passing from the electrode 
into the surrounding tissue. 

Electro-Desiccation is a procedure similar to 
electro-coagulation except that the act.ve electrode is 
placed in actual contact with tissue. Current s 
allowed to jump through space and, sparking on 
'ne surface being treated, dehydrates the super tia 
layers of tissue. This sparking action is sometime 
called "Fulguration.” 

'ft ir-,r two methods of application produce 
• fiy ih- same efTeit on tissue — namely t c cc s 
to. :d re dehydrated or coagulated, or, ac ' l,J Y 
the difference liemg that contact coagu .in« •’ 
'■I'lfa’ s more dr-ply, causes a greater de|« <• 
-ur . iK.!i whereat desiccation affects on y 


PPWVTO.r 


Power Settings for 
Electro-Coagulation and Desiccation 

superficial layers. 

both coagulation and desiccation can be done 
with or without an indifferent electrode. To denote 
these two conditions the following terms are used: 

1— Monopolar when a single active electrode 
is used without an indifferent electrode. 

2— bipolar when an indifferent electrode is 
used for current return path, or when the 
new type bipolar applicators, consisting of 
two needles in a common handle are em¬ 
ployed. 

These terms arc used merely to indicate the 
method of applying current. There is no difference 
in the surgical effect of the current or in their elec¬ 
trical characteristics. 1 he only difference is in the 
amount of power secured from a given setting. For 
a given power setting more current is obtained with 
bipolar applications than with monopolar. 

The amount of power required for this work 
varies widely and depends on: 

A. Size of Electrode used. 

B. Area of Electrode in contact with tissue, 
c. Depth and area of destruction desired. 

D. Length of time current is applied. 

Again, it is no. possible to give definite power 
settings for various classes of work, but the follow- 

£% •» - F°“- 

apply to the “Coagulation Power Control at the r g . 

MONOPOLAR DESfCCATfON 

Very light—15 to 20 
Light —20 to 30 
Medium —30 to 40 
Heavy —40 upward 

BIPOLAR COAGULATION 

Very light—io to 15 
Light -*5 20 

Medium —2U to 30 

Heavy —P upward 

BLADDER fulguration 

■ , .r Hu and amount 

.. 

of destruction desired. 
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V. 
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Itl£-ANESTHFTir 


♦ 


the anesthetics that can be 6 US ed* iVl^To ^ mltatlo J s 

that you ^ working in the pres^ce of •SctM^TTSSS! 

whlCh characteristics ® x P lo8ion of anesthetics having 

these Th ® choice of anesthesia should be 

made with this 1 act clearly in mind. 


g 1 o c t r g- s hould never be use d with ethylene, as 
only small concentrations of this gas can produce violent 
expl° s ^ ons ^ne presence of even the tiniest electrical 

spark. 


Xn the past it has been the custom to discourage the 
use of ether anesthesia in connection with electro-surgery. 
However, many electro-surgical operations have now been per¬ 
formed under ether without serious accidents and in the 
light of experience to date, we believe that ether is rea¬ 
sonably safe if the work is carefully done and every possi¬ 
ble precaution against ignition is taken. These precautions 
should include separation of the operating field from the 
anesthetist by means of drapes, continuous ventilation of 
operating room, spillage avoided,immediate removal of empty 
ether cans, etc. 


It should also be remembered that ether administered 
bv the open drop method is more likely to ignite than when 
*'t is administered through a mask. Also, ether should never 
be used when there is any communication between the operat¬ 
ing field and the respiratory passages. 


Of the inhalent anesthetics it may be said that ni- 
trous oxide and ohlorofonr. are quite 3 afe Ether la reason : 
ably safe if carefully used, and ethylene is absolu y 

terdicted. 


etc. are usually sufficient. 

Where a purely loCal an ® 3t i ie to C avoid S injection direct- 
with electro-surgery, it is the cutting or coagula- 

‘7 into the operating fial ?* N ®^? er a d5an?age iS tissue in- 
tlor. currents can be used to b fluid. The anesthetic 

filtrated with large quantities of operat ing field or 

should be injected around or under 
‘-he nerve block principle used. 

. fhflre are,so far as we know, 
Other then above mentioned,' ordinarily used, 
no objections to any of the an 


II I 
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2Vi IB. DIATHERMY METAL 




kvuv 

kvow 


2006 2000 

No. 2005 LIGHT WEIGHT, 12” wide, apvrox. 

6 sq, IL to roll, Gauge, .007 .eland 52.75 

No. 2006 HEAVY WEIGHT. 12” wide approx. 

3 sq. 1L to roll, Gauge, .015 . elite »--"a 

METAL ROLLER 

lor imMttiin? out dieHwrnty mill tletlrodti 
* 004 No. 2004 .effet $1.50 

SIHGLE-TREADLE FOOTSWUCH 

y One-piece shell, stainless, rust- 

|MM| proof alloy treadle. Rubber feet 

BaBS {;( yj to prevent slipping on floor. Elec- 

ifeMl f t trical parts completely Insulated, 

shockproof. Will nut short on wet 
floors. Complete with a ft. rubber 
M I covered cord and attachment plug. 

No. 2015 ... escor $12.00 

DOUBLE-TREADLE FOOTSWITCH 

For use with Model *AG‘and Ltevls- 
Borle Electrosurplc.ll Units. One - 
piece shell, stainless, rustproof 
alloy treadles. Rubber feet to pre - 
vent slipping on floor. Completely 
insulated, shockproof. Will not 
short on wet floors. Complete with 
9 ft. rubber -covered cord and 3- 
prong attachment plug. 

No. 2173 .TTTTTTTTTTTTequall 

No. 2177 SPECIAL DOUBLE-TREADLE 

FOOTSWITCH FOR “AG” BOVIE. 

Cord has twist-lock plug for use 

with “AG” Bovle. equom S25.00 


JOTS 

SMAU QfUCK TTPf HINDU 

Moulded Bakellte handpiece. Small diameter affords easy man¬ 
ipulation. 6” long, 5/16” diameter. Easily taken apart for clean¬ 
ing and sterilization. Complete with 6' rubber-covered cord and 
Bovle attachment plug. 

No. 2073 . tlket J8 - 50 





$460 

LONG CHUCK TO* KAHWi 

(8-1/2”). Moulded bakellte handpiece. Screw on tip. Complete 
with 6' rubber-covered cord and Bovle attachment plug. 

No. 3450 . meco1 57 50 

OFFSET GRIP FOR LONG CHUCK HANDLES 


1 , 

7 



Offset grip as shown above, to fit 

long chuck handle. 

Offset 

Grip on Loo^ 

Chuck fiend 1* 

No. 3428 . medln $3.00 

PARTS FOR CHUCK HANDLES 



$25.00 


No. 3429 SPARE CHUCK TIP for long chuck 

handles. meiga 


CONNECTING CORDS 

Pilktt (indifferent) Urd 


No. 207 JA BAKEUTF. SLEEVE for small 

chuck-type handle. . . . 


felao 


o: 


PAT 

" t 


c: 


t ^ 7 


" CORD, 

—. nd and 
■* .Plug on 


No. 207SB CHUCK (Spring brass tubing for 

—— sleeve) . foura 


$ .85 


$1.65 


$1.35 


No. 2108 


EN^ 


$2.50 


NO. 2073C CHUCK TIGHTENER (for 

small handle). fuoat $1.35 

EPILATION NEEDLE, ADAPTOR AND CHUCK HANDLE 


W • footswltch to machine and place U 
FNDOficopicctrint s{Jot for the surgeon. 

8 ft. with lanbiw 

Bovi* plug tirnm sterilized control handle., 
Kadwcopic ir.»irum»L the controls and give the * 

tmrvtfM t,t r .brorMBe turns to lock them In 

to Heart* (Ml. 

jjtlng electrodes into t 
^psenlng the chuck to re 
tighten carefully 
the lnstrumon 
it the other enr 
Ttnals 



No 2085 



Ko. 2112 Adaptor and chuck Hoodie. 

No. 2111 Epilation Needle, Angulatert 
No. 2112 EpiUtlon Adaptor wllh chuck 

handle. (Reduces power output 




No. nil 

Nno'll* 


$ .15 


$17.50 
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(Anesthetic - Cont.) 


With the present-day techniques of administering spinal 
transsacral, caudal, avertin, twilight sleep, etc. the sur¬ 
geon has a wide choice from wnlch a selection can be made 
that will prove safe and satisfactory for use with electro- 
surgical methods. 


THE INDIFFERENT ELECTRODE 



The indifferent elec¬ 
trode consists of a plate 
of diathermy metal which 
is applied to some con¬ 
venient part of the body 
as close to the operat¬ 
ing field as possible. 
For example, it may be 
applied under the "but¬ 
tocks or shoulders,to the 
back of the neck, to the 
abdomen, the patient may 
sit on it or it may be 
bandaged to an arm or 
leg. 

It should be firmly 
held in place either by 
an elastic bandage, sand 
bag,or by having the pa¬ 
tient rest his should*ers 
or buttocks on it. 


The size of the indi: 
ferent electrode may be v< 
ried within certain limit* 
but for all major electrc 
fai ? y lar 2 e P^t 

should be used, say 10"x 12 1 
For light work where t Y 
electrode is bandaged to a 
a PPlied to the bac 
° f ^ neck a small plate 
aay 2*" x 6" will serJe. 









■ 


THE IMPROVED DAVIS-BOVIE 

ELECTRO-SURGICAL UNIT 




THE MOST 

* POWERFUL 

* FLEXIBLE 

* COMPLETE 

ELECTRO-SURGICAL UNIT 
AVAILABLE TODAY! 


COVERS THE 
ENTIRE 

ELECTRO-SURGICAL FIELD 

CONSISTS OF 
TWO MACHINES 
IN ONE 


rent f° r t ? ach condition, and type of » al ? < ^/dratl on) on the ee*- 


and 18 


*ftfi an lt , ##f|r „ rr001 aU •ourcea. 

fM t or° TI *Vl *" « 1 "*ng]eMachine Oavia-Bovie le quite 

•' - «•Jsssaaia^y-* ■* ®s-raLJssL^sswis! 



I <4 | 
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The cone ahaped segment of c^rvio-i <-< 
adhering to the loop. This excised tlsHl T 1 * 1 be foun(1 

columnar epithelial lining of the oanal lud ® th ® ful1 

Coned Out 1 appearance as Illustrated. * then P re ^ts'the 

If more tissue must be removed the 
inserted and previous steps receated unt<l the 7 re “ 

been coned out. If tissue must" be refill Sit^SpSTrf Se 
endo-cervloal canal the smaller K O .21C0 electrode is inaSrtL^ 
handle end the canal reamed out to the desired depth. * ® d ln 

^rM: d s o ^ to " ai8 and the 23 s™st.5lss 
# # # # # # # # * * ^ ^ ^ ^ # # 


L - F 

CERVICAL CONIZATION ELECTRODES 


, . L-F Cervloal Conization electrodes are substantially made 
and_ insulated with Isolantite. The loop is of heavy tungsten wi?e! 
.ney are long lived — do not break or burn out readily. The ex¬ 
tended tip acts as a swivel which permits accurate rotation of the 
loop and the removal of just the right amount of tissue. 



No.2100 - For reaming the endo- 
cervlcal canal. 

No.2101 - For removing a small 
cone of cervical tis¬ 
sue. 

No. 2102 - For removing a fair¬ 
ly large cone at t he 
cervix. 


e 


NOTE: Illustrations of electrodes are actual size. 
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Connecting and Operating 

INSTRUCTIONS 


FOR 


MODEL 

ELECTROSURGICAL UNIT 

[THE OFFICE BOVIE] 


INDEX 


Page 




I. SETTING UP THE APPARATUS 
Power supply an<J footswltch 

connection . 2 

Grounding cabinet.2-3 

Adjusting spark-gaps . 3-4 

II. DESCRIPTION OF CONTROLS 

Selector switch. 5 

Power control. 5 

Pilot light. 5 

Footswltch. 4 . s 

Outlet terminals . 5 

ill. PREPARATION FOR SUROERY 

Sterilization. g 

Connections. 6 

Applying lndirrerent electrode . 6 

Setting the controls.g-7 

IV. SPECIAL TECHNIQUES 
Coagulation with blternlnal 

electrodes . 7 

Prostatic Resection. \ 7 

V. GENERAL PRECAUTIONS 

The Anesthetic . g 

Grounding Unit. [ \ q 

Checking cords and connections . 8 

Prevention of high-frequency 

skin bums. 8 

Prevention of bums resulting fro* 
accidental Ignition of Inflam¬ 
mable fluids . 


VI. SERVICE NOTES. . . 

About the Accessories. 
<*• • . 


S 


READ THESE INSTRUCTIONS CAREFULLY BEFORE ATTEMPTING 
TO SET UP OR USE THE MACHINE. OBSERVE ALL GENERAL 
PRECAUTIONS SET FORTH IN SECTION V. 


^gLlliBKLg Sgg yyiiSHmw^. 


CINCINNATI 2. OHIO 














































gleetro-Hereostas's 


You cannot vary this by using less time and Increas- 
9 power proportionately and still securing best results. 
*”f,ona f° r fchl ® are explained in detail under heading "Gen- 

;Sl Principles . 

As one becomes more proficient, there is the tempta- 
>r to use more power and a shorter time . This is dangerous . 
*r.hlng is gained,as the difference in time in tEe two cases 
only be a small fraction of a second. 

If the matter of power used is carried to great ex- 
_ it is easily possible to generate so much heat so 
tr ?"Vlv that a cloud of steam would be formed, which would 
^i -^’end of vessel, tending to push its way back into the 
or actually burst the end of vessel Instead of seal- 
ve ® s , t ’ identically the same result can easily ensue, even 
™ limited current use, if an improper form of current is 
wit 5 eiectro-hemostasis. The relatively undamped current 

use \‘ , n electrical cutting (when variable dehydration effect 
is 6 -ot available) is not at all suited to hemostasis. 

COAGULATION OF LARGE BLEEDERS - We have encountered 
. fAW instances where in special cases it was vital -ha 
some -ew i more often a group of large vessels, be 

a 1 ? r § e b ” electro-hemostasis rather than using ligation.Such 
sealed by - , j_ n som e brain surgery and 

coagulum around end of ve “JJ* lt ± cust0 mary to use a small 
by the usual procedure, her £ trode dlre ctly to the tis- 

f ef tof Bomf distance 'beyond and 

if aa In 

the* case of smaller vessels. 

It must be remembered, h ° w ®^® £*^absorbed* if that 

Uafe aM 

tissues to absorb, sloughing win 
LKYINO UP SUPERFICIAL 

'*ru, and around fch ® 'be sectioned. D** Jar ey h ls 

...r.er of vessels which must of deaUng with these A 

'-*>* originated a novel m aOD iicahlo in other 

'•-ro-surgery, which may * P 




















CERVICAL CO?’IZATILI« TECHKI^JZ 


Adjusting Cimpi 


, width |«'int the subsequent one turn counter- 
u'kwise adjustment must be made. 


p or S a(cty, the gap adjustments should be made 
liefore an operation is started. While the 


each nine 
S aps 


will, under ordinary conditions, retain their ad- 
l ' J, |ment over quite a period of time, if the machine 
Amoved around or jolted they may get slightly out 
,'l idjustment and for safety and assurance of satis- 
I utory performance we recommend a complete gap 
ul)niltne lit each time before starting to work. 


When correctly adjusted, intensity of the arc in 
each gap should appear about the same to the eye. 
If , particular gap appears to fire with less intensity 
dun the others, it probably means tliat it has not 
hen opened enough and should be completely read¬ 
justed m accordance with aliove instructions. 


If any one gap fires irregularly or sputters, it very 
likely means that the gap needs readjustment because 
it has been opened too wide. If tme or more of the 
gaps arc opened too wide, or if they arc adjusted im¬ 
properly so that one takes most of the load, there 
will be a decided sputtering in that one gap (or all 
gaps, if all arc opened too much). The sputter can 
lie seen and its crackling sound distinctly heard. A 
single sputter at rare intervals is of no consequence, 
but if heard often or continuously, all gaps should lie 
correctly adjusted. 


We have elaborated on this spark gap adjust- 
mem, not because it is difficult or complicated, hut 
rather on account of its relative im|iortancc. Correct 
gap adjustment is essential to satisfactory operation 
of the culling currents. If the machine seems to lack 
cutting power —if it cuts slowly—these arc sure signs 
ih.it the gaps arc not in adjustment and they should 
be properly set before further use. 

Remember these simple instructions: 

HAVE ALL GAPS FIRING BEFORE THE 
ADJUSTMENT IS STARTED. 

HAVE THE EYE LINED UP DIRECTLY 
WITH SPARKING SURFACE and catch the point 
"here firing first liegins. This is a critical factor in 
the adjustment. You must see the very first continu- 
'" K twinkle jncJ ojicn the gap one full turn, countcr- 
' • wive, from the point where firing was first 

observed. 


1 . AL1 - gaps EACH DAY BEFORE 

WORK IS STARTED. 

These Bov ic gaps incorporate a unique, pale rued, 
sell compensating feature which insures their con¬ 
tinuous, satisfactory operation and consistent per 
formancc. When properly ad)usted. the machine is 
brought to a condition of stability and. undet equiva¬ 
lent conditions, results can always be duplicated— 
you know in advance the results to be expected from 
a given power setting. 


If Unable to Make Gaps Fire 


i. Occasionally some uninformed persons mjy 
needlessly turn the knobs and close one or more gaps 
several turns or open them up a number of turns. 
If this occurs, it may appear impossible to get the 
gaps to lire. Fortunately there is a simple remedy 
for this seemingly perplexing condition. 


The thing to do is first, close all gaps completely 
by turning each adjustment knob clockwise until re¬ 
sistance is felt and further motion arrested. This 
may require anywhere from two or three to thirty 
or more turns, depending on whether gap is partially 
open or closed at the start. Stops limit the number 
of possible turns in either direction and considerable 
resistance is felt when this limit is reached. Don't 
attempt to turn knob BEYOND POIN 1 W HERE 
RESISTANCE IS FELT. To do so might damage 
gap mechanism. 

After all gaps arc completely closed—after all 
knobs have been turned clockwise until resistance is 
felt—then step on left |>cdal and open one gap until 
it starts firing. This will require from fifteen to 
twenty-five counter-clockwise turns. Then open the 
other gaps in same manner until all are firing. After 
all gaps have started to fire they should be correctly 
adjusted in accordance with instructions in preceding 
section. 

2. Make sure that machine is connected to correct 
current supply. 

3 . Make sure that the supply line is not "dead 
licc.nisc of burned out fuses or other reasons. 


p Sec that the foot switch is connected. 

Pilot light ...II gin* »h<» '‘“""'"d 

■.,! u ,„,,h.ghMu™c ? c "ZVJZ 



















••■urn* *r« pu*«ibl* *ith*r fro» th* _* 




*rly ;.r«p«r#ii 


Sonnet shown above will apply when the cur- 
renl u uwl foe iimu< destruction. 

For electro-hemostasis by the clamp and coagu¬ 
lation method, power requirements will vary con 
siderably, dejiendmg on the size of the clamp used, 
the amount of tissue picked up, the size of the bleeder 


and other factors. In general, however, a power set¬ 
ting of around 15 (bipolar method) will prove ade¬ 
quate if only small amounts of tissue are picked up 
in the clamp and from y> to ^5 if larger clamps are 
used and larger bits of tissue picked up. See "Fun¬ 
damentals of Electro-Surgery" for more details. 


Instructions for Using The Braasch-Bumpus Resector 
With The Improved Davis-Bovie Unit 


With the Rraasch-Humpus Rcsector, the segment 
of tissue engaged in the fenestrum of the sheath is 
rendered ischemic by coagulation with a multi-nccdlc 
electrode before excision with the tubular knife. Fol¬ 
lowing excision of the segment, bleeding from in¬ 
dividual vessels is controlled by coagulation with a 
single pointed fulgurating electrode of the Uugbcc 
or similar type. 

For preliminary coagulation with the multi- 
needle electrode, the cutting current is used. This is 
perfectly safe and satisfactory as when applied through 
these large needles the current loses its cutting char¬ 
acteristics and will coagulate only. For scaling in¬ 
dividual bleeders with the fulgurating electrode, the 
coagulation current is used. Settings of various con- 
trols on the machine arc as follows: 

Hemostatic Effect of Cutting Current—Step No. 1 
Cutting Current Power—60 
Coagulation Current Power—45 

The multi-needle electrode is connected to any 
one of the three terminals marked "Electrode"; the 
single pointed fulgurating electrode is connected to 
another of these terminals. Both electrodes arc thus 
ready for instant service without changing any wires 


or connections. It should be remembered that both 
electrodes arc activated whenever cither foot treadle 
is pressed, therefore the electrode not in use should 
l>c laid at some place on the instrument stand where 
the o(>cralor or an assistant cannot accidentally con¬ 
tact its tip and get a high frequency hum. Also 
the electrode not in use should Ik placed on a dry 
towel or some other insulating material to prevent 
accidental short-circuiting of the entire output of 
the machine. This would not damage the machine 
but would very likely ruin the tip of the electrode. 

With the tissue to be removed engaged in the 
fencstium, the multi-needle electrode is thrust into 
the base and the cutting current turned on hy press¬ 
ing the left treadle on foot switch. Three to six sec¬ 
onds application of the current will Ik needed, de¬ 
pending on vascularity of the tissue, to render it 
ischemic. This (King completed, the electrode is 
withdrawn and the segment of tissue excised with 
the tubular knife. 

If uncontrolled bleeding from individual vessels 
is observed, it may he stopped by applying the 
coagulation current through the single pointed ful¬ 
gurating electrode. To turn on coagulation current, 
press right treadle on foot switch. 


° h THE OPF RATIVE procedure see the 

rBp?cu M *r,° R SURGERY OF THE URINARY TRACT,” BY BUMPUS, 
CRENSHAW AND CLARK. PUBLISHED BY W. B. SAUNDERS 
COMPANY, PHILADELPHIA 
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Coagulation 



in Pig. 3, if one electrode is very 
small and if enough current is applied for a sufficient 
I7ll™7 enough heat la generated to coagul.t,• 

thndfl Heques in the immediate vicinity of tne sma±xer 

electrode. It is on the generation of an intense h ®j£ 

the tissue itself, concentrated over a relatively small ar , 

that the whole principle of electro-coagulation is based. 

In electro-desiccation, where the current is allowed 
to stark over from the electrode to the tissue without actual 
contact, the current concentration and the effect secure 
in general the same. 

However,the air space 
between the electrode 
and tissue introduces 
a relatively high re¬ 
sistance into the el¬ 
ectrical circuit so 
that current inten¬ 
sity is considerably 
reduced and the de¬ 
structive effect is 
largely superficial, 
without deep penetra¬ 
tion. 




In modern electro-coagulation work, the smaller or ac¬ 
tive electrode is usually either a needle or small sized ball, 
or In electro-hemostasis, the tip of a hemostat. 
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Cutting 


POWER REQUIRED FOR ELECTRO-CUTTING varies through 
wide limits, depending on the type of electrode used, na¬ 
ture of tissue being cut, speed and depth of incision. For 
iotinite guidance the surgeon should refer to the instruc- 
tion book accompanying the particular machine in use.There 
are, however, certain generalities that may be observed. 


* 




TYPE OF ELECTRODE USED. The thicker the en¬ 
tering edge of the electrode, the more pow¬ 
er Is required, for a given speed and depth 


NATURE OF TISSUE. Hard dry sclerotic tissue, 
fat or cartilage will require somewhat more 
power than softer or moister structures 
which offer less electrical resistance to 
the current. In a very moist bloody field, 
however, considerable power may be required 
to offset current lost through the fluid 
medium. 

SPEED AND DEPTH OF CUT. The faster or deep¬ 
er a cut is made, the more power is requir¬ 
ed. 


The surgeon should learn that power is a variable 
factor that should be adjusted to best meet the immediate 
condition. In actual operative work occasional re-setting 
of the power control may be required, to meet the needs of 
faster or deeper cutting, different kinds of tissue, etc. 

There is one safe general rule that applies to all 
conditions, namely, 

USE THE LOWEST POWER THAT CUTS FREELY TO THE 

DESIRED DEPTH IN THE TISSUE BEING SECTIONED. 



I 






If lowest possible power is used it will avoid undue spark- 
ila3hln 8 8t the electrode, will prevent excess de- 
ra f;* on carbonization of the wound edges, will pro¬ 
long the life of operating electrodes. 

a Experimentally, the proper power setting for your 

bj tentn I° Ur P?r tl ° ular conditions car, bo defined 
D 7 meat tests as outlined later. 

done ! bv E thA fc hJ Ca i cuttin S should always be 
indi ff a T»Anf b } po J 0r me thod; that is a large 
JUferent electrode should be applied to 



I 12 | 
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THE FUNDAMENTALS OF ELECTRO-SURGERY 
INDEX 

Page 

TERMINOLOGY. 4 

• 

ELECTRO-CUTTING. 5 

Dehydration (Hemostatic Action). 5 

Primary Union... 8 

Precautions.1C-47 

Power Required. 12 

Under Water Cutting. 13 

Special Operating Instruments. 14 

ELECTRO-COAGULATION AND DESICCATION. 16 

General Principles. I 6 

Coagulation Electrodes. 18 

Bipolar Coagulation Electrodes.20 

Indications. 2 ^ 

ELECTRO-HEMOSTASIS. 26 

THE ANESTHETIC. 31 

THE INDIFFERENT ELECTRODE. 32 

PRELIMINARY EXPERIMENTAL WORK. 33 

Cutting... 

Coagulation and Desiccation. 
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INTERMEDIATE bovie 
elE CTRO-SURGICAL unit 


la**"" 


diste in Six* 

Intermedia*® in CompleteneM 


Intermediate in Price 


. -i, controlled and thoroughly adequate machlno 
-srful.P**'l „i*etro-surgery. Incorporates the fundamental 
» P’rV tjp«* 0I f of design ehlch have made Bovie Units 

» nJ , ‘ i.ctro-surgory the world over. Except for the 
;?'• .taialard oi i-proved Davla-Bovle, this new Intermediate 

«**,. more J , n performance, precision and reliability. 

l* r f. n» •v“* ..non for the elootro-eurglcal excellence 
^^^r^ratSrbe.rlng the Bovie name? 

FOR ALL EhBCTRO-SORC.ERY 

for surgeons »ho want a semi-portable unit for 
.Ml machine ho , D itol use . . . or for tho hospital whore 
*S5d the installation of a larger 

* ;j7-»ovle. 

' ^ js-.-ESTEBST for hospital or clinic 

.—orded Bovie Units by leading hospitals and 

-reference accord d ^ assurance of oomplete satlsfac- 

- for nAny J «i.und for » noworful. 


'^f’-'thl* »chine. If you I 

i^sSTaS medium-priced Bovie 


If you have waited for a powerful, do- 


SKHD TODAY FOR LITERATURE 
HO OBLIGATION 



New Intermediate Bovie in nU-ttcel 
cabinet #iru%hed in chip-rctittmc. 
rawly cleaned, baked - on Ivory Enamel 
with Chrome trim. 
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the patient's bare skin. Under certain con¬ 
ditions it is physically possible for the 
surgeon to cut without an indifferent elec¬ 
trode, but this is not recommended for gen¬ 
eral use. For a given depth of incision It 
requires a great deal more power to cut 
without an indifferent electrode (monopolar) 
than it does with the bipolar method. Also, 
if an indifferent electrode is not used a 
direct current path is not provided through 
the patient and there might be a tendency 
for the current to "leak out" through the 
operator. For these reasons we recommend 
that cutting always be done by the bipolar 
method. 

In actual operative work coagulated blood and dried 
out tissue clings to the operating electrode which must be 
cleaned off from time to time. Unless this adherent tissue is 
removed from the electrode,cutting is interfered with. It can 
be cleaned off by wiping with a sponge, by scraping with the 
back of a scalpel or by means of a small ball of bronze wool. 
Steel wool should not be used as pieces tend to break off and 
be carried into the operating field. 

UNDER WATER CUTTING can be carried out as readily as 
in air providing proper instruments are used. Cutting under 
water requires that a part of the electrode be insulated and 
only part of the active tip exposed. Water is an excellent 
conducting medium and If any large area of the electrode is 
exposed, so much of the current will "leak off" through the 
water that there simply will not be enough power left to cut. 
It is useless to attempt under water cutting with an ordinary 
needle, knife or loop electrode. This leaves too much area 
exposed for leakage. 


=0 


Stern-Davis Loop 


Stern-McCarthy Loop 


Ordinarily the electrodes 
used for under water cutting 
are special loops that fit 
Into the prostatic resection 
instruments such as the Stern- 
Davis and McCarthy loops il¬ 
lustrated. 


Other special under water electrodes have been devised 
for incising the ureteral orifice. Incising median bars, 0 °. 
and are used to a limited extent. 


U | 
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Retinal Detachment 






* 





Application of smalt elec¬ 
trodes with force plype 
holder. Two are shown in 
place, the third being 
applied. 



Four small multi-point 
electrodes in situ. 



Appearance of sclera after 
electrodes are removed. 



Detachments far hoc It are 
reached With ettended 
thank electrodes. 


A most important point in the application of 
this current is to have the surface of the sclera dean, 
dry and free from small tags of tissue before the 
electrode is applied. 

In applying the small electrodes, first pick them 
up with the forcep and lightly contact the points 
with the sclera, having a light, even pressure on each 
point. At this stage it is important to avoid too 
much pressure on the electrode—only a light con¬ 
tact is necessary. 

With the points lightly touching the sclera, first 
step on left treadle of foot switch to turn on machine 
and then further depress the button to contact cur¬ 
rent with the points. 

If the needles have been properly applied, they 
will instantly sink into the sclera when the current 
is turned on, and when they have been plunged into 
their full depth—when the insulated base of the 
electrode touches the sclera—the current should be 
turned off immediately, the electrode released and 
left in situ. 

This is a very quick acting current and only a 
fraction of a second is required for the electrodes to 
sink in and create the puncture. IT IS MOST 
IMPORTANT THAT CURRENT BE TURNED 
OFF INSTANTLY AFTER THE POINTS SINK. 
INTO THEIR FULL DEPTH. 

In working near the margin of the eyelid, be 
sure that forceps or base of electrode docs not come 
in contact with the lid or other tissue. If this oc¬ 
curs, current will go to this point rather than to the 
needle and the point will not sink in and create a 


puncture. 

These small “nail" electrodes can be used suc¬ 
cessfully only in the case of anterior detachments and 
even in treating some of these, if working dose to 
or under the lid margin, it may be necessary to apply 
the single point extended shank electrode to the 
posterior zone in order to avoid establishing con¬ 
tact with the lid or other tissue. 

Detachments lying far back must be attached 
with the extended shank electrodes used in the chuck 
type handle. In the case of small detachments the 
single point should Ik used, placing a row of punc 
21 s!, as to encircle the tear as nearly as ,x>ss,ble ; 

These electrodes can not. of course, hede t in sum 
there will he some escape of sub-retinal luu, • 
«t'l Z „ required ,0 keep .he rele... dry m .he 

_UomiT ntiiu ( ured. 



>3 
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It should be rolled 
perfectly flat with 
the roller enoh t lme 
before uali.£ »tf these 
precautions are ob¬ 
served, It will avoid 
sharp points or Irreg¬ 
ularities In the plate 
which might dig Into 
the skin, causing a 
concentration of over¬ 
rent with the possi¬ 
bility of burning at 
that point. 





l JJ I 
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Experimental Cutting 


total power. Select one of the flat cutting electrodes, say 
the smaller of the two sizes, and insert in handle. You will 
notice that the edge of the cutting electrode is not sharpen¬ 
ed enough to cut of its own accord. 


Now place edge of cutting electrode lightly in con¬ 
tact with some of the muscle tissues on the meat, simultane¬ 
ously turn on current with foot switch and lightly draw the 
electrode through the meat at about the same rate of speed 
as you would if cutting with a scalpel. You will notice (if 
you have the machine properly adjusted) that the electrode 
passes through the tissues with practically no resistance. 
The current should be turned off at Just exactly the same 
instant that the electrode emerges from the tissues at the 
end of the cut. 



Bll 


gg§| 

— - - I_r _T- - ~ *- 





m 

i. Contact electrode 

BEFORE CURRENT IS 
TURNED ON. 

2. Turn on current 

6 SIMULTANEOUSLY 
START MOVING 

electrode:. 

3.Turn current off 
BEFORE elect roue 
IS WITHDRAWN. 


If the current is left on too long, there will be g 

tS 1 tl!ISe dr SIf«.h U ? froi V he end of the electrode as it leaves 

H J ~ ---- - SSS ayn- 

ready to^veTtheTuttinr be £ ore the operator is 

will take place ^befo£e he ber?ng hr ° Ug V th ®tissues, a flash 
there will be a wider derth ^° V ^ g the electr *ode and 

the Incision. Usually this wlM *. at the atart of 

learn how to make « 7 v ? ot hurt but lfc la best to 

the small blade in the elect-r^ be Slnnlng.Now replace 

ones. n the e l ec trode handle with one of the larger 

©o-.trol at about two thirda°of^the b !' hls tlme set your power 
enough; thickness of meat you Ln fc otal and if you have 

or more in depth.Avoid ruininl an mako on Incision of an inch 

‘' r the meet so that if striS olnct ™ d( fc b« 
underneath for If thl* in dor »> lk** the Indifferent plate 

*h*Ch will burn up the t**et£to! ah ° rt ClrcuIt w111 form ' 
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Coagulation 




dispersion of the heating current Is somewhat more complex 
than shown In the Illustrations,due to the difference in el¬ 
ectrical resistance of different types of tissue,but the same 
general principles hold good, viz:a concentration of current 
and heat in the immediate vicinity of the smaller (active) 
electrode, sufficient to coagulate or cook the tissue. 

Contrary to what one would assume to be the case, 
a heavy current for a short time will not coagulate as great 
a mass of tissue as will a lesser power over a longer per¬ 
iod of time. For a given area of electrode, a moderate a- 
mount of power applied for a few seconds will coagulate much 
deeper than will several times as much power for a corres¬ 
pondingly shorter period of time. 



tensive coaxulum when mod¬ 
erate current is applied (or 
longer time. 


needle when heavy current is 
applied for short time. 


The reason for this is that with the lower current, 
the tissues in contact with the active electrode are not 
as rapidly dried out. They will secrete fluids which main¬ 
tain a good electrical contact between the tissues and the 
electrode for a longer period of time, thereby permitting 
the current to be applied longer and coagulation carried 
to a greater depth. The heat generated will have time to 
disseminate into adjacent tissue. 

Using greater current, drying out of tissues in con¬ 
tact with the electrode will be so fast that a high resist¬ 
ance to the current flow is introduced, thereby reducing the 
current strength and limiting the depth to which coagulation 
can be carried. If the current is still applied superficial 
carbonization around the electrode will result, undesirable 
sparking will take place and the current flow still further 
reduced. 

For these reasons, the results of coagulation depend 
largely upon the experience and judgment of the operator. 
Likewise, what takes place at the active electrode cannot be 
determined by any simple set of rules. We must depend on - e 
skill.of the operator,who learns from noting how the tissues 
act in the immediate vicinity of the active electrode, J^s 
what la taking place, how much power to apply, and for now 


Coagulation or desiccation results in the destruc 
tlon of the tissue cells to which the current is appliea 
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o n 


« 6old only for use by qualified phyeloianc and ur J 
established medical preotloes is essential tc th»-$ 
possibilities of injury to patients or operators. 


re move 

c a u t : 


jrt 

0 II 


m 


s urqe r 


3 er y 



■ SK_ri BURKS 

rr ir indifferent electrode (if improperly prepared and 

if it is carelessly handled or laid or. the pa- 

• 

turned back on themselves and aj.pl iod away 
i be rolled flat each time before using 

. . r , au se concentration of current and prob- 

nd patient's skin should have a ganer- 
and, under no oiroumsta oM 

the plate be applied . • Hair and soar tissue >are non-con¬ 
ducting and xay cause cor.’ej.' ra* v of other points under the electrode., 

hould be placed on^the steril^J 

isablo instrument rack attached to the i BG - f laid on to P of P» tiGnt * *1 

hB .^ eld 

to surgery, it is well to rei umber tha ujiLerq. is pot-: siting, any residual 

id by a spark i he electrode. When infl> solvents are used. 




allow sufficient _ 

clothing, eto.surrounding 


.ma for oom^lete evaporation and tn 


Tie Id are not e".tur* ;ed wit j 


coverings. 






f! i- 1...1OM OF IMPLOSION FROM IGNITION OF T 

The use of an eleotroft’fgioal machine imp ts on the type of anaesthe¬ 
tics which can be si y used. Choice o 1 be made with full consid¬ 
eration of the dar or of using eleotric esenoe of explosive gasses. 

Some 1 * as ethylene, cyclopro^..v and vinyl ether, are so explosive in small 

I CO ' nat they should never be used with electro-surgery. Ether, while dan- 

senoe of proper precautions, can be used with reasonable safety by the 
1 if the patient's head and the anaesthetist are separated from the or- 

W by moist drapes, if the operating room is continuously ventilated, and 

to prevent spillage and to immediately remove empty ether cans. 

ecognised, of course, that a^l commonly used inhalant anaesthetics are 
and especially so when used with oxygen. Therefore, caution is advised 
_uah "comparatively safe" gasses as nitrous oxide and chloroform are used. 

unit of even the slightest degree of inflammability should be used when here 
communication between the operating field and the respiratory passages. 

; resent day teohniques for administering spinal, intra-muscular, oral and rectal 
aes netios, together with the safer gasses, the surgeon has a wide choice from ‘••■'■-oh 
select an appropriate anaesthesia for any eleotroaurgioal prooedure. I 
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-PRIMARY UNION 


wound 




3 ia verv i-ff deb y dra tion tolerable on the edges of a 
primum healing tied up with the question of per- 

amount of Primary union Is directly affected by the 

dratlon / rQ tion on the tissue edges -- the less dehy- 

» less interference with primary healing. 

are Tl ^ 0 d ®^y dra *' e d necrotic cells remaining on the wound 
sorhoH ‘ ®ffect, foreign bodies and while they can be ab- 
nec ® , Co . a certain extent, if the amount of dehydration 
t-hoK , OSl3 is b ®y° nd the Bbsorption powers of the tissue, 

a ®T°ugh will result and healing may be delayed. 

There has been considerable misunderstanding and con¬ 
cern expressed over the ability to secure per-primum heal¬ 
ing following electro-surgical wounds. In the light of 
present-day experience we can say positively that primary 
union can be secured in tissue of any nature providing the 
proper technique is used. This means that the depth of de¬ 
hydration remaining on the wound edges must not be more 
than the tissues can absorb. No specific rules can be giv¬ 
en. The surgeon must learn from experience the amount of 
dehydration that can be absorbed in different tissue. At 
the outset however, where primary union is involved, it 
will be wise to play safe and use electrodes,set the power 
and cut at a speed that results in very little dehydration 
as this will avoid any difficulty with healing.* 

Different kinds of tissue have varying abilities to 
absorb the dehydrated cells. In muscle, the Intestines or 
the stomach,considerable dehydration will interfere little, 
if any, with primary union although healing Is slightly 
slower than following equivalent scalpel incisions. 

The skin, however, has very limited powers of absorb¬ 
ing this dehydration necrosis and in making skin incisions 
every precaution must be observed against leaving an ex¬ 
cess of dehydrated tissue on the edges of the wound. This 
means that for skin incisions only the small flat blade 
should be used — that the incision should be made rapidly, 
the use of excess power avoided.* 

If these precautions are carefully observed per-primum 
healing comparable to that secured following a scalpel in¬ 
cision can be obtained with the cutting current.... 


|*Titn units equipped with 

I*'”- ; • ti on, use 

tniy the Tight" or i;o. 1 

*** ting. 
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Instructions for Connecting and Operating 

THE IMPROVED 

DAVIS-BOVIE ELECTRO-SURGICAL UNIT 


RliAD THESE INSTRUCTIONS CARE- 
FULI.Y BEFORE ATTEMPTING TO USE 
THE MACHINE. SPARK GAP ADJUST¬ 
MENT IS THE MOST IMPORTANT FAC- 
TOR IN PREPARING THE DAVIS-BOVIE 
FOR SERVICE. ADJUST GAPS CARE¬ 
FULLY AS OUTLINED ON PAGE 4 


INDEX 


General Description 

Stcrili/.al>lc Instrunaent Rack 
Sterilizable Hj miles 


2 

i 

i 


To Place Machine in Operation 

Connect Fool Switch and Supply Cable + 
Adjust Spark Gaps 4 

li Unable to Make Gaps Fire 


Indifferent Electrode 


Power Settings 

Notes on Cutting Power 
1 lemovtatic Effect of Cutting Current H 

Coagulation and Desiccation 9 

Under-Water Cutting .8 and 9 

Instructions for Braasch-Bumpus 
Resector 

Detached Retina—Instructions 

Detached Retina—Instruments 

Detached Retina— Technique 

Sterilization of Electrodes and 
Accessories 


T' 


l£ 


e 

e 



The 

Liebel-Flarsheim Co. 

Cincinnati, Ohio, U. S.A. 
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Now try tho following* Holr* 

Aloctrodo in contact with t-v,,* flat aide o* 

of thfl tetrode. You win note 55 rou « hout * SSt^of 
tfl f father burns and cooks the tissue 00 loa «P cuts 

5 U L to soy ono thlrd to one half the’tot^T r * duce the rower 
^ th of the cutting edge of ££ SSm 11 * 1 ^ 

th !lnst n fresh portion of the meat. You ii^ 1 ^ electrode 
either fails to cut entirely and slJiil !! 0te that It 
tissue, or else that there will be a or coo ' t s 

^ when it first cooks the tissue: ind^h^S £ «“ 
f: cut — only after an appreciable width of be ? lna 

5° ke d and thereby dehydrated and presenting a'l^r^L * e ? n 
2*e! so that the electrode can begin to St. ? ! a J; st - 

JJents are suggested in order for you to visualize a ve^ Z~ 
IJrtant feature in connection with the manipulation o? & 
electrode . Many surgeons are accustomed when using an ordw4 
scalpel to lay the entire cutting edge of the scalpel direct”- 
ly on the tissue and then press down and draw the scalpel 

across. 


If this is done with the electric scalpel you will ob¬ 
tain results on actual cases just as previously demonstrated 
-r~the piece of meat, that is, it will only begin to cut with 
difficulty or might not cut at all, and will cause extensive 
T oe ^iation of tissue throughout the full length of contact. 



START YOUR CUT LIKE 
THIS WITH ONLY TIP OF 
ELECTRODE IN CONTACT 
WITH TISSUE.. 


Not like this with 
■entire edge in 

CONTACT. 


a a i-r. qfcart your incision 
You should learn, therefor®» £ wi th the tissues, 

with only the tip of electrode through the tissues as soon 
and be ready to start drawing it thro g hronlze the move¬ 
rs 70u throw on the current. Lear .. turning on of the cur¬ 
rent of the cutting electrode turning on and off of 

rent. This feature of synchronising b a portion oft 

to* current and of properly a PP^£f Vision will 
^ttlng blade at the beginning of t0f but after a fJ Q 

the hardest thing to be ° om t . do this and will P 
trials it will come natural to do w aCCustome d to It. 

''-fflculty whatever when y° u H needle type 

,0. w -ksj»: *>* 

* retrod* Instead of the blade. 

117 1 
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Copulation 


EXAMPLE C - Small growths can also be destroyed by bi¬ 
polar coagulation by Inserting a 8 r °wth or bv 
making a superficial oontact with it as illustrated. 


t 





Hlectro- Coagulation of small growth 
by instrting needle 


Destroying small growth by contacting 
tissue with ball electrode 


i 


The disadvantage of this method is that the action 
the current is rapid, considerable heat is generated and ° r 
anesthetic would ordinarily be necessary. 

EXAMPLE D - Larger growths are completely destro^d v 
successive needle punctures, overlapping kreas * of th« !! d « by 
being coagulated until ^ as or the lesion 

its greyish, dried-out 
appearance indicates 
complete destruction. 

The coagulum nay then 
be allowed to slough - 
it may be curetted away 
or looped out with the 
cutting current. Def¬ 
inite rules can not be 
given as to whether the 
mss should bs removed 
or allowed to slounh 

7 :™ s wU1 de"- 
r r ‘l° n the size of the 

fwth, it, location! 

u curene^'r 0 ^ 

Erss, t .° 

^slccatlng sparks ' he 
th *t a film of Si a° 
out fc lss.e n„.H ini 
• protection kmi ? Qa 
vo I j th* to a- 


void thm mn<1 to a- 
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Coagulation 


merited aevl , toliin^lfcUiBon, leukopl aklea , warta,keratoa#*. 
The (ipnofificoroun darmntOBOfl, Including the yarlou* formi) of 
ItflPltoasi, papl 11 omnta , x-ray dermati 11« ,lupua vulgarla and 
ary theme ton l« , and other lesions of the »kln and mucous 
membraneri can ho destroyed readily by this met no . 

Localized benign growths of the Iarynx, bladder °* 

nlnor gynecological conditions such as 

_» r_ - . r..... i.,• /• «:• nlhie mallgnencT if 


rectum;minor gynecologic.!* ... .. 

slona and urethra] caruncle; any accessible malign cj If 
not too extenelve; these are conditions lndl ,h - *g .moval 
by oloetro-cougulatlori or desiccation. 

In recent years many specialized uses such *® seal¬ 
ing bleeders In major surgery, shrinking infe . j 
atos, electro-coagulation of tonsils, remov g ' ‘ ^ ' B » 

etc., have attracted considerable attention aril s: ■ now ex¬ 
tensively used. 



APPI I CATIONS, 

We will not attempt to describe the technique in de¬ 
tail for every condition that might be encountered.The var¬ 
ious methods wll] be covered and cases selected to Illus¬ 
trate the general procedure. 

Growths and blemishes, depending on their nature, 
size, location and whether or not anesthesia Is to bo used 
will bo removed by one of three methods: 

1 . Monopolar Dos lo cation , for limited su- 
perflclal destruction,an In small nevi, 
small pedunculated warts, small patches 
of leukoplakia, telangiectasis, small 
papillomata, etc. Power should be set 
to produce a spark about l/l6 in. long. 

This is correct for the average case. 

Less power may be used on very small 
growths, or where it is desired to work 
slowly and limit the pain folt by the 
patient. 

2 . Bipolar Coagulation with the active el¬ 
ectrode contacted superficially. Useful 
for destruction of growths of moderate 
depth but of largo area. Power required 
will vary, depending on the size of the 
electrode and depth of destruction de¬ 
sired. 

Z. Deep B ipolar Coagulation with the elec¬ 
trode inserted into the tissue to any 
r' squired depthjused In destroying nrnss- 
i/e growths. Power required depends on 

m^ 0r , n r 4 !*' depth Inserted and n- 
mount of destruction roqulrod. 

( 22 | 
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CONIZATION OF THE CERVIX UTERI 




/ 


“ v 



CERVICAL pspsr it 



CONIZATION 


2 . 

LOOP 

CUTTING ITS 
WAY IN 


ft 



3. 

ROTATION 

BEGUN 




CONE 
REMOVE 


—v'f* 







/ ti\ <****> j v ^jp*J 

•CONE" REMOVED THREE \||EKS LATER SIX WEEp LATER 




Draw* bf Pottle Clolborno. Caurteiy Medical Art S»e»lo/i. Medical Center of Wathmgton, D. C pQR 
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Muscle will r 

than skin. Thi 1 a “ 8or b considerably more dehydrated tissue 
permissible ? U3 ’ ln makln 8 Incisions through muscle. It i 8 
somewhat a in»!° U8e the lar B°r blade electrode or to cut 
results. 8r 80 that more dehydration and less bleeding 

boll . In heavy adipose tissue care must be taken to avoid a 
cislonf” 0 ^ effect for this will interfere with union. i n _ 
small ri ^ h ?*? u K h heavy fat should be made only with the 
cuts wh * a< * e > considerable power should be used,and the 

cuts i °R d be made rapidly*. A succession of rapid shallow 
8 13 better than one deep incision as this also minimiz¬ 
es the "boiling-out" effect. 

j haa been observed that electrically produced wounds 

auring their healing period,excrete considerably more serum 
bnan does a corresponding scalpel incision. While there i a 
no more tendency to infection,there is a free flow of serum 
lor several days after the incision and on large wounds (for 
example,a thoracoplasty.or radical breast amputation) drains 
®ay be necessary for a somewhat longer period than if a 
scalpel were used. 

The healing of wounds produced by the electrical cut¬ 
ting current in tissue of any nature takes place slightly 
slower than a corresponding scalpel wound. The studies of 
Ellis reported in the Journal A.M.A. for January 3rd,1931, 
under the title "The Rate of Healing of Electro - Surgical 
Wounds as Expressed in Tensile Strength", indicate that heal¬ 
ing of electro-surgical wounds is about two days slower 
than a corresponding scalpel Incision and that during the 
mid-point of healing, these wounds are of slightly less¬ 
er tensile strength. 

Skin incisions made with the electrical cutting current 
tend to show slightly more scarring than a scalpel incision 
and this fact must be considered in operations where cos¬ 
metic results are important. 

There are, of course, many operations where primary 
union is not involved - such as the excision of a malignan¬ 
cy where the wound is left to granulate — cervical coniza¬ 
tion -- the excision of brain tumors, etc.and in such cases 
electro-cutting appears at its best for an electrode can be 
selected and a technique used which results in the minimum 
of hemorrhage. 


rRECA J TIGNS . In working around bony structures care 
should be taken to avoid damaging the periosteum, for any 




Witr. inIts equipped with 
.er.ecie Dehydration, use 
'->nly the "Light" or Wo. 1 

aetti ng. 
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TERMINOLOGY— 

Use of two c ° nce Pt of electro-surgery embraces the 

ting and coacmlofi t ^ pe3 °f high frequency current - cut- 
duce on tlnoL clon * Applied In various ways, these pro- 
varying effects of surgical value. 

terms e l e °tro-surgery has produced many descriptive 

minolop-v t- purpose of this work we will limit our ter- 

scT»iKiS y ^hree most generally accepted words de¬ 

scribing these surgical effects. These are; 

1 - ELECTRO-CUTTING, which is self-explanatory, 


2 - ELECTRO-COAGULATION, (or 
coagulation), to denote 
the action of current 
when an active electrode 
is contacted with the 
tissue, and. 




Electro-Coagulation — Inserting a 
needle electrode into the tissues 



3 - ELECTRO-DESICCATION, (or 
simply desiccation), to 
indicate the superficial 
drying- out that takes 
place when a shower of 
sparks is allowed to play 
onto tissue from the end 
of an electrode without 
actual contact. 



Electro-Desiccation — .Sparking the 
tissue without actual contact 


While these effects are quite different, they are 
distinctly inter-related, in fact, the remarkable success 
of electro-surgery in many operations is due to the joint 
use of the two currents, e.g. the cutting current for in¬ 
cising or excising - the coagulation current for hemosta¬ 
sis or mass destruction of tissue. 

These different surgical effects are governed 
certain fundamental principles which will be discussed 
detail in the following sections. 


l •* I 
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Instructions 


for Connecting and Operating the Model "04" Bovie 


(I) 


SETTING UP THE APPARATUS 



This apparatus, '“^“l^perfect condition 
for ahll«°nt, ndlftd lr shipment. If there 

unless grossly claim should be filed 

la evidence of da*a««N ‘jinaportatlon company, 
immediately with the crotiop 

The Bovie is packed in one “SJii^foSnd 

structed carton. ^ ‘'rnn Instrument Rack 

}2 3&OTT« corner*of £ carton. 

All Items should f SM 

against the packing list "hlcn wi u 

the drawer. 

CONNECTION TO POWER SUPPLY 

at 

E Vf^t3uch , blS Pt (see picture athEtoS^ 

?o t !S 4t iSlts'! rr |S sure current WPly matches 
rutl-v of machine shown on nameplate. If 

(operating with foot-switch depressed, 
sellctor ^?tch 8 on 'cutting*, and power control 

at 100). 

footswitch connection 

The footswitch recoptaclo Is located along- 

r awasai ssHTjk 

STgS’&S? 1= no h °poaslMlIty of confusing 
supply cable and footswitch connections. 

bin for footswitch and hooks 

FOR SUPPLY CABLE 

when It is necessary to 
move the Bovie free place to 
place, It Is not necessary to 
disconnect the footswitch and 
supply cable from the machine. 
Simply slip the footswltoh 
and cord Into the bln In the 
back of the cabinet; dis¬ 
connect the supply cable from 
the wall plug and coll It over 
the hooks which are provided 
on the back panel of the unit. 
(See illustration at left.) 


INSTALLING INSTRUMENT RACK 

The two screws (with black washers) In the 

center line of tne cabinet back ar« for the pur 


I ■ 



pose of attaching the Instrument Hack. Rtnov. 
these two screws'. 

unwrap the Instrument rack, removing the 
„^ch holds the 1 racket In Place In it* 
relationship to the support rode, with 
pro H e r n niece attach the bracket to the back of 
^ cabinet with The two screws land washers) 
previously removed. 

instructions for grounding cabinet 

Tt le an accepted practice to ground all 
It housed In metal cabinets, 

electrical app ?r at r , ec ,.ps ar y wires and screws to 

Accordingly, t£«h j £ lu;)eC j with the Bovie. 

S’SSSfff-wiw >”“■ 
■“•““TE.-SS; «ji;'>SuSS p S''S.‘3 

grounded, a eood g_oun er . a of the 

connecting the green lead o le box cover 

supply cable ■n^l ahdTzJ below). However if 
(pee ok-unple L»J J"“ L J whether the wall-box 
there Is any adeouate ground, the ground 

receptacle of £ er ?^ a ? *o a radiator steam 

\\rir°l r^T M y °(^ example ffl 
below). 

To be sure about which method of groundlr^ 

see If a metal pipe or BX rl ?r you may 
connected to the outlet • 1 box aS ln 

make your ground connection 

•ars c &sJ$- £&• s. 4,» 

grounded, use method under n i£^ Pl %chltec-, or 
consult building superintendent, arenitec , 

electrician. 

EXAMPLE 1. - SINGLE 
RECEPTACLE WITH GROUND 


Mr . i - sincl* Cutlet 
**c«pUCl« «ltfl 0 



green lead for 
the wall plate 


Remove one of the screws from 
tviA nutlet plete. 
this screw with the threade 
end-piece froa the green 
grounding lead This end 
- piece can be pulled ;- r 
the purpose of screwing It Into 
Then push the sleeve back over 


SS end*plece^and the SKM 

EXAMPLE 2. - DOUBLE 
RECEPTACLE WITH GROUND 

On this type of 
it will bo nocessary to use 
the short-ground wlr J 
ed with grounding acce ®?° rl ??£ 
because the senw only (as 

w 


MO. 2 - Deutl* 
jtoctpucl* «ith Orourio. 
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Expcrlnontal Coagulation 


of Po** 1, “d ap«d or moving the ball.Note ho. pen- 
etrat ion may be varied from a very thin superficial deetruc- 
t Ion, h few thousandths of an inch,to any depth that would »v«i> 
be required for actual work. 

Try destroying extremely small particles of tissue 
Hook a curved electrode into a small tab of meat. With a very 
low power setting, turn on the current in short flashes until 
the entire tab is dried out and blanched. 

Then try desiccation, allowing a stream of sparks to 
play from the end of the electrode onto the meat without making 
an actual contact. This will dry out the superficial layers of 
tissue. Tho depth of destruction can be varied,from a few thou¬ 
sandths of an inch up to one eighth inch or more depending on 
the power used and the time it is applied. 

Next experiment with electro-hemosta- 

- 3i3 by the "Clamp and Coagulate"meth- 

od . 

Use a medium power setting. Grasp a 
small bit of tissue with a pair of 
forceps, touch the active electrode 
to the handle of the forceps, and turn 
on the current for a flash or two. If 
current is left on long enough there 
will be a blanching of the tissues in 
a small zone around the tip of the 
forceps and it is this small "plug"of 
coagulum which, in an actual opera¬ 
tion, seals off bleeding points. Try 
using different sized forceps an d 
picking up different amounts of tis¬ 
sue. If only a small bit of tissue is 
picked up it will be blanched by the 
current in a very short time - not 

« srwJiSS 

long or if too much pov/eJ is used^sten Curre ? fc ls left on to ° 
blood vessel, again rupturing it instil SPSS'S off.”" 

tor need not be^oncerned^ 1 ^!* sealin S bleeders the opera - 

ceps a*d Into the oce^or ^ ™ rrent Passing up the for- 

connected a direct path is Drovid«d h r the «. lndlfferent 0 l°otrode 
travel down tho foSpa thm J current and it will 

electrode rather thar/the othef wa^a^d! ^ ^ lndifferent 






















Crth4 


5Hti*x C»ntn>l> 

With ihr supply table and ('»* switch connected 
and gaja properly adjusted. the machine is ready lor 
service and you can: 

CONNECT INDIFFERENT ELECTRODE 
to the terminal marked “Paneiu" using a cord with 
dip on one end and round plug on other, 1 he clip 
is fastened onto the metal indifferent plate (Sec ac¬ 
companying booklet, "Fundamentals of Electro-Sur¬ 
gery" for further information on applying indifferent 
electrode). 

When Used For Aseptic Surgery the various 
juris that require touching or handling during oper¬ 
ation should l>c sterilized before they are connected. 
These include the sterilizable instrument rack, the 
electrode holders with their cords, and the required 
operating electrodes. (See subsequent section on 
methods of sterilization.) 

With these parts sterilized you arc ready to: 

Insert Sterilizable Handles in openings in the 
controls. Turn handle two or three clockwise turns 
to lock it in place. 

Insert Operating Electrodes in handles by 
unscrewing to release chuck, inserting electrode and 
then lightening chuck carefully. 

Install Sterilizable Instrument Rack. If in¬ 
strument rack is too high for convenience with both 
straight sections in place merely leave off one length, 
or both. 


Connect Operating Electrode Handle* 

any of like three terminals marked "Electrode.” 
deliver the same current. One, two or three handles 
may be connected as required. Lay handles with 
their instruments in place on the sterilizable instt u . 
ment rack. 

Selling the Controls 

With the foregoing adjustments and connections 
made, the machine is ready for service except for 
setting the controls. These should be adjusted to 
best values for the work at hand. 

Full control of the currents is afforded by the 
three rotating handles on the top panel, marked as 
illustrated at bottom of this page. 

Rotating through their graduated scales, the two 
jxiwcr controls afford a constant, unbroken range of 
power from zero up to maximum output of the cir¬ 
cuit. These scales arc purely arbitrary, indicating 
the relative current strength between minimum and 
maximum settings, The ratio of current strength to 
dial settings is not uniform throughout the scale 

The amount of power required—cither cutting 
or coagulation—involves a number of variables so 
that experience and familiarity with the machine and 
different electrodes used under various conditions are 
really required to determine the best setting. How¬ 
ever, if the fundamentals arc understood, the opera¬ 
tor will, with a little experience, have no difficulty in 
making correct settings for different types of work. 
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Experimental Coagulation 


rn this cfc8 j/ yOU r*ivd flnd a much more extensive mass of coag- 
\imjh, extending . away from the needle on the surface and 

.enatrating to a considerably greater depth In the seat,as 11- 
5 ,-trated on page 19. You will also find that the line of de- 
k -cation between the coagulum and the unaffected tissues Is 
distinct. 

Prom the foregoing It Is apparent that there are two 
Ible means of destroying extensive masses of tlssuejflrst, 

P° a rp lylng a fairly heavy power for a short time and insert- 
py the needle several times, close together, or; second,uslng 
^ n fow amount of power applied for a considerable length of 
8 10 which will require fewer needle punctures.farther apart. 

’ t wo the first Is probably the better choice,as the depth 
Of ^-gtruction beyond the needle point Is less, you can more 
of Jj rate iy control the amount of coagulum created,and the time 

element is smaller. 

The power settings to use on actual cases can only be 
-nlned iefinitely by trial. As a rule, somewhat more power 
Is required for working on live tissue than on meat. 

Tnsert different sizes of needles to various 
*ne the amount of power and noting the time requlr 
varying un blanched tissue around the needle, with 

produce a careful examination of the sections .you 

these ex P er J;®®^ 3 It a very good idea of the amount of coagulum 
S °d n bv various \2Stf of power at different depths of 
needle 6 insert ions, in different periods of time. 



trY brushing a ball 

For purely superficial Jwtrue s , r .i t»' s * d b j 
;T.rir r .r« "covered w 
















Eloctro-Homoataslu 


Any of these procedures will cause a spark to pass whenever 
fa made or broken, which is very undesirable. i t 
also may "present a needless explosion hazard with some an¬ 
esthetics . 

Clamp to which current is applied must not touch 
other clamps or any metal objects. This would spread the 

current, instead of concentrating it at tip of clamp, with 
result that sealing action would be ineffective. 

Clamp should be held up,so that it stands out radi- 
aly from tissues, with the vessel umer onlj the slightest 
amount of traction when dealing with class 1 vessels and 
only a mild hemostatic action is desiren. On an^, ohing larg¬ 
er than class 1 vessels, where a small ping of coagulum is 
to be formed around end of vessel, no traction should be 
used. Likewise, guard against pushing downward on clamp, 
into surrounding tissues. This will cause an excessively 
large plug to form, with needless tissue destruction,or, if 
current is not left on long enough, would cause an ineffec¬ 
tive seal. 

Under no circumstances should current be applied to 
a clamp which is laying loose on its side. For a normal 
current application this would produce ineffective sealing. 
If time were increased until blanching is noted, you will 
also then find more or less coagulation of all other tissues 
in contact with clamp. 

For similar reasons, one should not attempt to seal 
the end of a vessel, with the vessel itself and probably a 
portion of the hemostat immersed in a pool of blood or fluid 
“? is P rocedure can possibly be avoided. Sponge blood or 

Sood 3 c2 e s e efnn! he ® ian Coa ^ late any more 

Occasions may arise where it is impossible nr> oh 

blood clot will remain ^u 3 understood that a dried 

usual amount of SoSndin^tf considerably more than the 
this destruction « 0 lM »n? B rt!i 3SUe de3t ™°tion. To prevent 
than necessary, under'such ^ m ° re extens ive in area 

machine for a greater amount 1 rcumstances res et the power of 
a case by simply Increasing * the a J tein P t to handle such 

iS and leaving the en 3-1,16 inte rval that current 

would produce needless?? deeper S f tfcin 6 the same. That 
^° n * Then, after that^nartlmi extensive tissue destruc- 

ar ‘^ 8galn rQ set the machine J ° b is com Pleted,be sure 

I" 6 for !ower power usually used. 

t^. bl ^ d eT : r e -~ aome^extent^’i time> etc. in seal- 
to^ for ^ ° *!' how ever, onlv with different opera¬ 

tor for any given alze * °nly one power end one time fac- 

eaael which will give optimum re- 
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Coagulation 


trated. 


Typical examples of these 


different methods 


are illus- 



fiXAWPLE A — Small 
purely superficial 
blemishes such as 
patches of leuko¬ 
plakia, telangiec¬ 
tasis or x-ray der¬ 
matitis may be de¬ 
stroyed readily by 
monopolar desicca¬ 
tion without anes¬ 
thetic .Sparks about 
1/16" long are ap¬ 
plied intermittent¬ 
ly - in very short 
flashes - until the 
entire patch has 
been covered. The 
blanched and dried 
out appearance of 
the surface indi¬ 
cates superficial 
dest niCtion. The Example A 

dried - out tissues 
separate; a scab 

forms and healthy connective tissue grows below. 



EXAMPLE B — Very 
small w arts o r 
nevi, or even 
larger growths if 
they have a small 
pedicle, can be 
removed by mono- 
polar desiccation, 
without an anes¬ 
thetic. The en¬ 
tire growth can 
be dried out by 
intermittent ap¬ 
plication of the 
spark. In the case 
of growths that 
have a small ped¬ 
icle, the spark 
can be played all 
around the base 
of the growth and the pedicle thoroughly dried out. The entire 
growth will aubeoquently slough away. 



Example B 


I I 
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El e c t ro -H emost&sis 




* 

« 


i 


amftli amoun ^ tissue surrounding end of vessel Is coagu- 
, tod along with the end of vessel, creating sort of a plug, 
i. * larger the vessel, the larger must be this "plug" . TJsu- 
iiy the amount of adjacent tissue gripped by the hemostat 
*'',..’ w ay is Just about the right amount needed to form a plug. 
c P o details later on describing how current strength, length 
"time current is applied, and other factors, determine a- 
mount of coagulum formed. 

In the third group, which includes all vessels larg- 
than class 2, electro-hemostasis is not recommended when- 
er " ligation would perform the function equally well. The 
PV ner of such vessels is not large enough to effect any ma- 
frial time saving --in fact with large vessels ligation can 
ter , ne in no more and sometimes less time than electro-hem- 
b ®. ... a nd would not involve as much tissue destruction. 
?!vpwise. with large vessels, unless an extra large plug of 
«onilum is created, there is the possibility of post-opera- 
^hemorrhage or premature separation or absorption of the 
ti «rulum -- contingencies which are quite remote in dealing 
with class 2 or smaller vessels. 

There are some exceptional instances where the use 

- sssBk-sk yj5.T.5S-- 

'g! S»r“n be described in detail later on. 


Fig. 6 illustrates 
the method of apply¬ 
ing current to clamp. 
Tip of active elec¬ 
trode is brought in¬ 
to actual metallic 
contact with suitable 
portion of the clamp. 
Then foot switch is 
depressed until you 
observe the desired 
degree of blanching 
in tissues immediate¬ 
ly surrounding © n< i 
of clamp. Current is 
then turned off by 
releasing foot switch. 
Contact of electrode 
tip on hemostat is 
then removed. 




. , , anolying electrode momtnurily to *•*« l-" 1 

no. 6 Showing methyl of 


v. Hit- of standing on 

One can easily ^ jjj.t.tj- 

foot twitch all the time, of peeping . proven. 

contacting electrode ^ ^ tip to hemostat is 

oret.ed while contact of electro 


I II I 
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Coagulation 


Thoao cells will not regenerate. The coagulum so formed a ~ 
pears as a greyish white, dried out mass, which subsequent! 
ly sloughs away. The length of time required for the enti r I 
mass to slough depends on the amount of tissue destroyed 
varying from a few hours in the case of light superficial a-/, 
plications to several days whore large masses of tissue are 
coagulated. When the destroyed mass has completely separat¬ 
ed, dry hoalthy granular tissue appears below. 

Bone cannot bo coagulated. Cartilage will coagulate 
but will be extremely slow in healing. When working around 
bone, care should be used not to destroy the periosteum, jf 
this is destroyed, necrosis with separation of sequestra for 
a long period of time will follow. When dealing with certain 
malignancies and it is necessary to destroy bone, as much as 
possible should be removed with the ronguer to minimize the 
period of sequestration. 


COAGULATION WITH BIPOLAR ELECTRODES 



NEEDLE PUNCTURES. 


illustrated, are the ones most 


In recent years there has 
been a steadily increas¬ 
ing use of the so-called 
bipolar coagulation elec¬ 
trodes. In these instru¬ 
ments there are two nee¬ 
dles or points,each con¬ 
nected to one of the ter¬ 
minals on the coagulation 
machine. No indifferent 
electrode is used as the 
two points are each, in 
effect,active electrodes. 
Coagulation takes place 
only between and around 
the two needles. While 
made in a wide variety of 
designs, the tonsil and 
turbinate electrodes, as 
extensively used. 


eleotroda^LAh^J 1 ajno '? nt of power is required with bipolar 
between^he P enet rates only the tissue lying 
exceed * xtr *T must be taken to avoid an 

down within the handle »m not^ccu™ *** P ° lntS ° r 8 bre8,t ' 




Bipolar Tonsil Electrode. 



Bipolar Turbinate 


Electrode- 
















? or 


SELECTOR SWITCH 

ror section °< Type 01 C«r«n> Deslr.d 

„ j«»s jjus" ara. 

ars;-4S 

^ the type of current 

desired- 


FOOTS WITCH 

The foctswlteh,, 2 l® t 2 SS W oSe- 't ivr.asl«* 
currer.t to the oper*tW* to 4 *l>**rW 

STfSiwltdl » «• U CiUtfl 

^ seizor 


o»‘ f w 




:\ 


0« <vr 


i\ 


o" '» , 


V \ 


COAGULATE 

mis sotting oeimro ^ien- 

^Srt-SKSK»“““' 

ation. or desiccation. 

CUT 

•*» 

llvered wfllc ^ f tissue with 

ssksot... »<• 

OFF 

with the aelector l3 

this position 
turned off- 



rvie front of 

to. %, “rv? 

the connection 


EPILATE 


0 H c »r 


\ 


This position °^ n e 1 'machine to 
switch causes coagulat- 
dellver a v ® r ^ h t wlU allow 

lng current tha for ep ua- 

the unit toh s types of sur- 
tl°n ^nuirl'ng 8®aU aaounts 
gWoSSSiwon tower. 






POWER CONTROL 

current dellve^ h is depres. relative measure 

when i w the Uhl are a 
tlons shown ° tout . 
of the power ouu» 


PILOT LIGHT 

i»> tho upper 

BttS tr&kgsj? - 


* c n'^J£*^ R s.iTta» 


The active v - tw0 square mlna is are ^ 

;S* 

current. aU * oW ccte'' 3 ‘^surgeon can P, 
trodes to he Operation, the ** fe , i 0 iriS nt. 

touch it w.ii*. 

ssfata.* 

electrode corus tfte square 

plugs wU 1 n0t 
vice versa. 
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Coagulation 


COAGULATION ELECTRODES 




BALL ELECTRODES 



STAINLESS STEEL POINTS 



(C) Jeff Behary 2019 


76 
































FI ECTRO-HEMOSTAS I s 


ftlectro-coagulation has proven ex- 
In recent y°® r J of securing hemostasis in major 

tromely valuable as a , uae ful in those operations 

surgery. It is £|} r rftl r sized bleeders are encountered — 
where many small and ** hemostats or ligatures would 

whore ordinarily many - ’ thyroidectomies (1 and 2) ap- 

bo required. For ren t to the many small bleeding 

plying the coagulation - r Qf 11 tlona a nd effects a con- 

points reduces the n Bar tlett (1) states that opera- 

siderable saving In time. n0 llgature s whatever were 

tlons have been \ xlnr and ligating the upper poles, 

used other than transfixing 

on eaually useful field in such 
operations .^nephrectomies, hysterectomies, removing fl- 
broid tumors, etc. 

In electro-hemostasis, bleeders can be roughly di¬ 
vided into three general classes:-- 

1st - Very small vessels which usually do 
not bleed after clamp is removed. 

2nd - Small or moderate size vessels, 
which bleed after taking off clamp 
and require ligation. 

3rd - Larger vessels,which will still re¬ 
quire the customary ligation and 
for which electro-hemostasis is not 
recommended. 

Those of the first class can be sealed for certain 
by applying a mild current for a very short time — just a 
flash. This produces no more than a "pasting shut" action 
on the ends of vessel, with practically no coagulation or 
tissue destruction. 

A large percentage of bleeder difficulties arise 
from vessels falling between the 1st and 2nd classifica¬ 
tions, vessels which may or may not bleed on removal of 
° f whlch there are too many to justify ligation. 
Tr.s class can be handled admirably and very quickly by a 

< ha J f Way befcween th at recommended for groups 1 
plied J wit hr. t the length of time current is ap- 

r ave at thp h*,/ whichever machine setting you may 

If”.t for cla33 one, give longer time. 

for . TaT 1-6 ? 1 ° n 0 Bhorter tlme than 

course,a u«eJTL,,!5, ? Mot and time la, of 

Md tr.e group 2 lil lw experience. It la In these 
greatest advantages. ' int 0l0ct ro-hemoatasls affords its 





er than one- 
in class 1)# 


I 




i 
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Vu**!’ , !ro *V> i0 " t** 1 * «** 



No. 2114 


onl*ni $ 12. SO 

SPECIAL LOHG-SHAFT ELECTRODES WITH OFFSET HAHDLE 

ftt Umyqttl. htmkul. Esophageal of Practoiagk Use 





TIP STYLES 



No. 2930 Handle with angle bend to accomo¬ 
date all shafts Illustrated. Com¬ 
plete with attached connecting cord 


No. 2931 
No. 2932 
No. 2933 
No. 2934 
No. 2935 
No. 2936 


6” shaft, with tip 1, 2, 3, 4 or 5 

(Specify tip). 

9" shaft, with tip 1, 2, 3, 4 or 5 

(Specify tip). 

12” shaft, with tip 1, 2, 3, 4 or 5 

(Specify tip). 

15" shaft, with tip 1, 2, 3, 4 or 5 

(Specify tip). 

18” shaft, with tip 1, 2, 3, 4 or 5 


RESECTION LOOPS 



a (3) 

(8) 

(5) 

friol 

$7.50 

frlom 

$4.00 

frior 

$4.50 

frlos 

$5.00 

frlot 

$5.50 

frioy 

$6.00 

frloz 

$6.50 


No. 2139 
No. 2140 
No. 2M1 
No. 2142 


(Specify Standard or Convertible) 

S^ft,**"*****' ”*'■ ” “ 

. »wddc $5.50 

TUIK evacuator 

No - Wo K 1111c Evacuator 
***•1 17.50 



n , K “‘ !1<7 Caislnin a,.-. 

No. 2.67 «,<VIC*LC04GUUT,0N ^ 
r.LfcCTRODE . 

ernuob $ 7.60 


Ko. 21su Tor,atl Kiaatrou, 

No. 2168 TONSIL ELECTRODE. . 


court $7.50 


No. 2172 Turolnat* Klastrod* 

No. 2172 TURBINATE ELECTRODE. equd 


$7.50 


INTRA PLEURAL PNEUMOLYSIS OPERATING INSTRUMENTS 

FOB CUTTING ADHESIONS IN AfITIfICIU. PNEUMOTHORAX 




(Partial vlev. conplote a«t listed below.) 

Dr. Julian A. Moore’s INTRATHORACIC OPERATING INSTRU¬ 
MENTS, complete set consisting of: 1 straight handle, 1 curved 
handle, 1 point, 2 blades, 1 ball,2 flexible cannulac, 1 torcar, 2 
high-frequency cords with attachment plugs, complete set In 

wooden carrying case 
No. 7600 . . . 

. agate $80.00 


IN* 


DR. MOORE'S IMPROVED THORACOSCOPE 


No. 7603 Dr. Moore’s Improved Thoracoscope 

with light cord and one spare lamp’ agult $130.00 

SPARE LAMP FOR ABOVE. ag se j 

INDIVIDUAL PRICES 

Dr - Mo ore’* Intrathoracic Operating Instruments 
No.'^n 5 tralght . Han<Ue * n <t Cord 
No. 7614 
No. 7615 
No. 7616 
No. 7617 
No. 7618 


n, 1444 



0. . fartofy, Omhmetl. Ohlo 


Curved Handle and Cord . 

Flexible Cannulae . . . ^ u, ° 

Trocar.. * * * *. ahlml 

Ball electrodes .. a J u lt 

Point electrodes .'. akand 

Nr. 7«. n B,ado ®** c *rodo. . . . aUml 

No. 7810 Woo<len carrying . amour 

°' 20 Cord wllh'fitiin* f„ r ' 

.hd Bov,. ..uchme'rp, 5 . >purf 
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prlnclpleu uro understood, the aurgvon will nave 
little difficulty In making the correct settings 
for different types of work. 


A heavy electrode (1.*., bell or disc) will 
require a higher power setting then pointed 

electrodes. 


Cutting power required will vury, deiending 

:>ned. Fat 

or cartilage requires more power than skin or 
muscle. Sclerotic, flbrotlc, or cicatrical tis¬ 
sues will roqulre sore power than softer tissues, 
(b) depth of Incision. A deep Incision (with 
the same electrode and a given speed of cut) re- 

?ulres sore power than a shallow one. 
c) rate of speed at which cutting electrode is 
moved. Fast cuts require more power than slow, 
(d) type or electrode used. For a given depth 
of incision with equivalent speed of cutting, 
the amount of power required will depend on the 
thickness of the electrode used. The thinner 
the electrode, the less power required. 

Coagulation power reoulred will also vary 
according to — (a) time current is applied. 
Contrary to what might he expected, a lower 
power for a longer time will give greater depth 
of coagulation, than will a high power setting 
for a shorter time, (b) type of electrode usod. 


with these fundamentals In mind, It can be 
seen that power settings are not set, unalterable 
figures, but are subject to Individual variation. 
The surgeon should learn that this Is a flexible 
factor and that best results are secured by 
varying the power settings to meet the Immediate 
conditions. 


ir the lowest possible power setting Is 
used which will allow the surgeon to cut freely 
at the desired depth, there will be a minimum or 
sparking and flashing at the electrode, which 
will prolong the life of the operating Instru¬ 
ments, and will prevent charring 
coagulation of the wound edges. 


and excessive 


IMPORTANT 

Certain general precautions are necessary 
In the use of any electrosurglcal unit. I a ' 
tlon V following, the Precautions applying 
this model Bovle are set forth. Read ana 
theo carefully. 


(E) 

SPECIAL TECHNIQUES 


COAGULATION WITH BITERMINAL 
ELECTRODES 





NEEDLE PUNCTURES 


In recent years there has been a steadily 
lncreasln £ use of the so-called bltermlnal em¬ 
ulation electrodes. In these instruments there 
are two needles or points, each connected to one 
of the terminals of the Bovle. No lnd ‘”® re! ?^ 
**ectrode Is used as the two points are each, In 
effect, active electrodes. Coagulation take., 
place only between and around the two needles, 
-h'.le made in a variety of designs, the tonsil^ 
f»~t leal, and turbinate electrodes, asUlustrat 
*j arw the ones most extensively used. 


BITKMUXAL TORS IL ELECTRODE 




• ITXMUML TDW1BATB EUTTROMt 


Only a email amount of power Is reoulred 
wren using nlter-alnal electrodes as the current 
penetrate* only the tissue laying between and 
isswxdUteiy around the needles. Extreme care 
e take-, to avoid an excess of power so 
•r»at arcing between the points or a breakdown 
wltnln tne handle will not occur. 


MTFJW1IUU- CERVICAL fCiACWLATlOR 
ttlZCTSCC* 

The bltermlnal 

de consists of un insulating lip onsU _ 

F-s^Tiss 8 aSws ws 

i\£%iSXrKV.K : .Tn^US 

: C h results In coa^lAtlo^fthe d ndlng 0 n 

r".»; s* “rffitW srsu. «■«•««• 

epilation 

The Model *0-3 Bovle 

incorporates a special 

set on ’epilate and ^® 
standard chuck Plug fc ed ln 
to either of the active 

electrode receptacles, it 
is advisable to use the 
convenient 5 . x L,,, ’ 

actlvo electrode. The pa 

I tlent merely places he 
— 1 hand on the electrodeand 

then rests the weight of herbodyenthehandto 

tn * 

follicle and diameter of the ha.r, 

Thftsnoclal angulated epllatlonneedle will easily 
SlpTnto the follicle uKder magnificat Ion for good 

vlsablllty. The needle should be Inserted Into the 

follicle for adlstance of ab ut 3/8 and the foot 
switch depressed for about two seconds. Frequenter 
the halrwlll sllpout when the needle Is withdrawn, 
or It may need slight traction with forceps. 

Using the above procedure the physician can 
reaovu 80 to 100 hairs per hour. It la advloaoio 
not to work In too small an area at any one time 
to reduce the possibility of scar forwatioTi, 

















CONCLUSION 


That electro-surgery occupies a place of definite 
value in present-day surgical procedures can not 
l>e controverted. Its utility has been thoroughly 
demonstrated . 


In such fields as the removal of intra - cranial 
tumors, transurethral prostatic resection and in- 
tra-pleural pneumolysis it has opened many new 
and startling surgical possibilities. 


The results secured in the surgery of neoplastic 
lesions, in breast amputations, cervical coniza¬ 
tion and thoracoplasties seemingly justify its 
wide adoption in these operations. 


What the future will develop can not be foretold, 
but one may anticipate better methods of attack¬ 
ing deep-lying lesions as in the rectum,bronchus, 
etc. No doubt, as the pioneers continue their 
work many new and novel procedures will appear. 

On our part, we will continue to design and manu- 
factur« P e qulproent that will «r» 
equately — completely — unfailingly. 

The high standard, of design, 

ffi&SSS'tatSttoee current codeia described 
in the following pages. 










A 11 of ,ho Keloket Branch Offices listed ™ 

_ , , ^ ° a 8U0ce ®<iing pages can 

Lupply complete darkroom equipment, as well as all a., 

1 a ccessories used in 

industrial radiography. 

The items listed below are carried , 

rried in stock at each office or can 

be obtained from the Keleket factory at Covington overnight: 

Industrial X-ray Films 
Developer and Fixer 
Cassettes 

Intensifying Screens 
X-ray Tubes 
Valve Tubes 

Keleket's Planning and Lay-Out Department is constantly available 


to design Radiographic Rooms and Darkrooms. Complete blueprints and 
suggested equipment will be supplied without obligation. 














DIFFRACTION ANALYSIS 


Ml CRO-JUD IO(aAm 



Th e Keleket Diffraction Unit makes it p 0ssibl 

„ry oonpos 1410 " Of matter and Tiauallz, th . ... ” ‘“ 0 

ra ngemer.t of 

th. neofo below 5hows thre ° diffraction pattern, a , ' “ 1,! - 

as taken of one 

steel. The pattern on the left indicates that 

• * the molecules are ar 

in haphazard fashion and are under great strain. ****** 

After partial annealing, 
the middle pattern is ob¬ 
tained — the molecules are 
rearranging themselves in 
more symmetrical fashion. 
After complete annealing, 
the pattern on the right 
indicates all strain has 
been relieved. 

Micro-radiograph of 
cartridge brass, showing 
season-cracks. Relative 





y— t 


V-0-/. V >■' . t .. 

?&£ dloates ” h,ther crlcks . 
M rf extend partlally or * u 

ft,. <mv through the 


density of shadows in- 


the way through the 
specimen. 
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KBLSKET 22G/CV INDUSTRIAL UNIT 


Shockproof rad hiehly florlblo, tto K.l.k.t Indo.trl.: 220 pro«d„ 
I; U unusually oonpoot Instollotlon for « unit of ouoh per. Rntod , t 

200,000 volts, 25 milliamperes 
220,000 volts, 20 milliamperes 

I the tubo nay be used with grid bias when desired, giving an X-ray bean of 
Ifeigh quality with great penetrating power. Steel up to 3^ inches thick 

nay be examined with confidence that flaws exceeding safe limits will be 
clearly visible. 

The X-ray tube is continuously cooled by a steady stream of oil in 
contact with the anode itself, the heat being removed in a separate oil 
cooler supplied with the unit. Shockproof cables connect the tube to 

jthe oil-immersed transformers, completing a thoroughly safe installation 
in minimum floor space. 

Fully counterbalanced, the tubo stand incorporated the added re¬ 
finement of vernier drive for all adjustments - elevation, angulation 
and cross-travel. 

When very rapid examination is desired, the Industrial 220 can be 
adapted to fluoroscopy, permitting visual examination on a fluorescent 

•creen. Suspicious parts nay then be permanently recorded on a film for 
Bore careful study. 

Available with either Vertical or Floor type control stands, the 
22 3 a Industrial Unit covers a broad field of aluminum alloy, bronze, 

fend steel products. 













150 KV MOBILE INDUSTRIAL UNI 


lit 


a 


X RAY EQUIPMENT S.HCt 19°0 


!/ 


ua 


mu 


OF 


•-H4T0IS 
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SECTION Q 


IE re is a keleket branch near you 


fckct has manufactured a complete line of X-ray annum 

n , for small office or complete laboratory i* provided for'hwh ,ince Every X-ray 

Keleket service can be obtained within 24 hours anywhere in ,hl ft T* manufa «^ed or carried by 

located, are your means of contact with Keleket Thev hat, \ L:utcd Sutc »- These branches, con 
V" They have been established to serve your needs. 


List of Keleket Branches 


n —McKesson & Robbins. Inc.. 1706 First Ave 

J3-4171. 

uthwestern Surgical Supply Co.. 143 N. 1st St. 

■3-319. 

| from Memphis, Tennessee, or Tulsa, Oklahoma. 

UA 

ties -The Kelley-Koett Mfg. Co.. 2300 W. 7th St. 
be: Federal •1197. 

jsseo -The Kelley-Koett Mfg. Co., 355 Stockton 
' Phone: Sutter 7302. 

Berbcrt & Sons, 1524-30 Court Place. 
Be: Ke. 8428-2587. 

ICUT 

a—Professional Equipment Co., 36 Howe St. 
7-2138. 

(from Philadelphia, Pennsylvania. 

OF COLUMBIA 

y-Koett Mfg. Co., 911 Chandler Bldg, 
be: National 4049 

rille -Keleket X-Ray Co. of Florida. 307 St. James' 
Phone: 3-0338. 

-Keleket X-Ray Co. of Florida, 6209 Biscayne 
Phone: 7-1408. 

-Keleket X-Ray Co. of Florida, Wayne C. Hunt, 
t Gatlin Hotel. 

*Jeket X-Ray Co. of Florida. D. H. Sample, 
■teeeleSt. Phone: H-41-562. 

-S. &H. X-Ray Co., 501 N. E. Peachtree St. 
*: Wal. 5042-43. 

1 Idaho is serviced from Tacoma, Washington. 

» Idaho it serviced from Portland. Oregon. 

-The Kelley-Koett Mfg. Co.. Room 223. America 
•**-. 844 North Rush St. Phone: Whitehall 5893. 
tis is serviced from St. Louis, Mo. 

0,1 •• The Kelley-Koett Mfg. Co.. 1138 Hume 
JpWdg. Plume: Lincoln 2220. 
flodiana is serviced from Chicago, III. 

^Hiana is serviced from Louisville, Ky. 

•JThe Kelley-Koett Mfg. Co., 2412 45th St. 
— DrsM'.ino 7-noti 

» service,! from Omaha, Neb. 


KANSAS 

£r hC r r Z. K#nSas » frvic « 1 f rom Omaha. Neb. 

Kcst or Kansas is serviced from Kansas City. Mo 
KENTUCKY 

Co'-rnifon—(Home Office and Factory) The KeUey-Koelt 
Mfg. Co.. 212 W. 4thSt. Phone: HEmloek44$0-51.52-53. 
Loom-, 7/e-The Kelley-Koett Mfg. Co.. 4632 Westchester 
Ave. Phone: Shawnee 3879. 

Eastern Kentucky is serviced from Charleston. W. Va. 
Western Kentucky is serviced from St. Louis. Mo. 
LOUISIANA 

Shreveport -R. P. Kincheloc Co.. 332 Olive St. 

Phone: 3-7796. 

MAINE 

Serviced from Boston. Mass. 

MARYLAND 

Central Maryland is serviced from the District of Columbia 
Eastern Maryland is serviced from Philadelphia. Penn. 
Western Maryland is serviced from Pittsburgh. Penn. 
MASSACHUSETTS 

Boston —The Kelley-Koett Mfg. Co.. 739 Boylston St. 
Phone: Kenmore 3800. 

MICHIGAN 

Detroit —Evans-Sherratt Co., 532 Maecabee Bldg. 
Phone: Columbia 2310. 

Northern Michigan is serviced from Milwaukee, Wis. 
MINNESOTA 

Minneapolis -The Kelley-Koett Mfg. Co.. 829 Second 
Ave.. South. Phone: Atlantic 7174. 

MISSISSIPPI 

Serviced from Memphis, Tcnn. 

MISSOURI ... . , 

Kansas City—the Kelley-Koett Mfg. Co.. 333 Argylc 
Bldg. Phone: Harrison 4862. 

St. Louis -The Kelley-Koett Mfg. Co.. 

Room 6. Phone: Forest 7427. 

MONTANA 

Serviced from Tacoma. Washington. 

NEBRASKA 

Omaha The Kelley-Koett Mfg. Cm. 

Aquila Ct. Phone: Jackson 

NEVADA 

Serviced from San Francisco. Cal. 

NEW HAMPSHIRE 

Serviced from Boston, Mass. 

NEW JERSEY 

Newark The Kelley-Koett 
Washington Place. 

Southern 1 


, 4905 Delmar Blvd. 


1625 Howard St.. 


202 . 20 


Mfg Co.. Room 

hington Place. Phone: ^p'j^j^ia, Penn, 
i New Jersey is serviced from Phiiaoc p 


o-l 









KELEKET RADIOCRAPHIC 


diffraction 


unit 


This dual-purpose unit opens a wide field of 



of investigation. 


manner and examining it with a microscope, has uncovered 


ln the usual 
new facts about 


the reaction of thin metals during spot-welding or machining 


suit, spot-welding technic has been improved to such 


an extent that it 


replaces riveting in many applications. 

Diffraction analysis of metals and allovs Ion,- , 

xoys, 10n t recognized as the 
only method of studying molecular behavior, is used to supplement the 

information obtained from micro-radiography. In diffraction analysis, 
the X-ray beam is "reflected" by the molecules just as ordinary light is 
split up by a diffraction grating. The patterns obtained by diffraction 
nay be readily analyzed to yield valuable data. 

The Keleket RADIOGRAPHIC and DIFFRACTION unit permits the use of 
voltages from 10,000 to 100,000 for radiography; and from 5,000 to 
50,000 for diffraction analysis. It is especially suited for use with 
Machlett Diffraction Tubes, available in several types for specific ap¬ 
plications, or with Machlett type CYS tubes for conventional radiog- 
ra Phy. 

Receptacles on the transformer are designed to receive sh 


cables for either type of tube, affording a safe, compact in 
•llatian with remarkable flexibility. 
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NEW MEXICO 

Service*! from El Pmo. *«■»• 

NE v«r o^. w. m. »< "-*■ 

SSSKWr-^ °- m E 

Phone Stone 3600. 

NORTH CAROLINA Arnold. Bo. 209. 

?^ sVh X x« I« b '"‘ 

Phone: 5218. 

NORTH DAKOTA 

Serviced from Mkmcapou*. Minn. 

° H, A*.o„ The Kdky-Koett Mf«. Co.. .172 Big M* Ave. 

cJZS ^’k^KoH, Mf„ Co.. .161 C. W 

Column.”'™' Mr, Co., ms H'lghliod St. 

I^ET'tJiSS Jtoe.. M»i- Co-'** Canlkld Ave. 

u «*~ Av ' 

tjsx* sstr» — 

Southern Ol.io ii serviced front Covington. Ky. 
° K, r”° M The Kellcy-Koett Mf*. Co.. 110 Court Arcade. 
Southern Oklahoma •• rtrviced from Dull or. Texaa. 


620-24 S. W. llth Ave. 


VERMONT 

Serviced from Boston. Maas. 

VIR R'chenond The Kclley-Koett Mfg. Co.. 110 E Franklin 
St Phone- 3*2292. .. 

Northern Virginia i« aerviccd froen the Dtatnct oC Columbia. 

WASHINGTON 

Sonttlo Shaw Supply Co., 313 University St. 

Phone: El. 6994. 

Tacoma Shew Subtly Co., 75S Market St. 

Plionc: Br. 1277. 
iVaihiniton, D. C. 

Sec District of Columbia. 

WEST VIRGINIA __ . 

Charleston The Kellcy-Koett Mfg. Co.. 204 Proleesional 
Bld(. Phone: Capitol 34*825. 

Wheeling X-Ray Supply Co. of W. Va.. 39 Twenty* 
Second St. Phone: Wliechng 3356. 

W ' S EL- The Kellcy-Koett Mfg. Co.. 2327 W. Food do 
Lac Ave. Phone: Hopkin. 1460. 

Western Wisconsin is serviced from Minneapolis. Minn. 

WYOMING 

Serviced from Denver. Colo. 


OREGON 

Portland Shaw Supply Co- 
Phone: Broadway 3456. 

™SI* The Kellcy-Koett Mfg. Co.. 3625 Walnut 

pjLr^^Kr'^Zn Mf, Co.. 20.5 Jenkins 

Scranton^- Thc^Kellcy -Kuet* Mf” Co.. 620 Spruce Sr. 

Phone: Scranton 3-3063. _ . M v 

Northwestern Pennsylvania •» aerviccd from Buffalo. N. Y. 

RHODE ISLAND 

Serviced from Boston, Man 

“"SStSSWi H. X-Ray Co.. S. L. Shchee. Apt. D-3. 
Heath wood Court Apia- 

^^NwthrrnVmth Dakota is serviced from Minneap-hs. Minn. 
Southern South Dakota it acrvictd from Omaha. Neb. 

nN Memphit The KelleyKoctl Mfg. Co.. 1153 Unioo Ave. 
Phone 2-8686, _ , 

Nas/iv.ffe The Kellcy-KoeU Mf,. Co.. 229 Bcnme Dillon 

Bide. 

TEX Ab,/.n. R P Kincheloe Co.. 1402 Beech St. Phone: 3920. 
Dana. R p Kinelieloe Co.. 2929 Elm St. Phone: 7-5895. 
El Pa* o Southwest cm Surgical Supply Co., 311 Mill* St. 
Phone: M-3660. 

Houtton R P Kincheloe Co.. 1207 McKinney Ave. 
Phone: Fair. 1311 

San Antonio R P Kmeheloc Co.. 500 Navarro St. 
Phone Cath. 7221. 

War jo R. P Kincheloe Co.. 3318 No. 1S-A St. 

Phone: 5237. 

UTAH 

Serviced from Denver. Colo. 


^Sydrie> A N. S. W .—Philips Lamp, (Australasia). Ltd.. 
69-73 Clarence St. 

CANADA 

AI £« R n™ Fisher Ik Burpc. Ltd.. S.c. 7, Avonle. Apt... 

Edmonton - Fisher «e Burpe. Ltd., QuAppelle Bldg.. 
110th St. Phone 24339. 

BRITISH COLUMBIA 

Vancouver - Fisher 6i Burpe. Ltd., 883 Howe St. 

Phone: Ti 6253. 

Fisher 6r Burpe, Ltd.. 219 Kennedy St. 

Phone: 24891 and 23714. 

“K^anadian Metal,x Co.. 531 Sherbrooke S,.. East. 

°™nro -Burke Elec <k X-Ray. Ltd.. 61-63 YorkviUe Ave. 
Phone: Kingsdale 5I38-9-0. 

rSSSS^a Burpe. Ltd.. 2535 Winnipeg St. 

Saskatoon -SZ 6s Burpe. Ltd.. ... Sask.tchewrt, 
Crescent. Plione: 97969. 

COS siui;me Joae Esquivel Hijos y Co.. Box 408. 

MEX Gu?d*lejara, Jal. Carlo, Nafarrate. Callc Simon Bolivar 

No. 231. Coloma Rcromia. _119-15. 

Tacubaya. D F. - Carlo, Pare... Ave Revoluoon 119 

NETHERLAND EAST INDIES , RadK> .H<.|. 

Java Nedcrlandsche Telegroaf Maatschappij. 
land, N. V- Tandjong Pnok. 

PER Lim* Dr. Jose Simon. Caulla 1560. 

aOU Ki C 4*.D»..m*^Mf,.C6,4M5B,^. 




THAILAND _ . . - , tA 

Bangkok—Suphnn Phamch Co.. Ltd. 

m ZXSS3gSl ?£=. a» mi. «■* »»■ 

Q—2 Mwi»awaii*> 
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THE KELEKET 400 KV INDUSTRIAL UNIT 

Completely self-contained, this 400,000 volt unit affords unexcelled 
compactness and flexibility. It can be used effectively and economically 
on steel castings or plate from l/2 to 5 inches thick. 

All equipment is rigidly mounted and firmly supported. No crane 
need be used to position the tube-head — a simple adjustment of a light¬ 
weight cone carriage suffices to direct the X-ray beam along the desired 
path. 

Frequently mounted on a chassis moving along floor rails, the main 
tube drum is completely shockproof and is lined with an adequate thick¬ 
ness of lead to protect the operator. 

The vertical type control panel can be housed in an operator's 
booth, lead-lined to protect the operator during exposures, and with 
lead-glass windows for observation of the work. 

Optimum gradation in density, and crisp clear films are produced 
v tr.e special Keleket Industrial Technic. A wide range of voltage con¬ 
trol .50 to 400 kilovolts) permits selection of technical factors best 
a jibed ‘-.sickness and composition of the material under study. Com¬ 
plete fidelity of image can be secured on parts from l/2 to 5” thick, 
fu ..y complying with stringent specifications suoh as those of the 
African 2oiler Code. 
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TYPICAL RADIOGRAPH OF '/ELDED joint 



INTERPRETATION 


The reproduction at the left is 
typical of the work done with a 
Keleket 220 KV Industrial Onit. 
The welds were made in rapid 
succession, altering the welding 
technic until the proper weld 
was secured. Experimenting with 
pilot material is a simple method 
of correcting errors in technic 
and obtaining perfect results. 


M illustrates an unsatisfactory weld. Grayish appearance indicates insuf- 
[ ficient welding metal. Smooth edges show lack of penetration into walls 
of joint. Blowhole at "m" caused piling of excess metal at "n". Vfelding 
metal piled against walls of joint in straight line from "o" to "p" with 
no penetration and no fusion. 

** ii-i>- -rates another unsatisfactory weld although its surface appearance was 
excellent. White shadow indicates excess of welding metal. Hazy, irregu¬ 
lar edges show lack of penetration into walls of joint and incomplete fusion 

I Arrows point to entrapped slag, indicated by dark spots on film, producing 

i flaws of dangerous size. 

6 1 .*-t itrates « completely satisfactory weld of unusual width. Thickness of 
••lded ~jet*l neither too great nor too small, and bears proper relationship 
to • *' nln r plate as shown by relative density of shadows. Excellent 
jenetrsUor and complete fusion, with flowing at walls of Joint producing 

>t edge with eharaeterlstio waves. Blight porosity at "t" and "u" 

4m entrapped slag or gas bubbles, but dimensions are small and well • 

aeeepiflfrla. 
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kelbket iso kv mobils IS!toirial otii 

For oxamination of steol castir, 

•Ok. the Helek.t 160 „ Mobn S ‘ - *• HA inch.. 

obile Industrial Unit 

ten film quality, It , ,, . , * 1 “ r >> <*•**“■ *»4 

* UEht “ si 5»' “4 ~.y nobility .«e„d 
fulness to the entire shop permitf “**" 

P, P rmittmg examination of work in process 
without interrupting production li„, s . 

l Sh ° C,:Pr00f ’ supplied with the industrial 

■UO Mobile has been especially developed by Machlett Ubor.tori.s for 
industrial use. The extremely «. U f„e al spot TOkes p0!sible ^ 

sharp detail in small parts and thin sections. For thicker parts, the 

focal spot-film distance may be decreased to shorten exposure time with- 
out sacrifice of detail. 

lube stand, transformer, and control are mounted on a chassis with 
■bibber-tired wheels, producing a complete unit ready to be connected to 
: any convenient power outlet. When desired, a built-in cooling unit may 
be incorporated. Perfect counterbalancing of the tube and wide range of 
vertical, transverse, and angular motions permit ready accommodation to 
tings or forgings of unusual shape. 

The control cabinet facilitates precise adjustment of kilovoltage, 

■11 liamperage, and exposure time. In combination with the Keleket In- 
|P#*tria: Technic especially compiled for this unit, the "150 MOBILE" 

'jive- excellent results in the hands of the average employee. 
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RADIOGRAPHY WITH KELEKET 


iso yy mobile iiarsTsuL 


WIT 


—U» pr...« a «_ tt , 

problem, but one ahlch car, , ol ^ 

HuicKiy and easily wi*a ra-* 

•“’ , - lor *• ».n, ru.i.„, w J'*** 

contain hidden defects which will be uncovered onlv aft 

* Ixer ®*ny hours of 

machining have been wasted. 

It 1, impossible to a T01d d e,tr„otio» of c.atlug. „* „ 

the, .re examine.! by etching or n.chinlag th . ^ ^ ^ 

analysis, a complete picture of the interior can be obtain.., * 

fabrication, and th, part can continue to final finishing for a perforce, 
test. 

As an example of radiography with 150,000 volts or less (available in 
the Keleket Industrial 150 Mobile), the reproduction below shows a casting 
intended for use in an airplane engine. 

Perfect in external appearance, 
this casting could never with¬ 
stand the tremendous hammering 
and vibration to which it would 
be subjected in service. Fail¬ 
ure in time of combat might be 
the turning point of an engage¬ 
ment — might result in loss of 
plane and pilot. 

The Air Corps insists on radiographic inspection of vital airplane pa.tb, 

. • . _ 4* \ /-»r* A f SO 


w»U 


aware of the fact that no other method produces so much information at 
lltti. oost} that no other method is so completely non-destructivei and thal 
Other wthod prevents waste of precious machine-hours on detective ra 

■•Uriel. 
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the way to development of stronger, better substitutes 
for critical raw materials. 

Keleket's modern Industrial Equipment is compact, 
flexible, and completely shockproof. It is illustrated 
and briefly described on succeeding pages. Additional 
information and expert consultation on specific prob¬ 
lems are available from direct Branch Offices located 
in 64 cities (see list included with this booklet). 

A well equipped laboratory is maintained in the 
Industrial Division of the Keleket Company at Covington, 
Kentucky. You are incited to send in samples for tests. 
Radiographs will be made and interpreted, and specific 
recommendations to meet individual problems will be 
offered, as a part of Keleket's contribution to speed¬ 
ing production for Victory. 






KELEKET 

INDUSTRIAL X-RAY EQUIPMENT 

Founded in 1900, only a few years after Roentgen's 
discovery of X-rays, The Kelley-Koett Manufacturing 
Company has established one milestone after another in 
the decades that have ensued. 

Creators of quality X-ray apparatus for the medi¬ 
cal profession, Keleket also pioneered the design and 
construction of equipment for X-ray inspection in in¬ 
dustry. Even in World War I, Keleket assisted many 
manufacturers who were confronted by difficult problems 
of examination to detect hidden defects. 

Today, when World War II demands speed of produc¬ 
tion and elimination of waste, Keleket apparatus is 
again being called upon to speed up the war program. 

From thinnest aluminum sheet to heavy armor plate. 
X-ray examination with Keleket equipment is revealing 
hidden flaws which might cause disastrous failure in 
service — is revealing defects in raw materials, thus 
preventing useless machining — is revealing facts 
about the molecular construction of matter thus pointing 
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XELEKET 85 KV MOBILE INDUSTRIAL UNIT, TYPE KY 


plastics and metal parts of moderate thickness may be rapidly ex- 
jjine'i anywhere in the shop by means of the Keleket Industrial unit, type 
Y perfected through many years of use in medical radiography, this 
•t combines operating conveniences usually found only on much larger 

apparatus. 

Full range of kilovoltage (up to 80 peak kilovolts at 30 milliam- 
res or 90 peak kilovolts at 15 miiliamperes) permits selection of 
radiographic energy best suited for a given thickness of structure. Flaws 
ounting to as little as 2 % of total thickness of part can be readily 

detected. 

X-ray tab. a nd transf.rn.ra ar. mounted in a metal container perma¬ 
nent* sealed and filled with oil. The unit Is unaffected ty altitude or 
humidity and is completely dust-proof. 

[ pull range of adjustment both vertically and longitudinally, and 
full angulation about the supporting carriage, permit ready —at,o„ 
.of X-ray beam direction, boots are provided to i-obilis. tb. «» 

[bear. adjustment has been made. „til- 

‘ a mini- _ Of 

* for rapid fluoroscopic examination - ^ ^ 

is be removed from the production 

' ^ M «KY« unit may be readily moved 

Completely self-contained, the y 

. Ante any convenient outlet. 

the plant, to be plugged 
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85 KV MOBILE INDUSTRIAL UNIT 


creators of 


U x.«*r equipment Sirnnoo 
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KELEKET 160 KV PLOOE MOTOtTED i mmaa ^ 

r,>r in * !•«««. tr „ sfonier 

, UPP u.d -* **• —««* that 

JOBILE”. Steel up to 1-1/2 inoha, « llrtalM , > „ ^ 1S0 

br onie in moderate thicknesses, can he examined before, 

fabrication. 


during, or after 


Although any suitable tube may be used with the INDUSTRIAL 150, the 
jjachlett INDUSTRIAL THERMAX X-ray tube is recommended, to be mounted on 
a tripod or rail-mounted tube stand. When energized by the INDUSTRIAL 
150, the tube insures sharp detail and high definition. 

Available in rail-mounted type or tripod type, the tube stand is 
especially designed to support the Machlett INDUSTRIAL THERMAX tube when 
used with the Keleket INDUSTRIAL 150 unit. 

Vertical and horizontal travel are adequate for rapid positioning 
of the tube even when large castings are to be examined. Rotation about 
the long and short axis of the tube insure proper beam angulation with 
respect to the X-ray film. 

Special clamping rings hold the X-ray tube, maintaining minimum 
over-all size of the tube support. Friction and screw type locks are 
used to immobilise the tube in all planes after positioning. 

The rail-mounted tub. stand ia ideally suited »•« 
or conveyor belt, affording longitudinal travel of 
travel amount, to 16 inehea. oermittins .*.<!«•*• * Cr °“ "" 

fconoh or belt. , ,. on 

l Tripod mounting is also available, the tube stand moving 

•re. stt».l ...tars, the tripod stand 1. adv^tafaeu. *•» 1 

, r.rav bean angle 3 • 

Of the part necessitate use of unusual 
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Intensifying Screen and Cassette 


A s i 




Size 

in inches 

Price 

No. 

221. 

5 

x 7. 

$12.00 

No. 

222. 

6>/jx 8‘A. ... 

. 18.00 

No. 

223. 

8 

xlO. 

. . . 20.00 

No. 

224. 

10 

xl2. 

, .. 32.00 

No. 

225. 

11 

xl4. ... 

45.00 

No. 

226. 

14 

xl7. 

. . . 60.00 




The int 
of the 

same ai 

It i 
of bcco 
due to 
chcmic; 






Platinum-Barium-Cyanide Fluoroscopic 

Screens 


7 x f 
9y,x\: 
12 xl< 


.$27.00 

No 241. Size in inches. 8x10. I'rtce.. ®0.00 

No. 242. .; j* x |l .. ... 7500 

So, 243. " " 14x17. . 

Price, additional, for fluoroscopic attachment to suspend alH.ve screens 

or elective door of cabinet .... •«•••* .. 

(All screen prices subject to chauRC without notice.) ^ ^ 

STuJtened'lo e«h rml of the frame Hehind then, are heavy pieces 

which prevent the ray* re»‘hinjj 


Price¬ 

s' 

Price 

Price 

Price 

t’anli 
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NO BOOK LIKE IT! 


"A NECESSITY FOR THE ROENTGENOLOGIST" 


NEW 

Special 
Edition 
Full Silk Cloth. 
All Outside 
Stampings 
in Gold 


Invaluable to every 

Physician, Surgeon and Hospital 

believing in the importance 
of the 

X-Ray as a Diagnostic Agent 


PRICE 

$ 10 .= 

Specimen 

Pages 

Submitted 

Upon 

Request 


GEORGE and LEONARD’S 

THE ROENTGEN DIAGNOSIS 
OF SURGICAL LESIONS 

of the 

GASTRO INTESTINAL TRACT 

PUBLISHED BY THE COLONIAL MEDICAL PRESS. BOSTON. MASS. 

The only COMPLETE and PRACTICAL work of its kind 


C A great surgeon says: ''As exempli¬ 
fied in this book, the X-Ray is truly 

The Human Eye of Medicine. 

One of the leading Roentgenologists 
of the country writes; "it shows bril¬ 
liant. original, painstaking work. It 
fills a long-felt want and leaves nothing 
to be desired." 

tj The Roentgen Conclusions. Opera¬ 
tive Findings and Illustrations are so 
arranged that they demonstrate clearly, 
simply and concisely the normal and 
pathological conditions with which 
they deal. So other similar work pos¬ 
sesses this important arrangement . .. 

«J The Gall-Stone section is especially 
noteworthy. The Authors not only give 
their definite technique, but exemplify 
and prove its correctness by thirty- 
eight remarkable gall-stone reproduc¬ 
tions. 

•J The Surgeon and Clinician especial¬ 
ly, will appreciate the fact that the 
operatic findings are given on over 
{>:,% of the three hundred and odd 
ra -• i illustrated . . . by comparing or 


“matching up ” his own Boentgenolo- 
qist's radiographic report with a sim¬ 
ilar reproduction in the book, he trill 
know in advance ,«« the majority of 
instances, the conditions which he will 
encounter in the actual operation. 

^1 The prominence, standing, past writ¬ 
ings and wide experience in Roentgen¬ 
ology of the Authors, warrant the 
statement, that this, their most com¬ 
plete work, is authoritative. 

q The illustrations are exact (not reversed) 
rtoroduc lions of I he original Roentgen plate*. 
They are unexcelled, if not unequaled, in 
beauty ond clearness of detail. 

fl THREE HUNDRED AND SIX 

PAGES including Seven Three-color 
Illustration*, Eighteen Arti.t’a Draw¬ 
ing*, Three Hundred and horty- 
Three Roentgen Plato Reproduction*. 

<) INDEX contain* Two Hundred 
and Ten Separate Heading*. 

il Thr Rook • The paper used I* made to order 
?or!h« Wk in hJnl The binding I* in Art 
Vellum De Luxe—full ulk black doth with 
outside stampings In Hold- Sue of book page 
|» nine and one-quarter by twelve and ona- 
half Inches. 


McIntosh Battery & Optical Co. 


217-223 N. Deaplainet Street 


CHICAGO. ILL. 
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C AtrRED SH'TM 

W»tS MD WAHJLOCA 


MANUrACU/RCRS 

Of 




•H, 


JlSTrt‘‘ ls 




. i (t» < 


tTl(AL 
Ut(lKO ,H ^ppU^ (FS 

m c intush improvkd 

METERS 




OFF! CE.237-329 WASHINGWNST 

Sept. 8, 1908. 


H. Knowlton, - . •» 

Uantua, 0. 

Pear doctor: - 

If you want to take advantage of a "sure trlng," '■•-en - 
to sand us your aoceptane* of the potation -da you a short 

““ ^ The -itolntosh- quality is a -aura thins,- if ***** ™ 
merited this axpres.ian, as if can ha dapanded upon ahsolufai:,^ ^ 
Thera is a great satisfaotion in knowing that your o. • - 
is equipped with the heat to ha had and this feeling 1» ®»” liar t0 

■jlelntosh- customers. 

Our goods are deol^ied £i£tt, ZHU. && SIiSS& -J-- 

li'tlo wonder that the jurchaaer is satisfied. 

we are ready and anxious to give yuu « very hast eerrice 

* supplying your needs in -r Una, ar.d we know that if you will 

ohall "make good." 

.;i-re u® an opportunity 

Very truly yours, 

UoDITOSK ft OPTICAJ. . 




/Vice 




(C) Jeff Behary 2019 


3 








(C) Jeff Behary 2019 























(C) Jeff Behary 2019 


5 











McIntosh Table Cabinet 

STYLE E 

FITTED WITH NO. 6 PLATE 

An Elegant, Up-to-Date Office Outfit 







ARRANGED WITH ALTERNATING CURRENT RECTIFIER 

Price, complete, as illustrated 

$75.00 

Manufactured by 

McIntosh Battery and Optical Company 

227-229 Washington St., Chicago, III. 
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cTVIcIntosh No. 6 Portable X-Ray Coil 


Price, for .10 vo.». wi.ho„, X-Ka>StSTcSw 

'“■:»< . cord . r " u : ,r:°! e w 

Price” additional, for 221) volts direct or alternating current. 

Price 6-inch High Frequency X-Ray lube, latest type.... 

Price', 5x7-inch Imported B. P. C. Fluoroscope with lead glass protect.o . M 

Price. X-Ray Tube Clamp.... . 20.00 

Price. 8xl0-inch Intensifying Screen, complete with Cassette. 800 

Price, Flexible Tube Shield for X-Ray treatment work. 

y^s^HlS is the most powerful P?. t *H c # p°'}i e of a J| will°cxcitc alSnch libTperfectly, 

O SjHKft SB &pZvt^o" k c'«;tul'., l) o«.. Pncc ctc 

It will make a splendid ’intensifying 

fying Screen, or a good diagnosttc ^ ^ ^ pictures; but for knee, elbow, etc., 

not*necessary f^agood,"^^ P^e, such as the Paragon, is employed ., 

j5A‘jfiaAS s* a &.«. 

“ "tTc'c oSToT.hf doable Tcala .yp* » hglB 

3i.r ol -S wo J r“nIan.hip. ic Fnr X ; R. f work, both^o. «» T..U. by 

employed. For high frequency » it aga j nst ,| K . discharging rod at the e - 
raising the grounding lever and kai k . or< |inary knife 

... „„ a i.o be had m nose or throat work. Any oru 
Good cautery results can also »c 

can be heated perfectly. , .. . dioriiating current 

. i ....r-.ted cither with 110-volt direct or aiu • j xv( th 

-Ihr No 0 < 0,1 can be socket. No rotary converter is required 

by simply screwing the plug m 

the direct current, as with other • , r ed brass mounted 

. i all metal parts being in laiquireu e< j oa k 

The apparatus is finely finished.^' ^ , < . ont > MinC(1 j n a polished quarter-sswea 

on a highly polished insulating . wide, and 7\i Inches high 

ease measuring IH inches long. H 
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Electro-Therapeutic Guide 


ORDER BLANK 


. I (JO 

McIntosh Battery and Optical Co. 

227 Washington St., Chicago 

Enclosed find $ 2.00 for which please forward 
me one copy of‘Bennett's “Electro-Therapeutic 
Guide,” carriage prepaid. 

Name .. 

Post Office . 

County . 

State ... 

Remittances should be made by Express 
Money Order, F. 0. Money Order, Registered 
I etter or Draft on Chicago. 
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The Hogan Silent X-Ray Transformer 


(Patents Pending) 


other Interrupterless X-Ray Transformers employ a 
alor driven by a synchronous motor to rectify the high tension alter- 

trw» tithe* 'FVitc rAiunintafAr 


A New All 

Principle mutator driven r»y a syncnrofll»«» motor to rectuy iuc mgn 

nating current before it enters the tube. This commutator is one oi the 
most disagreeable features of such outfits, and 90 per cent of all repairs and renewals 
required arc necessitated by this feature of the apparatus. In the Hogan Silent X-Ray 
Transformer this commutator has been entirely eliminated. By a special method of 
winding the transformer and connecting the tube, one of the waves of each cycle is 
transposed; in other words, we rectify the current wholly by electrical means without 
resorting to mechanical devices. In producing this result (which is absolutely new 
from the X-Ray standpoint, and on which basic patents are now pending) we have 
,mdc use of a principle long used in electrical engineering pracnce. Electrical engi- 
nJcrs of high standing, who have investigated our methods, endorse them as entirely 

practical. 


a noisy com- 


No Commutators, 
Liquid or Mechanical 
Rectifiers, Valves or 
Interrupters Used 


Absolutely no moving parts are contained in the Alternating 
Current Outfit aside from the adjustable spark gap rods. 
With the Direct Current Outfit a quiet-running rotary con¬ 
verter is required to change the direct current to an alter- 
.. „ating current to excite the transformer, but otherwise_ no 

, There is an entire absence of the hissing arc whic 
mechanical equipment is needed. 1 here is an enure 

is formed at the commutator of the other machines. 

No Valve Some who have whacked .he P-.«. wo,k,a s o. .hU .ransloeme, 

Used 

tubes used routinely. 


No Special 
Tube Needed 


** 1 A K 

A. *«• T 

that The^egular^ungstan' target .rantfornttr tube cou.d be employed. 

■ «_ i:_I.• r- tin ufitn 


mav . 

The most remarkable feature of operation is that the rtuo . 

a most beautiful, sharply tJSL This is the 

rescence as clear and distinct as with a 

ideal condition long sought for by expert radiographers. 


Beautiful 

Hemisphere 


Absolutely 
No Inverse 


i>ng sou K ui a*,. “j — 

At last an apparatus has been produced which excites a tube 
maximum brilliancy without inverse rays. 


maximum uruiidiny .. 

. . . most commendable tv a 

The great penetration obtained » us havc greater contrast 

Hires. Radiographs made with this a( P f tissue. 

Zi reveal the most deliea.e gradauon, ol dear.., 

. are made it. a »i..ght flash tvtth.ta. 

Exposures of the thorax or pelvts a 

using a screen. treatment work can 

The regulation is so perfect that heavies, radiographic 

he engaged in without heating 
effect, can he had at an instant's notice. in which the 

r . a Core The transformer is known a» ,h * .^"recommend the old open core 

~ °. 

roil, for future u»e. 


Deep 

Penetration 

Marvelous 

Speed 

Flexibility 
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TABLE OF CONTENTS 

Section I. NORMAL STOMACH 

Methods — Direct and Indirect Method — Apparatus 
— Meals — Position of Patient — Number of Plates 
Time of Examinations. 

Section 11. GASTRIC ULCER. 

Definition —- Technique — Normal Gastric Shadow — 
\ ariations from the Normal — Positive Signs of Ulcer 
—Presumptive Signs of Ulcer. 

Section III. GASTRIC NEW GROWTH. 

Classification — Value of the Roentgen Ray in Diag¬ 
nosis and Prognosis — Early Carcinoma — Advanced 
Carcinoma with Symptoms — and Without Symptoms 
— Value of the Negative Plate. 

Section IV. DUODENUM. 

Definition — Pathology — Possibility of a Positive 
Diagnosis — “Seven Propositions’’ — Serial Plates — 
Presumptive Evidence — Value of Fluoroscope. 
Section V. GALL-BLADDER. 

Percentage of Stones which Show — Technique — 
Preparation and Position of Patient — Tubes — Plates 
— Screens — Stereoscopic Plates — Demonstration of 
Diseased Gall-Bladder — Adhesions. 

Section VI. SMALL INTESTINE. 

Roentgen Appearance — Jejunum — Ileum — Ulcer 
— Difficulties of Demonstration — New Growth — 
Adhesions. 

Section VII. APPENDIX. 

American and Continental School — Technique — 
Meal — Plates — Fluoroscope — Normal Appearance 
—Roentgen Evidence of Pathology. 

Section VIII. LARGE INTESTINE. 

Opaque Meal — Enema — Use of Fluoroscope — 
Plates — Normal Colon — Adhesions — Roentgen 
Evidence of New Growth — Congenital or Acquired 
Malformations — Colitis. 

Section IX. DIVERTICULITIS. 


„ c . ORDER BLANK 

Dear Sirs: 

Referring to THE ROENTGEN DIAGNOSIS OF 
SURGICAL LESIONS OF THE CASTRO-INTESTINAL 
TRACT ( George and Leonard), / desire yon to (check one). 
; Send me the ltoak, postpaid , (CO .T) $10,00). 

2 . Send vie the Book, poetpaid, (en clotted find check for $70.00). 

.7 fiend vie the Hook, poetpaid, (charge to my account icith you). 

Signed _ 

Date ...... .... . 
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Introductory" 


X N offering to the profession our new Interrupterless 
X-Ray Transformer, we bespeak the same cordial re¬ 
ception which has been accorded to the various special¬ 
ties of our manufacture which have been introduced during 
the past thirty-five years. 

The keynote of the principle of construction which we have fol¬ 
lowed in X-Ray apparatus is EFFICIENCY. Our portable 
coils have set the pace in this regard. With our No. 6 Portable 
Coil it is possible to make a hip picture while drawing but one 
ampere of current. With other portable coils from five to ten 
amperes are consumed for this grade of work. 

In the design of our Interrupterless apparatus, we have followed 
the same lines of progress. The construction of all of our appa¬ 
ratus is far simpler than that of other makes. A glance at the 
switchboard of many of the transformers is enough to awe the 
beholder and confuse the operator. We have aimed to do away 
with complication and make the apparatus extremely simple to 
operate. 
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T-fie Hogan Silent 
X - Ray Transformer* 


i PATENTS PENDING) 




O 




Interrupterless, Motorless, Commutatorless 
and Noiseless on Alternating Current 

(^Manufactured by 

McIntosh Battery & Optical Company 

322 W. Washington Street, CHICAGO, ILLINOIS 
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icility 
I to 
r and 

•copic 
> of a 
SUM 
floor 

taring 

where 
>r the 
!e. It 

n tor 
A* 

finish, 

inches 

iinary 

same 

hence 

aratus 


750.00 

500.00 

30.00 

75.00 


The Hogan Silent X-R ay Transformer 

(Patents Pending) 


liM 


105 00 

*500 

2540 

50 00 
i 50 


. screen. Window is of lead 

HOW I NO how door may he used ** '’^ii'spe'ided on the ode J“ Jj 

ala., and permit. duoroKOpie screen , crcc n. view. the Huoro. 

» h ,|e operator, standing behind the P'oteclt 

throng* the window in perfect .afely. , furnished with -tartn.K 

«Mcfct**rd .hown is for the direct cnrrcni . 

• .• f*.r f t«*fv 
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McIntosh Table Cabinet 

STYLE E 

FITTED WITH NO. 6 PLATE 


This apparatus, shown In illustration on the front cover. Is a new depar¬ 
ture In electro-therapeutical apparatus. It combines the compactness of ar¬ 
rangement of a Wall Plate with the convenience and easy mobility of a Table 
Date. It makes a most suitable outfit for use In the hospital, as it may be 
easily rolled from one ward to another. 

The \u. <1 Plate, mounted In Table Cabinet. Is our regular style of riate 
as usually furnished in Wall Cnbinet and offers all of the advantages of such 
an outtlt. It consists of a handsome marble slab. 16 Inches square, upon which 
are mounted : (he superior M iel.a trail Wire Rheostat; the accurate McIntosh 
Milliamperemoter with Shunt; the reliable McIntosh Graduated Automatic 
Rheotomc: a large Faradie Coil containing Primary and Secondary Windings, 
with Fast and Slow Vibrators; together with Pole-changer and other nec¬ 
essary switches and binding-posts for regulation and delivery of the various 
currents. 

The Alternating Current can be made nse of as a source of energy through 
the agency of the McIntosh .Alternating Current Rectifier, which can be accom¬ 
modated on the shelf beneath the table, where the controlling switch can be 
easily manipulated by the operator and the burning of the resistance lamp can 
be observed. When the outfit Is furnished especially adapted to the alternating 
current, it is so wired that a Sinusoidal Current can he obtained fvom the 
apparatus In addition to the Galvanic and Faradie Currents usually available. 

The Direct l.lghtlng Current may be very easily employed as a source of 
supply for the apparatus. With this forjn of current It Is only necessary to 
screw the attaching plug Into a convenient lamp socket and make connection 
with the binding-posts on the Cabinet. When operated in ibis manner the 
Galvanic and Faradie Currents in almost numberless varieties can be obtained 
from the apparatus. 

The Cabinet-Work is in the form of a handsome library table and is built 
of selected, kiln-dried, quarter-sawed oak. 'hand-nibbed to a brilliant polish 
in the popular, dark, golden finish. The extreme width of the table from right 
to left is 32 Indies; the depth from front to back is 26 inches and tin- height 
over all Is 36 inches. The table is fitted with a set of durable, substantial 
castors. The protecting case Is strongly binged and secured by a brass stay 
joint, und. being fitted with bevelled plate glass. It makes a secure, dust-proof 
cover for the Table Plate when closed down and locked. The ample space on 
(he iabb top makes a convenient resting place for electrodes during operation 
and lb- (wo drawers afford good storage space for such appliances. A pair of 
Conducting Cords, Unlvental Handles and Sponge Discs as well as Attaching 
Plug and Cord are Included with each outfit. 

PHKT-IK. 

M'-Intosli Table Cabinet. Style K. fitted with No. 6 Plate, irirnl for Alter- 
nntimu Current. Including McIntosh Alternating Current Rectifier . $75.no 

McIntosh Table Cabinet, Style K. filled with No. 6 Plate, wired tor 110 roll 
turret Current. .$60.00 ‘ 























McIntosh Table Cabinet 

STYLE E 

FITTED WITH NO. 9 PLATE 


This unique, up-to-date outfit. Illustrated on the fourth page. offers all the 
advantageous feature* of the No. t» Table Plate but with the .idilitk'nul points 
of superiority possessed by the No. 9 Plate. 

The McIntosh No. 0 Piute consists of an elegant, highly polished marble 
slab. IS inches by 24 Inches, upon which are mounted: the Macl-agan Wire 
Rheostat- the McIntosh Milllamperemeter with Shunt; the new McIntosh Mono- 
motive Rheotome; a High Tension Farad’.C Coll, containing Primary Winding 

of 4io*t »e*-t of No. 34 wire, tapped at ISDO 


and 3000 feet ; as well as the McIntosh Knergy Changing Switch, a Switch for 
lh, Connection of a Set of 12 Dry Cells for Cautery Work, together with the 
McIntosh Current Combiner Switch. Pole Changer and other necessary switches 
and binding-posts for administration of tile various current*. 

« 

The Points of Advantage In which the No. 9 Plate excels the No. * Plate 
arc as follows : 

1 The High Tension Farndic Coil, from which a Secondary Current of 
valuable anaesthetic properties Is available; this current being highly recom- 
mended by many of the leading writers on Electro-Therapeutics. 

•> The McIntosh Monomotive Rheotome. a superior type of automatic 
interrupter for either Galvanic. Fnradle or Sinusoidal current ; ‘t* especial 
virtue consisting in the high degree to which the mechanical detail has >een 

perfected. 

S The McIntosh Current Combiner Switch P-rmits of the combining of 

the Galvanic and Faradic or the Primary and Secondary currents; this Is al«> 

a feature dwelt upon at great length by the master-minds in Elecl.o- Therapj 
4. The McIntosh Energy Changing Switch, by means of which two diff. r- 
ent forms of energy may be utilized In an Intermittent manner o. r 

using direct i,owcr circuit during the day or alternating lighting can. at 

the evening. „ . 

A Switch for Connection of a Set of 12 Dry Cells for Cautery ttork. 

offering a wide range of cautery effects. 

The General Finish of this oulflt is the same as that of 
Vo r, Plate the cabinet work being of the same elmractei . -1, «».b » 
being ha exhibited in the pint., A pair of ^^ w“ 

Handies with Sponge Discs, together with A-itachi, g m an '• 

as three Dry Cells for the Faradic Coll, are Included *“« app -‘ r 


Pit ICES. 

McIntosh Table CsbitiH. Style K "“"'ong" (V.rrent' ItV'-iItU-V ''! ! *t0h.on 

nttnu Current. Including McIntosh Aiternnting „„,olt 

McIntosh Table Cabinet. »tyle K. fitted with No. » . , s.voo 




t i .... . 
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McIntosh battery & optical 


227-229 Washington Street 



CHICAGO 



Shipping point (if other than P, O.) 
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Dscopic 


. $27.00 

. 50.00 

. 75.00 

ens from 

$25.00 


red by a thick. 
A large handle 
pieces of metal. 


9j4xI 2 inches 
12 xlfi inches 


McIntosh 
No. 2 
X-Ray 
and 

Treatment 

Coil 





Tube Clamp, but including set of 
' ' cord and pair of 


$75.00 

. 20.00 

protection. 17.00 

1 3.00 

. 3.50 


Price, for 110 volts, without X-Ray Tube or 

six vacuum electrodes, handle, cord, attachment I g 
cord reels, mounted in lid ..... 

Price, 6-inch High Frequency X-Ray Tube, late *t} y ? e . i'' lass 
Price, 5x7-inch Imported B. P. C. Fluoroscope with lead gia.. 

Price, X-Ray Tube Clamp... 

Cautery cords, handle and one cautery electrode ^ ^ C xam- 

HIS Coil delivers a 3j4-inch s .P. ark '. ^'^"/o^deep-seated^pam! being also suit- 
£ ining or radiographing extremities, but n 

able for X-Ray therapy in skin lesions. with the vacuum electrodes. 

It is especially valuable for high frequency treadinc^ q( ^ vibrator 
■dilation being under perfect control b> i , 1ir9te Mow to full ir 


screw, and 
n tensity. 


the regulation being under pertect control ny delicate glow to full intensity, 
will excite any vacuum electrode perfectly from a ,£' a “ wo * k . 

It also affords good cautery results in nose am _ sawc d o; ,k case 11 inches 

The No. 2 Coil is finely finished and put up V"' oncrat cd with either alternating or 
wide, 18 inches long and 7-Mi inches high and ca , et . 
direct current by screwing the plug in any lan P 
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c^VlcIntosh Stereoscopic X-Ray Tube Stand 



Price 


$85.00 


HE bowl and cone arc of heavy lead glass, confining the rays Ot fi 
operation. All adjustments are firmly and easily mad. The tube en| 

- suspended by a counterweight in the hollow standard Sten.oscop.c a , f 

is effected by a set of stops which may be adjusted for 2}4-.nch slide or to .u I ^ 

The tube can be adjusted at any desired angle for radiograph^ 
treatment work, having a movement of 27 inches vertically and 14 inches 
with lateral adjustment adaptable to any requirements. 

The stand is 67 inches high. 47 inches at greatest width, and weighs IK P 0 "' 

The bowl will hold any tube up to and including fi inches in diameter. 


Price. 5 
Price, L 
Price, & 
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The Hogan Silent X-R ay Transformer 

(Patents Pending) 

Closed Core The sophistries advanced against closed core transformers by their 
vs. Open Core opponents are as fallac.ous as their motives are obvious When you 
buy a 5 K.W. closed core transformer which consumes 5 K.W and 
renders 85% efficiency in tmlliampcres to an X-Ray tube, you are getting the equiva¬ 
lent of a 10 K.W. open core transformer in which only 46% of the energy is actually 
delivered to the tube. 


Closed Core Economy 
vs. Open Core Extravagance 


A closed core transformer properly constructed and 
conservatively rated will stand a 100% overload for 
short intervals with absolute safety. The low ratings 
indicate maximum load for constant service. Our 5 K.W., A.C. machine will draw 
10 K.W. if desired, but we have yet to learn of any X-Ray work which cannot be done 
with 5 K.W. or less. The open core transformers are usually listed at their overload 
rating, while closed core machines arc rated as for constant service. 


Improved Method 
a Great Economy 


The new method which wc have introduced is as great an im- 
| provement over the ordinary closed core transformer as is the 
difference between the closed and the open cores. There is no 
motor to operate on the alternating current and no noisy commutator. 

No Royalty Best of all. you have no royalty to pay to the owner of the cominu- 

to Pay tator patent. All of the other interrupterless machines, excepting one, 

are made under a certain patent and the manufacturers pay a royalty 
which amounts to between $50.00 and $100.00 on each machine. You pay this royalty 
in the long run if you buy the other type of machine. 

Absolute When our machine is operated with the alternating current it is abso- 

Silence lutely silent except for the slight sound produced by the passage of 

the current through the tube. There is no noisy hum of motor, no 
hissing spark as with the commutator—absolutely nothing to distract your attention 
from your work or to alarm the patient. 

Tube One of the fetiches, which have been invoked by various manufacturers 

Expense against each other, is that of tube expense. Wc look forward to a 

Slight similar invocation on the part of competitors. Wc have gone thor¬ 

oughly into the matter of tube expense, made exhaustive tests, haying 
made two hundred' exposures with one tube and that tube is still in first-class work.ng 
order and is a good picture tube at the present writing- 

Heating of Tube The heating of the tube is minimized and as a prominent tube 
Minimized maker remarked: “This invention will be bad for the tube business. 

Exposure Many of the theories advanced by manufacturers have no basis for 

Reduced their existence but theory. One of these beautiful theories is that by 

utilizing the low voltage of the cycle a much greater tendency toward 
burns is noted in the ray. This theory we have exploded Y thc 

pastilles of Sabourad at the same time at which radtograp . h Jj thcre is abs o- 

pastilles showing no, the slightest change in t^tthu. indicating^ 

lately no more danger from burns by utilizing the tut 

the peak of the wave, as others do. .... i__ r 

Protection A novel feature has been introduced ,n ‘’“^“'’^‘^U^outUrds. 

with .beet b ad so that when m ^ #crMn with ou. addi- 

at a shield to the operator This give, you » I . A |cad g | aM win- 

ttooal expense and. b» *1 of all, without requirli K t j |C Ilir | rr 

4//w in ihe door allows operator to see the tube and 
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The Hogan Silent X-R a Y ^ ransformer 

(Patents Pending) 

Fluoroscopic A lead glass window 16x24 inches in the lead-lined door affords facility 
Attachment for fluoroscopic work. We can furnish a fluoroscopic screen fitted to 
the outside of door so that the patient can stand against the door and 
the operator on the other side can look through the lead glass at the fluoroscopic 
image of the part under study. The screen can be moved up or down by means of a 
cortl under control of operator. This additional fixture at small expense gives the same 
advantages as the large, costly Roentgenoscopcs, not to speak of the saving in floor 
space. 

Lead-Lined How many trips have you made to and from your plate chest during 

Plate a series of radiographs to avoid exposure of plates.'' When desired. 

Compartment we add a compartment to the cabinet just below the switchboard where 

one may place several loaded plates or casettes ill readiness for the 
exposures contemplated. It is heavily lined with sheet lead and is absolutely safe. It 
measures 514 inches wide, 19}4 inches long, and 15 inches deep, affording room for 
one dozen 14x17, one dozen 11x14, one dozen 8x10, and one dozen 5x7-inch plates. 

Artistic The cabinet-work is of selected quarter-sawed oak, dark golden finish, 

Cabinet hand rubbed, measuring 44 inches wide, 25J4 inches deep, and 70 inches 

high, and with discharging rods removed will pass through an ordinary 
door. The tall design used affords a door of sufficient size for a screen and at the same 
time takes up little floor space. 

Compactness When the door is closed the switchboard is completely enclosed, hence 
all possibility of any one accidentally tampering with the apparatus 

is prevented. 


The 


I 

A 


PRICES. 

Hogan Silent X-Ray Transformer, 5 K.W., 110 or 220-volt alternating current, 

60 cycles, complete with switchboard, rheostat, ammeter and three cord 
reels.$ 750.00 

Hogan Silent X-Ray Transformer, 5 K.W., 110 or 220-volt direct current, with 
same equipment as above, with addition of rotary converter to change direct 
to alternating, and starting rheostat . 900.00 

Milliammcter for X-Ray Tube. 30.00 

Fluoroscopic Screen. 11x14 inches, including attachments for mounting on door 

of cabinet . 75.00 

Lead-lined plate compartment . 18.00 

For Complete Outfit. Add 

3 7-inch Tungsten Target Tubes, at $35.00 . 105.00 

I McIntosh Stereoscopic Tube Stand with lead glass bowl and cone . 85.00 

I Diagnostic Box . 25.00 

I 14* 17-inch Intensifying Screen and Cassette . 60.00 

the Ka< U for threr tubes 2.50 

f'rire of complete outfit for direct current.,.. $1,300.50 

I'rirr of complete outfit for 60-cycle alternating current. 1,150.50 


image 

Sw 

rheosta 
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A stral Screens f 

C ^HIS new screen is of a substance which, when cxnr a 

r\ rcsccs similarly t-. those made of barium-platinum^. X-Radiance, fl uo . 

J whitish light is obtained with X-Ray tubeJ working in*!'' bter and 

The intrt'sity ... the dm t eseem e of the screen U consi rs.'i >a: "" co »htR>ot 

the platinum screen. Greater clearness of image is ly K rea ‘er than that 

attic amount of current passing through the X-R ay luljc ' crc,t >re. ohutned with the 
s * It is a well-known fact that l.ariu.n-platinum-c yanidc - . 

becoming brown in color and losing a certain amount of th,i, t?!* " disadvantage 
due to the influence of the X-Rays. The \slral screens free from ?h?.* C a nt ? ro T rt es 
chemical composition is not acted upon by X-Rays; in fact, not by any kin^of light * 
Prices, Including Frame with Lead Glass Cover 

7x9 inches . $ 

9^x12 inches .i . «.00 

12 xl6 inches . 7S qq 

^1/ 

McIntosh 
No. 2 

x-Ray 

and ■_ 

Treatment 
Coil 


$27.00 

50.00 

75.00 

$2500 


Handle 

-•a! 


20.00 

17.00 

3.00 

3.50 


t i „ riaino but including set of 
Price, for 110 volts, without X-Ray lube or Tu > j cord and pair o' 

six vacuum electrodes, handle, cord, attachment P'«R.$75.00 

cord reels, mounted in lid . . 

Price. 6-inch High Frequency X-Ray Tube, l atest . PT!V ( j »| a ss protection. 

Price. 5x7-inch Imported B. P. C. Fluoroscopc with Ua<i S. 

Price. X-Ray Tube Clamp...i',” '. 

Cautery cords, handle and one cautery electrode . X-Ray tube for exatn- 

'HIS Coil delivers a 354-inch spark, sufficient to^cxci^^j |);(rts being 
) tning or radiographing extremities, but no . tr odcs 

able for X-Ray therapy in sktn lesions. w ith the vacuum 

It is especially valuable for high frequency ‘ rc j at |1 „ c nt of the v, braj°r 1 ^ 

lhe regulation being under perfect control by “^delicate glow to full mtens y 
will excite, any vacuum electrode perfectly fro work. .. . h , 

It also afford* good cautery results in nose ami iwc d oak or 

/hr No ^ r oil ts finely f.ni.hed ami put ."P’"grated with et.her alternating 
'*td« |x inches long and 7-Mi inches high and '* f i, e t. 
dire. . < iirrent by screwing the plug in any lamp • 
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McIntosh Table Cabinet 

STYLE E 

FITTED WITH NO. 9 PLATE 

An Exceptionally Complete Office Equipment 



Price, complete, as illustrated 

$100.00 


Manufactured bjr 

McIntosh Battery and Optical Company 

227*229 Washington St., Chicago, Ill. 
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The Hogan Silent X-Ray Transformer 


(Patents Pending) 


Cl. 

VS. 




Showing apparatus only, with protective door closed. 
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Price 


paragon X-ray plates 



m 


field of 

rriasie »* 
jaxtroent 
operate*. 

iconic or 

,/o«to li/< 


Vw in Incite* 

5x7 

Hx 10 
10x12 
11x14 
14x17 


CRAMER X-RAY PLATES 

Far i*""*" *14 11 r* , * topr * 

$1.40 
2.10 
3.00 

5.25 

7.25 

11.25 


Su. ol W 





I'll 1/ .. 

i alas* * creen —. .. 

P nr*. 5x7-inch Imported Fluoroacop* with Ua<... 

Price, Dark Room Lamp l .rur »'** 1,1 

Price, M Q. Developer (or X Ray ' *»»«»• ,ar “ 
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*UfO CONOKNSA Tl/ 

T tRMII 


Of. NS A T 10*4 I 


PCMOvr mn(s 
rOPTSwfTCM 
»S l»StQ. 


«utO C0N0*N%Af»O»« 

M.U,lAMMt T f * 
MNO« O »OOOMA 


Au TO CONDENSATION 
UNMINAL 


aqjutmi >4 r 


r Oor switch] 

8iNl>»no costs' 


1 XP] ANA r< >R V 




Bn 


3" 


UNI 


onnectiqn 
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_NjANI MKPIZEO I KCM NiT^^T^ T^ -^ APPARAT^ 

head croup -— 


Regie* 

Frontal Sinus 

Ears 

Ears 

Eve 


Finger 

Finger 

Finger 

Wrist 

Wrist 

Elbow 

Elbow 

Shoulder, AP 
Shoulder. Med. 


Chest, left 
Chest, right 
Spine 

Liver of Kidney 

Sacroiliac 

Penis 

Male Urethra 

Scrotum 

Prostate 

Female Urethra 

Cervix 

Cervix 


Method 
BifurcatedCorc 
Autocon. 
Autocon. 
Autocon. 
Coagulation 
Desiccation 
Vac. and 
Non Vac. 


Method 


I Double Plate 
| Double Plate 
Binaural 
Double Plate 


D<Hible Cull 
Thimble and Cuff 
Plate and Cuff 
Plate and Cuff 
Double Plate 
Double Plate 
Double Cuff 
Double Plate 
Double Plate 


Double Plate 
Double Plate 
Double Cuff 
Plate and Cuff 
Plate and Cuff 
Plate and Cuff 


Disp. Elec, 

y Auto. Couch 
y Auto. Couch 
Thin Auto. Couc 

Q 


Electrodes Freq. i Vo,t 

AA 15 g 

K A 5 B 

Binaural 6 A 

1 P_AA 5 ! B 

UPPER EXTREMITY GROUP 


1 

1 

6 

C 

•* 

Thimble I or N 

3 

C 

2'3 

C or K 

N 

5 

B 

EE 

N 

5 

D 

4 

P 

P 

4 

B 

1 

2-3 

G 

G 

4 

B 

N 

N 

3 

C 

4 

S 

J 

V 

4 

B 

3 

D 

3 

A 

4 


TORSO GROUP 


LOWER EXTRI MITY GROUP 


IB C J 

b 

K K 4 

c 

In m j 

B 

M EE J 

A 

M EE J 

B 

N- EE 3 

B 


MISCELLANEOl IS SETTINGS 


Act. Elec. 

EE, (2). FF (2) 

Lge. Hdle. 

Abdom. Plate and Handle 
Abdom. Plate and Handle 
Surgical Set 
Pulguration Set 


Freq. 


Tim; 


Double Plate 

Qand E,( 'or! 

3 

C 

4 

Double Plate 

QandE.CorT 

2 

B 

4 

Double Plate 

Q o 

3 

C 

4 

Double Plate 

Q D 

3 

C 

4 

Double Plate 

L BE 

3 

B 

4 

Double Plate 

R FF 

3 

C 

4 

Corbus and Plate 

Corbus EE 

3 

C 

4 

Scrotal 

Scrotal 

4 

C 

4 

Prostatic and Plate 

Pros. EE 

3 

C 

4 

Cork, Bolt, Plate 

Corb.&’FForF 

4 

A 

3 

Cotb., Belt. Plate 

Cork. C and C 

4 

A 

3*4 

Chapman, Belt 

Chapman F 

3 

c 

4 


As desired 


Volt | 

lnt. 

c 

4 


4 


4 

r> 

4 

G 

4 


4 


1 4 J 


Time 


Manual 

Page 



33 


M 


>4 


» 


.37 


s 

M A 

'V 


>4 

400<*X' 

*3 

N\> 1000 

41 

1000 up 

*1 




5 V*w* %-Umt 
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Manual of 
Standardized Operative 
Technic 
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I FEMALE URETHRA 

Corbin Thermophore and Plate or Belt Method if 



Illustrating (he thermophore as used in the treatment of diseases 


ophor 

of the female urethra The inactive electrode may be placed cither 
beneath the buttocks or over the supra-pubic region; or the patient 
may lie upon the autocondensation pad. (From Diathermy in the 
Treatment of CenitoUrinary Diseases. Corbus and O'Conor; Bruce 
Pub. Co.) 


Electrodes Used 


Corbus Thermophore (No. J6I40J with sheath for application 
in cervix uteri. 



Machine Settings 

Prrqurncy tettmg jt '*4** 


Voltaic setting at “A" 
Intensity settlin' at “V, 


If CERVIX 

ILCorluu Thermophore and Double Plate or B<|, Method]] 



Method of applying diathermy in gonorrheal cndocerviatis. 

By means of the diathermy current the heat is pa»*ed between the 
two electrodes, the active electrode being the smaller localizes the 
heat directly around it. The thermometer that passes into the cor* 
of the instrument registers approximately the degree of heat in the 
tissues immediately surrounding the electrode (From DntHr*m> m 
the Treatment of Centto-Urinary Diseases, by Corbus and O’Conor 
Bruce Pub. Co.) 

Electrodes Used 


Corbus Thermophore CHfi. J6I4( 



tl .S'lKst* 


Machi ne Setting* 
Frequency wtiiiiu jI "I" 


[30] 


IM] 
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DETECTO PARTS 



502 


508 




/£\ - j 


• f 

L 

513 



• 



521 


536 


o C 
506 







Js 


504 

left side 



< 


500 






503 

RIGHT SIDE 





526 


*v*1 


Please order parts by number. 
See other side for prices. 
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VICTOR X-RAY CORPORATION 


MAIN o»iC« »«o rACTOWV 
CHICAGO 

,Oi» JAOtAOH A0U1.1VAAP 
•»IAimN O' 


X-Rav Apparatus. Coouook Tubes ano 
PmybicalTmerapy Apparatus 


Chicago 

Hov imbor 3, 1»2l ; 


• UtA*CH i A*G*AT(.»ir» 
ICMlNIC-TAOv 


'ea»• Doctor ‘ario: 

The Victor Varlo-Froquency Diathermy Apparatus which you have been 

using is conceded to bo the finest ever produced. Because it offers so aany 
selections of frequency, voltage, and spark gap adjustments we have compiled 
in ready reference form all available information pertaining to the pro;or 
use of this equipment. This will serve to guide the operator in selecting 
the proper settings to obtain the most offoctivo output from the machine and 
the most satisfactory treatment from the standpoint of the patient. Tie hand 
you this information herewith as evidence of our dosire to be of service. 

As manufacturers wo have long recognized that our responsibility 
to our customers does not terminate with the salo, installation and demon¬ 
stration of equipment. VJo would like to call your attention also to tho 
Pact that wo maintain an oxtonsive reference library and aro in position to 
supply roferencos, abstracts, or roprints covering any condition in the 
treatment of which Diathermy has boon roported in current medical litera¬ 
ture. This service i3 available to you without obligation. 

-f you will indicate on the oncloood poet card tho particular sec- 

alty in which you are engaged and also in what special conditions the a;- 
lication of Diathermy interests you wo will send you the available lit¬ 
erature on the subject. It is of great interest to us to know how your 
achino is performing and if you will tell us in the srjace provided for 
remarks we will appreciate it. 

9 

Trusting that the Diathermy technique manual will prove of value 
and assuring you of our desire to bo of further servico, wo aro 


Vory truly yours, 

VICTOR X-RAY CORPORATION 



A a miMi St-ICTKU I 


Publications Division. 

I«»»AHII 
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<~A Means 

/ of Generating Heat 
/ Within the Tissues 

is the simplest definition of medical 
diathermy. In other words, it is the 
application of the particular form of 
high-frequency current that produces 
this effect. It does not come under 
the category of the hot water bottle, 
electric heating pads and other simi¬ 
lar devices which are basically surface 
applicators. 

Consider then a deep seated condition 
indicating the use of heat. With an 
apparatus of correct design you can 
readily introduce the desired heat 
within, from the point of percep- 
I tion up to the tolerance of the 
\ patient. 

\ A modern, correctly designed 
diathermy machine w'ill prove its 
value to you as it has to thou¬ 
sands of physicians in practic¬ 
ally every branch of medicine. 


Diathermy to knee 
double piste method 


Diathermy to shoulder—double plate method 



FRIQU 

DIATHERMY APPARATUS 
A iomp«*»ilc of «-v«*r> approved principle 
illua far npnlinl in llic tlniun of ilia- 
tht 


The Ideal - 
High-Frequency 
‘Diathermy Apparatus 


is that one with which the electrical 
constants may be selected to give the 
maximum current within the tolerance 
of the individual patient. Thus 
the variable resistance of the part 
under treatment and the indixtdual 
tolerance of the patient involve no 
compromising technique. To secure 
that combination of soltage and tre 
quency which gives the exact desired 
current or heat to a part, it is essential 
that both the voltage and frequency be 
selective. 

The Victor Vario-Frequeno Dia¬ 
thermy Apparatus is designed on 
this principle. Its \oltage and tre 
quency ranges eliminate the neces¬ 
sity of adhering to a quality of cur¬ 
rent which heretofore has been 
arbitrary because of electrical 
limitations in the machine pro 
ducing it. 
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A s manufa 
r\ paralu 

*■ .issumes certain ni l- ry u*er. 

in line with the same well known policy as it has 
applied to users of Victor X Ray apparatus for 
over a third of a century. 


It is not sufficient that our ales and pub 
efforts he directed to creating interest and effect 
mg ales for physical therapeutic apparatus, leav¬ 
ing the physician who buys it to work out the 
problem of applying this equipment, as best he 
can. from literature that abounds, as the diver 
gcnce of opinions and methods in operative tech 
nic often proves confusing to the physictftn with 
little or no experience with these therapeutic 
agents. From the standpoint of a long established 
Victor policy, the sale of any diagnostic or thera 
peutic device can not lv considered brought to a 
successful conclusion until the physician m*ti 
union is actually using it to the best advantage 
and with utmost satisfaction. Victor Service is a 
means to this end. It is anything but a mere sale* 
slogan it is actual, something tangible, and th*m 
sands of Victor users attest to its value as equal 
in lmpirtanee to the high quality of the apparatus 
itself. 


The Victor Educational Department i* one 
phase of Victor Service It* function »*. hr* the 
observation and Study of method* in 'pctatiw 
technic as used by specialists m then toqwt w 
fields; second, the interpretation ot the*.- finding* 
in such form that a more .>» lev* *i.,»du\h;ovl 
technic may lv followed Ml civ by the w*ci ** 
Victor equipment Diagnosis. progt>*w* o'd p«r 
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The Ideal u 
Higb-Vrequency 
Ota therm y A\p/ut rat us 

it dui one with which the eli* 


Means 

■ of Generating Heat 

' Within the Tissues 

it the simplest dcinition of medical 
diathermy. In tieher words. it it (he 
application of the (urtacaUr (otm of 
high-frequency C«rn« that prodwees 
thit e#ect. It doct not coenc under 
the category of the hot water hoctlr. 
electric healing padt and other *>«'- 
Ur dctieci which arc basically smrf*<t 




■it the patient 
stag technique 


onnJcr then a d«p sealed coadition 
indicating the ute of heat, 'ft'ith an 
apparatus of correct design you can 
readily introduce the desired heat 
within, from the point of percep¬ 
tion up to the tolerance «>f the 
patient. 

A modern, correctly detigned 
diathermy machine will prose its 
salue to vow at it hat to thou 
sandt of physicians in practic- 
l ally esery branch of medkinc 


The Victor Van 
ihrrtm Apparatus 


ms of adhering' 
rent which heri 
arbitrary hesaw 


t liolllt'io 
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ITANDAKDIZED TECHNIC CHART 


Mccho 


le Plate 


VlCTr^ ^O^RBQUEN CY DIATHERMY 

“strode, ( ,n! Time 

BB ""’Pp. , li 

K A 5 B I 

Binaural , 6 A 

-?_AAI 5 11 1 


APPARATL' 







Wrist 

FlKtw 

ShoolJcr. AP 

Shoulder. Med. L_ 

I )<>uble Cuff 

Thimble and Gulf 

Plate and Cuff 

Plate and Cuff 

Double Plate 

Double Plate 

Double Cuff 

Double Plate 

Double Plate 

j- '-AiKEM! * * wivy 

I hi ®W*l«N 3 

„ N r 

f> E N 5 

r p -t 

w G 4 

N N ? 

n •' 4 

D y 3 

B 

D 

B 

B 

B 

A 

4 

4 

1 

2-3 

4 

3 

4 

15 



TORSn iiroi IP 




Chest, left 

Chest, right 

Liver or Kidney 

Sacroiliac 

Male Urethra 

Scrotum 

enufe "urethra 

Cervix 

_ 

Double Plate 

Double Plate 

Double Plate 

Double Plate 

Double Plate 

Double Plate 

Corbus and Plate 

Scrotal 

Prostatic and Plate 

Corb., Belt, Plate 

Corb., Belt, Plate 
Chapman, Belt 

QandE.CorT 
QandE,CorT 
Q o 

Q D 

L EE 

R FF 

Corbus EE 
Scrotal 

Pros. EE 

Corh.fFFForF 
Cork, C and C 
Chapman F 

3 

3 

3 

3 

3 

3 

4 

3 

4 

4 

3 

B 

C 

B 

C 

C 

C 

c 

A 

A 

C 

4 

4 

4 

4 

4 

4 

4 

4 

3-4 

4 

X 


LOWER EXTRI MITY GROUP 



j*P 

Double Plate 

B C 

3 

B 

4 


ga 

Double Place 

K K 

4 

c 

4 

v 


Double Gulf 

N M 

3 

B 

4 


Ipkle 

Plate and Cuff 

M EE 

3 

A 

4 



Plate and Cuff 

M EE 

3 

B 

4 

% 


Plate and Cuff_ 1 

N EE 

3 

B 

4 



MISCELLANEOI s SETTINGS 


Mpod D.S|. 1 v 

Act. Elec. 

Ire,, 

Volt 

Int. 

Tim.- \t A I'^v 


F.E, (2). FF (2) i 


{' 

4 


I y Auto. CfHk-h 

Lge. Hdle. 

3 


4 


y Auto. Couch 

Akl.mi Plate arul HanJIe > 

> 




1 Thin A'lto C*ll|. 1 : 

AM.m>. Plate and Handle 

5 

D 

4 



Surgical Set 

3 

C 

4 

45 


Pulgumtion Set 

3 


4 

44 



—l _ 

- 

4 

_ 


l Ml 
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PRICE LIST 
DETECTO PARTS 


Part No. 


Name of Part 


Base 

Front Wall 
Back Wall 
Right Side Wall 
Left Side Wall 
Load Receiver 
Platform 

Toggle Bar Holder 

Case 

Lever 

Rack 

Spring Holder 
Bottom Cover 
Toggle Bar 
Long Toggle Bars 
Short Toggle Bar 
Special Screw 
Cork Carpet Mat 
Pointer 

Dial (See part No. 530) 
Cover 

Set of Sasljes 
Glass 

Adjusting Screw 
Spring 

Nut bearing with set screw 
Bolts for above 
Dial Back (See part 521) 
Rocker 


Price 


$4.00 

each 

2.50 

ii 

3.50 

ii 

3.00 

V 

3.00 

a g 

5.00 

a 

3.00 

a 

1.00 

a 

3.50 

u 

1.00 

a 

.50 

a 

.50 

a 

.30 

a 

A Q 

a 

.50 

a 

.40 

it 

.30 

a 

.85 

a 

.50 

a 

.50 

a 

2.00 

a 

2.50 per set 

.50 

each 

.25 

ii 

.80 

a 

.25 

a 

.20 

ii 

.60 

a 

.50 

a 
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X* Ray Apparatus.C oouoot Tubes and 
Physical Therapy Apparatus 


Chicago 


RC&lAftCH LAS0*>AT0AltS 
•CmCN*CTADV 
N.V. 


October 18, 1928. 


Dear Doctor Earle: 


Seven papers cn Fhysical Therapy were read et tr.o 
meeting of the A.i!.A. in Hinneapolis and all of them were well at¬ 
tended «urely this is indicative of the modern tread of the profession 
proper^recognition to this important bet hitherto undervalued 

tnerapeutic agency. 

TaKe lust one of the energies utilized in physical 
therapy - Surgical Diathermy. Too will find enthusiastic reports of its 
varied*uses in most of the accredited medical Journals. 

You manifested your interest in the subject of Physicai 

r^tTo^ its 

applications in Surgery. 

It is our pleasure to enclose a reprint of a 
or.e of ^ur colleagues h “ ^we'hope you 
M » ad » ' 0rl '- til tla. to r... It right now. 

I Through our ottonolv, totor.nc. Htror, .. or. 
tlon t. oupplj utslrocts anh roprint. 

rurnrtrito/rith;:;-.! 

: These cay be had for the asuing. 

Very truly yours, 

VICTOR X-RAY CORPORATION 
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Questions and Answers 
Pertaining to 
High Frequency Currents 


>re current 


i diimimitrrmg diathermy* 
table to u«e the through «nd 


!tUrm| diathermy treat 


determ i 


roost (jtf* may be determined by the 
rertain u*o. however, where tolerance 
>e entirely relied upon, care mutt be 
density u not so great a* to produce 
•ported clinical experience the current 
Sc* should not exceed 60 M A. per 


to heat through.*’ Diathermy u 
juency currents through tissue*, 
ic resistance of the tissues to the 
i* proportional to the electrical 


How long a time should a diathermy treatment be given* 
Answer The duration of a diathermy 
on the method used, type of pathology 
and part treated. The minimum a me 
so-called plate and plate method is usc< 
utes. The plate and cuff method is ' 
minutes, while the cuff and cuff meth 
forty minute». In some chronic spcci 
be advisable to prolong the treatment t' 


type of patient 
time when the 
illy twenty nun 
given for thirty 
iually given tor 


played by frequency 
:hincs ranee from a f 


is 'omewhat un- 
rcquency of five 


when used to heat tissues within their 
termed "medical diathermy." 


1* it necessary to advance the intensity slou-ly during a treat 
mrnt? 

Answer The intensity should always he advanced gradual'.\ 
thus allowing for skin resistance to be overcame A* a »ate 
rule advance in fir»t minute to about one-third of maximum 
intensity to he administered, after two minutes advance an-nhe* 
third of total maximum, and after another two nunutes. »d 
vancc to maximum intensity desired 


Diathermy when used to heat tissues beyond their 
;a! limits, producing actual tissue destruction either 
»tion or coagulation, is termed "surgical diathermy.” 

the advantages of metal electrode foil for diathermy 


tetrode foil is inexpensive, can he reused, 
le. makes fair contact, is easy to apply, is 
a;c or shape, and may be applied dry. 

h and through method? 

to be treated is sandwiched between two 
heating effect is desired nearer one surface 
i the electrode on that surface must he the 
thereby obtaining a greater current density. 

than the through and through method rut' 


It it necessary to retard the intensity xfotcJy at termnxafwm of 
a diathermy treatment? 

Answer At the end of a diathermy treatment ;t n nir to 
turn line switch off without decreasing intensity gradual*, 
but it i» n«»t good practice, inasmuch at the ««Kveedtng patvesM 
may receive undue discomfort due to the gap.* Ke»ng r f em d 
when line switch is tinned on. 


What it the function of the intensity regulator <m htffc 
quency machine*? 

Answer The intensity re 

from the line circuit to the | : ib< High I r tfWiO 

machine This regulator usually hat four t«ryts 


ate and cuff method, c. g., the hand 
I a cuff is placed around the fore* 
f method, e. g., one cuff above the 
d another below, about middle of 
water method, c. g., an extremity i» 
id a cuff applied to the leg or aim 
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wnhing ->rc nufridc lh«- rc.ilm of ihis Department 

Therefore .he object of ,h» I o/ Opera ,, vc 

Technic „ to familiarize the user of Victor ap . 
paratu, with the mechanical procedure., involved 
such as the types of electrodes used for vannurl 
treatments, and their positions on the body f or 
treatment of a given condition, the methods s us 
Bested being based on observations of operative 
procedures used by accepted authorities in phy¬ 
sical therapeutics, in their respective specialties. 

It may also be of interest to add that the Victor 
X Ray Corporation at its headquarters in Chi 
cap,. II, view of its large number of factory and 
office employees, maintains a medical clinic for 
.hew employees similar to those found in many 
other large industries in the United States Ob 
vious'y Victor physical therapy equipment is 
available to the Medical staff of this clinic, and 
the technics described in this Manual have also 
proved practical in the work of the clinic It 
follows that our Educational Department may 
work out to advantage the s mplest operative 
technic, thru observing the various methods ac¬ 
tually applied in this clinic. 

\Vtth a large field organization of selected men 
located in our Direct Branches in the principal 
cities, all with the technical training given by our 
Engineering Service and Educational Departments 
at Chicago headquarters and from which they arc 
constantly obtaining information, there is ample 
,ce that the physician using Victor physical 
tic apparatus will receive intelligent co- 
» and that he will be kept abreast of the 
tents and latest approved methods in 
■ technic. 

1 Victor Service aims to fulfill its assumed 
• to every physician who places his con* 
i Victor equipment and the organisation 
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P R E F A'iCifcj 


• • • • • • • 


Kind Reader 


• • • • •• • •■ 

• • *•••••• 

• • • • • •• • 

*• • • • • • 


T *,*••••••• ••• 

hi moft of modern Author* are obliged to apol. 
Ogize for attempting the improvement of fubjcds fo frequent- * 
1 y, and very often (b fuccefsfuljy treated ot by their prede* 
cefTors: but aa the principal part of the fubfequent pagea are 
occupied on fubje&s entirely new, I have no apology of that 
description to make. I have only to defirc my reader to 
look rather at the matter, than at the manner of my treating 
the various fubjcAs which 1 have taken under consideration, 
ethereal fire, or ele&ricity, is a fubjeft both novel and oc¬ 
cult. Author* who have written on the fubje&, if we may 
fuppofe they ever entered on the margin thereof, have re- 

mimed at an infinite diftance from the knowledge of it* 
uiiivnimr ckui Auj tu >a ■ *nunnr mean ot nealtn j ana 

have recommended it to mankind : But the leading princi- 
ple>, even to the acquirement of its medical powera, have for¬ 
ever palled their observation. 

In the following work I have endeavoured to make found¬ 
ings, to go to the bottom of this intricate fiibjeft, to unlock 
the cabinet, and prefent my readers with fome of the phe¬ 
nomena of nature. My firft defign, however, was to invefligate 
medical elc&ricity only} b'H this latent, myilerious and pow 
• erful agent, pervades all cieation, is capable of afluming fucli 
a variety of appearances, and of producing fuch a variety of 
efTe&s, both in the animate and inanimate creation, I could 
not pafs the importance of it* agency in creation, in filence. 

I have fiift. treated of its natural agency in fupponing animal 
and vegetable life—have deferibed fome of its different dates, 
and how the health of animals is affr&cd thereby. I have then 
further confidered its vaiious properties and cfFoAs, its various 
modifications and dates, and have applied them to the celtdial 
bodied and ihown in the cleared manner, that the whole phe? 
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nomcna of gravitation and motion arc founded in this ethereal 
fire —have applied it in particular to the rotations and motions 
in our own globe, aod have dem'onftrated, that her diurnal 
r&fttip*au|fon.1i3;t aiift, 3ier annual rotation round the fun, 
herje&liptic •jnpjipn'iri her orbit, the inequality of her di- 
. yrpaj rotation, and the acceleration of her motion when the 
*. fuh.'fe vnC Ao foOthertj hnniTphere, are altogether performed 
by'Ae* powerful'ag«oc^ of.‘ele&ricity, or ethereal fire. I 
have fhown that the polar effufions preferve the torid zone 
from deftru&ion by tornadoes. And finally, that all motion 
in earth, air aod water, is to be aferibed to the exifting agen¬ 
cy of ethereal fire. I have fhown the probability, if not the 
certainty, that the fun of our fyftem is an infinite, or an in¬ 
calculable condenfation of ethereal fire, and being unexpand¬ 
ed, the degrees of his cold are in proportion to the degrees of 
his dentation ; that his inacceftible luff re is the coofequence 
of iufinhe dentation of cle&ric fire ; that all animals and vege- * 
tables participate of a degree of the fame element; and that 
—— of tjic or t he a&ion of his light, induces dif- 
pcrvadesTIlS^— mv ' i^ - mmS t.fl 
ftates, all his fyllera is put Into their ftveral rotations and 
motions; that the aftion of his light reduce* that elaftieity, 
or unyielding inflexible property of ethereal fire, or elcAiicity, 
in certain degtees of its denfity, whereby not only the fyftem 
is put in motion, but the vegetable life is promoted; and that 
an exceflive redu&ion of the elaftieity of elementary fire, is 
unfavourable to the health of animal life, as the lungs are 
lefs expanded, and the circulations impeded. I have then de- 
monft rated the analogy exifting between the natural and fpir- 
itual world ; that the natural world is framed after the pat¬ 
tern of the fpiritua!; that as the natural fun governs his whole 
inanimate fyftem by the glory of his prefence, he is a (In¬ 
king emblem of the fan of the fpii itual world ; and, that as 
all animals and vegetables participate of the fame element 
of the natural fun, his prefence is the prolific power of all 
animals and vegetables, their life and animation ; fo alfo is 
the fpiutualfun the quickening, fuitainiog, animating princi¬ 
ple of life to all moral intelligences who participate (jie na¬ 
ture of the fpiritual fun. But as all moral intelligences neither 
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have, oor defire to have, nor will believe there is to be had, 
the foul-animating prefence of a fpiiitual fun, the analogy be¬ 
tween the natural and Spiritual world it broken, aod l open 
the volume of nature, if he will believe uoth;ng elfc, ‘to preach 
to him the doCtrine of his depravity. 

Having by this time taken an extenfive, but coucife view 
of the wonderful agency that Heaven hath afligned to the 
(ingle element of fire, 1 have fuggeiled the propriety of impro¬ 
ving it artfully, as an excellent aniidote«of difeafesar.d preserv¬ 
ative of health. I have fuggeiled, that, confideriog the Au¬ 
thor of nature has endowed this element with fuch a variety 
of exquifite powers in the (late of nature, it ia at lead prudent 
to attempt fome artificial improvement of it, and not to be 
tampering altogether with the mere fragments of nature. 

But, for myfclf, a probability is fuyerceded by a&ual ex. 
periments continued aimed twenty years ; it ia for the fake 
of thofe who have had little or no experience in medical elec¬ 
tricity, that I have fuggeded probabilities. A certain con- 
vi&ion of its inedimable worth, hath irapofed it* duty on my 
confidence to publifh my improvements and difeeveries to 
mankind. 

This is the part of the fubjed that affords me plccfure, 
aod that in which mankind ate deeply ioterefted. The oth¬ 
er parts afford fpeculatnn to philofophers and adronomers ; 
but this is that in which the lives, healths and intereds of ail 
ranks, ages and deferiptions of people are concerned. 

It is to be regretted, that elc&ricity hath ever been ufeil 
as a medicine, until its nature and effects were better undeu- 
ftood. Its ufir hath been greatly perverted, and the fird ex¬ 
pectations of many greatly frudrated and difappointed. Want 
of a due degree of knowledge to adrrinider it, hath general¬ 
ly rendered abortive every intention of cure by the applica¬ 
tion. From which hath arifeo the caufc of clcClricily hav¬ 
ing remained in fuch low repute in the minds of many peo¬ 
ple. Phyficians alfo take an undue advantage of this cir- 
cumdancc,.and fetm determined that it is either not of any ufc, 
or if it is, that mankind (hall never know it. They will not 
give themfclvcs the trouble of inquiring into the fubjeft ; but 
they are very lavlfh of digma9 and calumnies on thofe who 
will do it. Some of them will heat attentively^ arguments 
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on the fubjed of medical eledricity, which they neither can 
nor will attempt to refute iu prefence of one who undei(lands 
the dodrine, but will Ijfc no opportunity of prejudicing the 
minds of their neighbours againil it, efpecially as far as their 
pradice extends. I'hey make me think of th >fe who made 
fhrinca to the goddefs Diana of Ephefus, and got their living 
thereby: they cry out, great is the materia medic a ! This 
cledrician ia like to do us much damage ! Who knows not 
that all the world (excepting a few infignific3nt quacks) have 
bowed down to the great materia medical Yes, bowed, many 
millions, quite into the dull. No matter for that, the (hrine- 
makers got a good living by it. 

But l have, kiod reader, Hood aWif to all their infolence, 
have gone abreeft to all their oppofition, and have completed 
a fubjecl, which for its iotricacy and importrnce outvies all 
undertakings of the kind ever extant. I have unclouded the 
glory of this ineftimablc medicine, have extricated it from all 
the abufes it hath fuffered from thofe who have neither known 
its nature nor its effeds ; I have prefented it to univerlal 
obfervation, full 01 bed with all its medical powers. I have 
loug Once defpaiied of the aid of phyficians to promulgate 
medical eledricity, yea, been convinced that many of them 
were, to a degree of malice, oppofed to it. The conftqucnce 
hath been, that 1 have treated the futjed in a very plain, 
familiar manner ; that any man of common ingenuity may 
perfectly underftand the bufinefs—may have a clear know¬ 
ledge of the effed of the eledtic (hceks—of the infolatioo 
or fi ling the body with fir^—in what manner the (hocks 
mud be diie&ed, and repeated, in every particular difeafe— 
what care mud be taken of the patient ; and what corrobo¬ 
rating means in many cafes mud be applied with eledricity. 
I have demoodrated that the cledric (hocks produce that 
very fingular effed which is neceffiry to remove fever aod 
inflammation ; that if it is ufed in the fird (bgcs of a fever, 
there enn be no failure of cure ; it mud prove an infallible 
remedy. I have, in the courfe of the work, confidered the 
falutary effeds of the elcdiic (hocks, in a great number of 
difeafts—have’(hown that the fluids condud the eled'ic fire, 
and in what manner the fluids and folids are sffeded by the 
ihock j—that in a prudeat ufc of it, every effed produced, ia 
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fluids or folids, is falutary, and tends to prevent or to remove 
difeafes. I have clearly deraonftrated, that a proper life of 
cle&ric fire is capable of preventing all general difeafes in the 
human body; and that no known general dife;.fe ran originate 
in the human body without a miracle. Thefe aflcitiiins will, 
undoubtedly, appear too good to be true, with tliofe who 
have obferved many impofi linns offered to the public in this 
line ; but let my reader rtfk-61 for a moment, that the medi¬ 
cine l am recommending is infinitely greater than any tiling 
elfe in the natural world ; that it is the very foul o'* the tini- 
verfe ; that it is the accelerating, animating and all-fntlaining 
principle both of the animate and inanimate creation ; that 
the Author of nature bath endowed it with many exquifite 
•powers, and that, in the atlificial improvement of tbnn, it 
tranfeends all mineral and vegetable productions of medical 
fpecifics, as the foul of the vegetable kingdom tranfeends the 
mere fragments thereof. Moreover, fo far as experience 
bath gone, no perfon under the ufe of eleCtricity hath ever 
been arrefted by any fever, plenrify, ptripoeumony or inflam¬ 
mation of tbe lungs, rheumatifm or any kind of inflammatory 
difeafe—for it is abfolutcly anti-febrile to all intents and 
purpofes, and generally anti-fpafmodic : it expands every 
vcflel, more or lefs, according to the firength of the fh.?ck ; 
it imparts elaflic fprings to the veflek, and accelerates the 
circulation, and ferments the fluids univerfally ; it promotes 
every defeription of the fecretior.s ; it purifies the blood and 
cleanfes the fyftcrn of humours ; confequcntly no perfon who 
ufes the eleClric (hocks freq ;.r.tly, and with that degree of 
prudence which I have taught in the body of the work, ever 
has, or ever can be troubled with ‘dropfie9, ulcere, cancers, 
quinfeys, king’s evil, St. Anthony’v fire, biles, tumefactions, 
polypus, or extravafitrtion of the circulations. Had I known 
the effeds of an ele&ric fhock on tbe fulids and fluids, it 
would have been eafy, without an experiment, to deter¬ 
mine that it was a remedy of every difeafe 1 have mention- 
ed, or that it was eafy forever to prevent them. Some will 
reply, according to this plan, mao will live forever. 1 mean 
no fuch thing ; but I mean thus much, that there is no 
doubt but tl *. the greater part of mankind will fpin out their 
years to great length, and cfccpc much pain, fickuc*. and 
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diftrefs—will cfcape thofc rheumatics, ulcer 9 , &c. which 
dedroy the nerve* and joints, and leave them decrepid for 
life ; this may certainly be added to the catalogue of blcf- 
fings, with all the aforementioned. If this is not true, how 
came it to pafs that the celebrated John Wefley, who, when 
about middle aged, was in a pulmonary confumptiou of the 
lung 3 , from taking too targe quantities of the bark in fub- 
ftance, as he fays; notwithftanding all this and the manner of 
his life, which was fedentary, he furvived to 98 years. His 
brother Charles, 1 believe, is yet living, and mull be more 
than too years of age. 1 htfe men made frequent ufe of 
tle&ricity, and recommend it in the mod pathetic forms. 
As for myfclf, I have tried it very freely, efpecially in the 
warm fcafons, for neatly twenty years, and I have had no 
kind of difeafe during this time, not even pained for a mi¬ 
nute, excepting by fome trilling wound, and once for a few 
hours, by neglecting the life of phyfic ; my conltitution is 
much haler, and I am in much better health than when I 
began the ufe of it ; for my health was greatly impaired by 
a bilious habit and frequent attacks of the fever, continual 
jaundice, and pain in my left fide, all which are totally 
eradicated and left me in perfect health ; and this has been 
effected by the cleftric (hocks only, after having fpent much 
pn feveral phyficians, and in the ufe of other medicine, to 
little purpofe. 

It mud be granted, however, that there are feveral difeafes 
which, when they are feated, and of long continuance, can¬ 
not be eradicated by elc£tricity ; but there is fcarccly one 
can be named which it will not prevent, if properly ufed for 
the purpofe. Hence I hare fuggeded a method to eftablifh 
a conviction of this important truth in the minds of people 
generally, as fad as time and observation will admit of it; 
which may be done thus :—Let every head of a family, in¬ 
tending to give it a fair experiment for feveral years, (for it 
mud take fome time to eftablifh fo weighty a matter) keep 
an exill account of the difeafes that occuwin the family, if 
any there be, and of what deferiplion—notice any prevailing 
difeafe that nv.y be about them, in their neighbourhood, city 
or viltage—notice its mortal fway over thofc u .o ufe not tin's 
pn. . .tativc mcau—obferve ipiou;cly ou whom fevers, drop- 
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fie# and difeifc# in general prevail j compare their ficqueot 
attack# by diieafe#, their great expencc# for medical attend- 
ance, lof# of time on bedB of languid) meat, to fay nothing 
of the excruciating pains, which might make death a wel¬ 
come mcdenger to them ; after obCerving thefe thing# a few 
year#, make a fair flaiement of fad#, and publidt your obCer- 
vatioos to the world. It ia worth a little time and trouble 
to convince people of a truth of fo much importance to 
themfdve#—-the benevolent mind cannot htfitatc for a mo¬ 


ment, at doing this laudable fervice for hie fellow-creatures— 
remember, the mercury of man i# fo fitted, that he is bleflicd 
in bleffing, or curfed in curfing. We fupport ourfelvea 
bell, when we moft aid, or are mod fubfervient to the hap- 
pincfa of mankind. 


Man, like the geoeroui vine, fupported, live* ; 

The ftrenjlh he fcaiai, it from lb* embrace he give*. 

Fora'a Essay on Man, 


A# it would he of no importance to any man, to he in- 
£ n Ti v j hf which 

condru&ion of the de&rical machinery, which any nr.au 
may build for himfelf, at two or three dollar# cod and a little 
labour. This condru&ion, which I have invented, will an- 
fwcr a much better medical purpofe than thofc imported from 
Europe, although they cod ftveral guineas. 1 have deferr¬ 
ed the cheaped, that any man may be able to furnifh himfelf 
with them. They may be rendered ornamental, by thofe 
who will be at the cod thereof. 

I have defcribtd the ufe of lightning-rod#, and the man¬ 
ner of eie&ing them upou buildings, the mod effc&ually to 
gnard them fcom damage j and pointed out the rood fecure 
part of a room, to remain in in .time of lightning. Have 
cautioned people againft taking flicker uuder trees in a thun- 
dcr-ftiower, by which means, as well as by taking improper 
parts of a room to fir in, many lives are loll, which might 
other wife have been preferved. Finally, I have been careful 
to communicate every thing in my power, on the fubjeft of 
eledticity, that might be ufeful to mankind. I have had a 
few motive# to induce me to treat of clcdricity allronomi* 
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calif, or as being that element in which is founded all tho 
motions and rotations in the heavenly bodies ; and thefc havo 
been, partly to fpare philofophers and academicians any fur-, 
thcr ftuitlefs attempts to accouot for them on principles 
altogether unconneaed with truth : partly to lead us to ad¬ 
mire that wonderful harmony, order and dcfign which are fo 
apparent in creation, and greatly enlarged to our view by the 
difcovery; and refute many objections of Atheids to the 
exigence of Infinite Intelligence and Providence ; and partly 
to fuggeft to* my reader the reafonablenefs of endeavouring 
to improve this wonderful agent in nature, for medical 
purpofes. 

To be brief, I have, in all refpe&s, endeavoured to render 
this work a rich compcnfation to the purchafer, a lading 
burning to mankind. As a tedimony of my good will to my 
fellow-creatures, let me urge them to an immediate ufe of 
the means of health herein recommended—-that they turn a 

«• C8r jvr lhc { g norant or defigning, who will ufe their 
policy to difiuade them from any attention to it. Phyficians, 

nncPifiSi n fe. n J^ wi [* compare eledricity with their fpecifics, 
fo nigh to an univerfal medicioe, have got a habit of 
ridiculing the fubjeCt of medical ele&riciiy, of which they 
are totally ignorant, merely on account that it claims a nota¬ 
ble preference to any other medicine ; and, as it is poffible 
that fome of them are not honed, their oppofition may pro¬ 
ceed from a motive judly execrable. Be then on your guard, 
reader ; let them not laugh you out of your money : your 
money, did I fay ? it is a trifle ; let them not laugh you out 
of youi lives and healths. In the fincerity of my foul, and 
for the welfare of mankind, conceded with my own fuftc- 
nance, I have performed thefe labours. Long practice, much 
ohfervation and attention to the fubjeA of medical electricity, 
hath confirmed to me the certainty of what I have advanced, 
on the power that it hath over dileafes ; and I can, without 
being chargeable with intentional icjuilice, add, the Judge of 
fecrets knoweth that I lie not. 

Wc will now introduce an entreaty exprefled by that truly 
great fcbolar, chridian and philanthropid, the Rev. Dr. John 
.V/cflcy, befpre named. . Vide Beiuliei of Wefley, p. 151 j 
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where, writing on medical eleCtricity, he expreflei himfclf 
thus: “ It were greatly to be wilhed that the gentlemen of 
the faculty would ftriCtly examine the nature, properties and 
cfieCts of this fovereign remedy, for fuch it uoqueftionably 
is, particularly in nervous cafes, even in thofe cafes which the 
materia medica will in no wife reach. But it is not to be ex¬ 
pected ; they mult not difoblige their good friends, the apoth¬ 
ecaries. Neither can it coo fit with their own inter eft to make 
(although not every man) fo many men their own phy- 
ncians, which would be the unavoidable confluence, if a regu¬ 
lar fyftem of practical rules was formed from a procefs of 
experiments, whereby a fei fible man might judge in wbat 
cafes it would cure, &c. flee.” 

My reader hath now in his hands a complete invtfligatioa 
of the nature, properties and cfleCtsof this fovereign remedy, 
together with a confummate fyftcm of practical rufes, formed 
from an expenfive, arduous procefs of experiments, fo much 
wi/hed for by this good and great man, who tc(lilies in ano¬ 
ther place, that it far eicele all the medicine he ever knew. 
I mult now leave you to ponder on thefe things, while I 
exprefs my wilhes, that none would be like the fool, who, 
M having a price put into bis hand, hath no heart to improve 
it” 


The AUTHOR. 
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i ELECTRICITY. 


CHAPTER I. 

lleftricity the principal agent of animal life—of ibi 
vegetable life and growth—its aftion a direft 
Jlimulus—deficiency of its denfity or elaflicity 
Jubverfive of animal health , and induces difeafes 
of debility—-intenfe and long continued heat re¬ 
duces its denfity or elaflicity, — Ele6lricity or ethe¬ 
real fire further confidered , philofophically and 
afironomically—all the phenomena of gravita¬ 
tion and motion founded in elementary fire—its 
qualities and agency bears analogy to the fpiritual 
world . 

T HE eleftrical effluvia is far . more fubtile 
than air, is diffufed through all {pace, fur- 
rounds the earth, and pervades every part of 
it; and fuch is the extreme finenefs, velocity 
and expanfivenefs of this active principle, that 
all other matter feems to be only the body, and 
this the foul of the univerfe. This clement 
exifts in all places and in all bodies; and its 
aftion is fuflicient not only to be (under the 
Firft Caufe) the fecondary caufe of motion, but 
to produce and fupport life throughout all na- 
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turc, as well in animals as vegetables, 
as the heat of every animal is the engine which 
circulates the blood through the whole body; 
fo the fun, as the heat of the world, circulates 
or rarifies, condenfes, vibrates, ftimulates, and 
by continually changing the ftate and denfity 
of this elementary fire, not only gives motion 
and gravitation to furrounding worlds, but 
doth, on principles occult, impart life, vigour 
and growth to all animals and vegetables. 
It is a fpecies of itfelf, and totally diftinCl from 
all other bodies. 

This elementary fire not only exifts in ani¬ 
mal bodies on an equilibrium with thofe fub- 
ftances with which they are conftantly connect¬ 
ed, but the common air, efpecially tohen cool, 
imbibes a large proportion of this elaftic fire. 
The lungs infpire this air, the fire mingled with 
it is difperfed through the pulmonary veffels 
into the blopd; the whole mafs of fluids are, 
in a degree, fermented and enlivened, and the 
veffels being at the fame time more filled and 
diftended, their tone is quickened, and the 
circulation accelerated; all the animal functions 
are, in part, put in, and preferved in motion, 
and the whole fyftem is invigorated by this An¬ 
gle agent. 

If it is granted, that totally non-condudors 
become fuch by their imbibing, in fome fixed 
form, a large quantity of this elementary fire, 
which it is fuppofed fo far conftitutcs thefe bod¬ 
ies, that they arc incapable of conveying an 
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ele&ric fhock, then it will follow that cold air, 
which any one may eafily know is a non-con¬ 
ductor, imbibes, as was before fuggefled, an 
immenfc quantity of this ele&rical fluid. The 
confequence then is, that the lungs ferve as an 
ele&rical machine to all animals, keeping up 
a conftant infolation, by which the fyftcm is in¬ 
vigorated, as was before defcribed ; this info¬ 
lation is fubjeft to continual wafte, partly by 
perfpiration, partly by internal heat which fub- 
dues its elafticity, and partly by thofc lefs elec¬ 
trified bodies with which they are neccflarily 
conne&ed. 

Thefe operations may be called natural info¬ 
lation ; but as I am hereafter to deferibe the 
efFeft of the artificial infolation, the peculiar 
effe&s of the natural will be rendered more 
obvious and certain. 

• 0 

EleElric fire promotes the vegetable life , &c. 

That this effluvia promotes the vegetable 
life and growth will not be queftioned by thofe 
'vho are made to believe that it produceth that 
effedl on the animal. The moft that hath been 
faid of its effe&g on the animal, will apply to 
the vegetable, except the action of the lungs, 
and by their a<5Hon, a higher life obtains a high¬ 
er and a greater fupply, as is neceflary for its 
fupport. But a fingle experiment will put it 
beyond all doubt, that what I have ventured 
to call a natural infolation, doth exift, and pro¬ 
duceth the defcribed effects, and this will ap- 
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pear by adding a little of the artificial there¬ 
to, which may be done thus: Prepare, at the 
proper feafon, a box of earth fufliciently moilt, 
place it on an infolating (tool or (land, fow in 
it lettuce feed; at the fame time fow the 
fame kind of feed in a garden bed ; this being 
done, immediately electrify the box of earth 
on the ftool, and keep it continually infolated, 
and it will bring the lettuce to perfection in 
one half the time of the former. This circum- 
Ttance alone is fuflicient, in my opinion, to put 
the matter beyond all doubt, that this element¬ 
ary fire is the principal agent in promoting the 
growth and life of vegetables. 

And it will be (hc\pn, in its proper place, 
that the artificial infolation of the human body 
is as confpicuous an evidence of the fame ele¬ 
ment being the main caufe of life, motion and 
vigour in the animal creation. 

• The aftion a dir eft Jlimulus. 

That this elementary fire, electricity, or by 
whatever name it is diftiriguilhed, is a Itimu- 
lus, is obvious from all that hath been obferv- 
ed of its effects on animal and vegetable life. 
The fluids of animals and vegetables contain 
more, in proportion to their bulk, of this ele¬ 
mentary fire, than the folids of either; and it 
is the peculiar propenfity of this effluvia, to put 
in agitation any bodies capable of moving or 
of being afted upon by this agent. Thus the 
heart of every animal gives the firlt motion to 
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the blood, this perpetuated by the dilation and 
contraction of the arteries; at the fame time 
each particle of the fluids has attached to it a 
globular atmofphere: this atmofpherc buoys up, 
enlivens and facilitates the flow of blood thro’ 
every part of the fyftem ; and being contained 
chiefly in the fluids, doth, in fome degree, fill 
and diftend the veflels, and thus excite their 
action. It is my opinion that could this cle¬ 
ment be extra&ed from an animal or vegetable, 
there would be an inftantaneous decay, which 
would foon terminate in the death of either. 

In fupporting the diminifhed life of the ve¬ 
getable, a diminifhed action is allotted to this 
effluvia ; its globular atmofpheres always tend 
to propel, buoy up and diffufe to every the 
moft extreme part of every flower and branch 
of the fpreading tree: And it is on this prin¬ 
ciple only we can account for the juices amend¬ 
ing and diffufing themfelves throughout the 
vegetable growth. 

Deficiency \ of ethe re difire fubverfive of health . 

Life and health being fo much fufpended 
on a full fupply of this quickening principle, it 
follows that any deficiency thereof mull tend 

t I mull own, that I am ftaggcrtd in determining whether 
• this deficiency, ai 1 cail it, doth con fill in the redu&ion of 
the claflicity of ethereal fire only, or whether, by fome mean* 
not yet undeiflood, elementary fire ia absolutely difiipated 
and diminifhed in quantity—its claflicity mutt be reduced to 

promote the vegetable growth, for the vegetable life fub&Jta, 

• • 
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dire&ly to diminifh life and health either in 
the animal or vegetable creation : as it refpecbs 
the animal life, the deficiency is in the air, the 
lungs are not fufficiently vitrated ; as it ref- 
pe&s the vegetable, the foil is deficient in 
containing it. 

% 

Deficiency of ethereal fire caufes difeafes of debility. 

A continued deficiency of exifting powers, 
tend to induce difeafes of debility, and inaf- 
*much as they arifefrom deficiency of ftimulus, 
are denominated dirett, or difeafes of direct 
debility ; as this refpe&s the animal life, the 
remedy is the artificial infolation, opium, bran¬ 
dy, and the more durable ftimulus of diet, &c. 
As it refpects the vegetable life, the remedy is 
•water, and fuch manure as contains a great¬ 
er quantity of this elementary fire. It was 
contended before that there is a vaft difpro- 
portion in the quantity contained in folids, 

in the winter fcafon. When this element becomes very denfe 
and claftic, their fluids cannot* flow in confequence of thi* 
refinance to motion. I am mod apt to think, that the rr« 
duftion of tlnfticity is a diminution of the exifting quantity 
of ctheteal fire—but peilwpa fome future experiment may 
convince me of a miftakc. This element aflumes fuch a 
variety of appearances, and produces effects as various and 
as unaccountable as the phenomena of ita appearances, that 
perhaps it will be the bufinefs of ages fully to comprehend 
them alL But one thing I am certain of, and that is, aa 
this cLfticity in air fubfidts, animal life Ur.guifhea ; and that 
ibv art.ficial u.fvlwticK ditcdly invigorates the lytlcm. 
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(metalic fubftances excepted) compared with 
that which is contained in fluids ; hence there 
is not only a deficiency of this element in the 
circumambient air, by reafon of heat; but 
through the inability of the foil to contain 
this clement, there is alfo a deficiency—dry 
loam, fand, &c. contain but a fcanty portion 
of this elementary fire. 

There is reafon to believe that the plafter of 
Paris is highly impregnated with this fire, for 
it is a non-condu&or, as alfo lime ; but this is 
faid to be imparted by culinary fire, in burn¬ 
ing the Aone ; after the fame manner it is 
imparted into the allies of wood, which ren¬ 
ders them fo valuable a manure. Some fuppofe 
it is imparted into iron, to render it fleel; and 
is contained in great quantities in a fluid form, 
as in fpirits by diftillation. 

Intenfe beat caufes a deficiency of this quickening 

effluvia . 

Notwithstanding what hath been faid 
above of imparting elementary fire by the cu¬ 
linary, which is but a different modification of 

* the fame element; yet the inftant thefe bodies, 
or others fimilar, undergo this heat, they ap- 

• pear to be divefted of that which is peculiar to 
them in their cool date; glafs, in particular, 
when heat to a certain degree, will receive and 
convey the ele&ric fhock as freely as brafs or 
decl ; but as foon as it is cool again, will make 
the fame rcfiflance as before: this refiftance i* 
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fuppofed to be made by the vaft quantity im¬ 
parted into the fubftance of the glafs in the 
furnace ; but however that may be, it is cer¬ 
tain that whenever it is again rarified by heat, 
the refiftance is loft, the imparted element fub- 
fides, and the properties of the glafs appear to 
be eflentially changed. However, as to the 
truth of this element’s being imparted in any 
form, I am not anxious to maintain it; it is not 
much to my purpofe, it is rather the opinion 
of others: but it is to my prefent purpofe to 
Ihew, that the rarification of heat, caufes a de¬ 
ficiency of this elettric effluvia, which is fo 
neceflary to life and health. It being fo far 
evident, that fome bodies contain fo much of 
this ethereal element, as their natural quanti¬ 
ty, in a cool ftate, that they refill the approach 
of an additional quantity, made by art, as 
glafs, bfees-wax, tallow and fome other bodies ; 
yet when thefe bodies are rarified by heat, they 
become diveftcd of this natural quantity, or at 
leaft of its elafticity, and will as freely receive 
an additional quantity as iron or water, which 
quantity is fupplied to them by the artificial 
machinery. If we apply thefe reafonings to 
the element of air, which in a cold {bite is as 
much a non-condu&or as glafs, bees-wax, &c. 
and undoubtedly from the fame caufe, viz. its 
own excefflve natural quantity ; it will follow, 
that heat, in proportion to its degree, divefts 
common air of this ethereal element, or of its 
elafticity $ the confequcnce is, that in proper- 
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tion as the air is diverted of this eflential pro¬ 
perty, the animal life muft fuffer in refpiration ; 
the lungs receive and fupply lefs of this ani¬ 
mating and quickening power, and the animal 
fun&ions grow more and more languid, and 
impaired *, and if continued long, muft termi¬ 
nate in difeafes of debility. It would be fu- 
perfluous for me to obferve, that difeafes of 
debility are peculiarly frequent in hot countries 
and climates ; I mean rather to trace the caufe 
to its fource ; and if it fhould appear to be a 
deficient fupply of this ethereal fire, I (hall lay 
a foundation for what I fhall hereafter recom¬ 
mend in difeafes of debility as an excellent rem¬ 
edy, viz. the artificial infolation, with fome 
light fhocks to accompany the infolation. 

Glafs, by being rarified by heat to a certain 
degree, lofes its tranfparcncy and clafiicity ; 
the fame feems to hold true of common air ; 
when the air is thus rarified by heat, with 
what difficulty do the lungs expand! Fowls 
that are ufed to foaring aloft, and drawing in 
full draughts of this pure ethereal fire, attached 
in great quantities to common air, will inftant- 
ly expire if brought into a light rarilied ftate 
of air by a fire fide. 

It would feem, that the elafticity aferibed to 
common air, fliould rather be aferibed to this 
elementary fire attached to it, as alfo its mo¬ 
tion: there is reafon to believe, that, was com¬ 
mon air totally diverted of this ethereal fire. It 
would remain as inactive as a pond of water. 
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I have obferved one circumftance that induces 
me to think this is the cafe ; I have obferved, 
that when a thunder-cloud hath palled, highly 
charged with this fiery clement, or ele&rical ef¬ 
fluvia, attached to common air, it is diffufed or 
blows in every dire&ion from the cloud; even 
when it hath gone by, it will blow ftrongly 
back upon you: the force of the effufion or 
blowing, is in proportion to the exifting de-* 
gree of heat beneath the cloud, which heat 
conftitutes a vacuum ; and partly in propor¬ 
tion to the exifting quantity of ele&rical efflu¬ 
via contained in the cloud. It is more than 
probable, that clouds which difeharge fnow in 
winter, contain equal quantities or this ele¬ 
mentary fire with thofe that emit that element 
in an expanded form, during the hot feafons; 
but the element in which they float, viz. com¬ 
mon air, is equally impregnated with the fame 
element; hence there is no approaching vacu¬ 
um ; and confequently, no effufions or emif- 
fions of electricity expanded, or lightning ; no 
hurricanes, no tornadoes* in any clime where 
this equilibrium is widely extended : and the 
extension of the equilibrium is determined by 
the fame degrees of exifting cold, throughout 
any particular clime. As it may be entertain¬ 
ing to the inquifitive philofopher, I will endea¬ 
vour to explain, in my broken manner, the 
foregoing principles, and-demonftrate that the 
whole phenomena of gravitation and motion 
are founded in, and performed by the various • 
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Rates, effe&s and operations of this ethereal 
element, called fire, when expanded. In at¬ 
tempting a thefts fo occult, intricate and novel, 
and within fuch fcanty limits, my reader will 
undoubtedly complain of fome deficiency of 
demonftration ; but as the refources of evi¬ 
dence, in refpeft of gravitation and motion, 
have occupied but a little of my attention, 
and are, from the imperceptibility of the ele¬ 
ment in which they are undoubtedly found¬ 
ed, fo exceedingly remote from obfervation j 
I hope I may be excufed in what may appear 
deficient in point of inveftigation of the prin¬ 
ciples. 

A bafis of confiderable part of the fubjeft 
is already executed, and prefented to my hand, 
in a late publication, entitled, “ The Studies of 
Nature,” by a new prince of philofophers. I 
mean the immortal De Saint Pierre, whofe 
capacious foul feems to have grafpcd almoft 
the whole vifible creation, explored innume¬ 
rable laws and harmonies throughout the 
animal and vegetable world—all ftampt with 
divinity—all paying homage to a God infinite¬ 
ly wife, who is feen in the things that arc made. 
This philofopher, like the eaflern ftar of old, 
guides, not very wife men, but atheifts and 
deifts, and points them to their knees before 
the infant, infinite Bethlehem God ! Hence¬ 
forth, let no man boaft of talents, who would 
darken the light of nature, whofe refle&ivc 
rays, under the ken of true philofephy, appvc- 
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hend a God ; nay more, a God incarnate ! 
This truly great philofopher fees all creation 
harmonizing, but man ; him he proves de¬ 
faced, felf-exiled from his God. I know not . 
whether the capacious or moral beauties of 
his mind outlhine ; his productions have lef- 
fened the dignity of a Newton ; yea, all that 
name philofophy, mult Hand before him bare, 
as comets, fronts of atmofphere, when they 
approach the effulgent glories of a fun. 

This author has accounted for the currents 
in the feas, in a molt judicious manner, and 
Upon principles entirely new ; but thefe prin¬ 
ciples exactly correfpond with my doCtrine of 
gravitation and motion ; and prevent me of a 
talk, to which l Ihould have been inadequate. 

In treating of the diurnal morion of our globe, 

I fhall have recourfe.to the currents of the feas, . 
and lhall take the fubjeCt up, where this au¬ 
thor has left it. He has not only demonltra- 
ted that thefe currents do exift in the oceans ; 
but alfo, that they proceed from the half-year¬ 
ly melting of the ices, in the polar regions 
alternately. In addition to what he hath ad¬ 
vanced on the fubjcCfc, I lhall take the liberty 
to conlider thefe currents as proceeding upon 
the true principles of gravitation and motion. 

It mud not be underftood, that I mean any 
contradi&ion to what De Saint Pierre has 
taught on this head, but only to analize the 
fubjeCl of gravitation and motion. It is necef- 
fary to treat of thefe caufee and their effeCls in 
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different terms. I (hall alfo make a further' 
ufe of thefc currents in preferring the torrid 
zone. 

In order to make it apparent, that gravita¬ 
tion and motion have their origin in the va¬ 
rious Rates or degrees of denfity of this ethe¬ 
real ele&ricity, if I may fo call it, I (ball 
endeavour to deferibe, in a very brief manner, 
the evidences of thefe different Rates on which 
I build my doftrine of gravitation and motion 
in our globe, and probably in all worlds. I 
fhall, in the progrefk of this fubje&, ufe the 
term ethereal fire, defignedly Aibflituted for 
atmofphere; and fliall premife, that this ele¬ 
ment fills infinite fpace, and is as an ocean, in¬ 
to which the Author of nature has launched all 
worlds; and that the fun of each refpe&ive 
fyftcm doth, by its inherent qualities, induce 
the gravitation and motions peculiar to his 
own fyRem. 

This ethereal element, which I think is de- 
fervfcdly called the foul of the univerfe, (for 
without it, neither animals nor vegetables 
could live, nor harmony exifi in all thofe 
fwatms of worlds that float, as it were, in her 
bowels, and are governed by her laws) af- 
fumes a variety of Rates and powers. I call 
it fire, becaufe, when it expands, it is capable 
of giving flame to combuRibles, as lightning 
will fire a tree, buildings, and many bodies. 
The fpark from an ele&ncal machine will give 
flame to fpirits; and if the (park were fufiici- * 
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cntly copious, it would produce all the eflc 
of lightning. I call it ffoft, becaufe, according 
to the exifung degree of its denfity, fo is the 
degree of cold. 1 call it inflexible and unyield* 
ing, becaufe, according to the degree of earift- 
ing cold, fo doth this element make refiflanco 
to the motion of other bodies, to which it is 
attached in great quantities. When this ele- 
ment is difiufed copioufly, it becomes luminous* 
as in the aurora-borealis; and tails of comets, 
it may be, are of the fame defcription. I will 
endeavour to illuftrate thefe ideas, partly by 
the artificial ele&rical machine* and partly from 
other fources. * 

There are fo many people that have been 
charged with this ethereal element, from the 
electrical machinery, who have received no kind 
of warmth from the infolation but what arofe 
from the quickening of the circulations; but 
by applying their finger nigh enough to a glafs 
of fpirits to emit the fpark, the lpirit would 
take flame from the fire emitted from the fin* 
ger, that I need not ufe much argument to prove 
that this element is the progenitor of flame, al¬ 
though, in its primeval (late, it is not poflefled 
of that quality we call warmth in any degree* 
Even when this element is diffufed fo copioufly 
as to appear luminous in time of night, it givea 
a fenfation of cold: This may be perceived by- 
holding the hand before a pointed wire which 
is in contaft with the prime condudtor of an 
electrical machine, and the machine charged j 
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the effuflon will proceed from the extremity of 
the point, and has all the appearances of the 
northern lights; but the illumination is vifible 
only in a dark room. 

That the exiting degree of denfity of this 
element determines the exifting degree of cold; 
or, contrariwife, that the exifting degree of 
cold determines the exifting degree of elemen¬ 
tary fire, unexpanded, I lhall produce the fol¬ 
lowing evidences, viz.—It is evident, by charg¬ 
ing an cle&rical machine, that more of this 
electrical effluvia, or etherial fire, pervades the 
circumambient air of the machine in cold days 
of winter, than in warm fummer days: the 
machine will not only charge much higher, but 
the fire is promoted more freely. This circum- 
ftance is a conclufive evidence* that the degrees 
of cold are determined by the exifting degrees 
of denfity of ethereal fire. My reader will pleafe 
to excufe my paradoxical terms, feeing it is the 
fame element, but in different ftates or degrees, 
of which I am treating, that has all the oppo- 
fition of fire and froft :. But I {hall bring for¬ 
ward more evidence as I proceed. 

That this ethereal fire is poflefled of an un¬ 
yielding, inflexible quality, according to the 
degree of its denfity, or of cold, I produce the 
following evidence, viz.—I have invented a ve¬ 
ry Ample mean of afeertaining the quantity of 
a charge, in a receiver, which I call an elect¬ 
rometer ; and it faintly reprefents a fyftem of 
globes, when the machine is charged. It is done 
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thus: I cut into a round feven or eight pieces 
cf cork, the fize of fmall peas : I make them 
faft to the ends of as many fine linen threads, 
of fix inches long: thefe are to be made faft 
by the other ends of the threads to a large wire, 
the bignefs of a pipe-ftem : one end of this wire 
is placed in a focket in the upper fide of the 
condu&or, and muft be about eleven or twelve 
inches long, and the threads feized to the up¬ 
per end: the top of the wire muft be covered 
with bees wax, to prevent the fire from flying 
oft*: the balls will hang about midway of the 
wire. The demonftration made by this arti¬ 
ficial fyftetn, if I may venture to call it fuch, 
is very Angular, and not only refletfts light on 
the fubjetft of the laft paragraph, but prefents 
a phenomenon to view. I will deferibe it. 

If the machine is charged in a warm fum- . 
mer day, thefe balls will fuddenly condenfe 
round themfclves quantities of the effluvia* by 
which they may be, in a cool or dry day, re¬ 
pelled to a horizontal plane, and fometimes 
higher; but this is by means of the wire on 
which they are fufpended, which allb contains 
a quantity, and tends to buoy them up. If you 
approach them with a lighted candle, they will 
revolve from the two extremes of the horizon¬ 
tal phne of their atmofpheres,* to the lighted 

• It will beohferved that I have ufed the term atmofphere, 
but it ij fur diftindion fake. Atmofphcre impinges on atmof* 
pheie, and mskea one undivided whole; aimufphere governs 
cot, unlcfs it impinges on another; this element will not rc- 
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candle, which may be called their perihelions; 
thence they take a retrograde motion, and re¬ 
volve round each other, till the threads bring 
them into clofe contact. This phenomenon I 
beheld with admiration ; I tried many other 
bodies, hot iron and cold iron; they produced 
no fuch effect: In fhort, I have never been able 
to find any body, fave light, that would pro¬ 
duce any fuch effeft. They will attract to any 
bodies lefs ele&rified that will convey thefhock; 
but if a body higher ele&rified approaches them, 
it will repel them, at a given diftance, that is, 
as foon as their atmofpheres impinge on each 
other; juft as the fun will repel an inferior at- 
mofphere of a comet, at a certain diftance. 

The revolutions produced in the artificial 
fyftem, appear calculated rather to explain 
cometary aftronomy, than planetary. I can 
difcover nothing that looks like rotation upon 
the axis of a globe. They firft gravitate to¬ 
wards the candle, or artificial fun, and will ap¬ 
proach, comet-like, within juft fuch a diftance, 
and are then repelled. If you would force the 
lighted candle upon them, they will avoid it in 
every direction; but if you extinguilh the flame, 
the whole fyftem will fall into contact with it. 
Hence light is the agent, the nature of which 
deferves our attention. There is no flame nor 
fight but what proceeds primarily from electric 

pel it* own pait'cles, unlcCs in near contact—nor will the fu« 
repel a comet, but at a certain diftance, nGtwilhftundir.jr Lu 
ia&zutt dcufiiy of the fas.t element. 
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fire ; this is the mother of fire and of light. I 
have fuppofed the fun to be an infinite denfa- 
tion of ethereal fire, which conftitutes his bril¬ 
liancy. We may fuppofe, from one eircum- 
ftance, that the burning of tallow in a candle, 
forms a light, the nature of which is the nigh- 
eft to that of a fun, excepting fuch other bod¬ 
ies as bear a correfpondency to tallow. The 
fame quantity of blaze, made by fuel, doth not 
contain half fo much light as that of the tallow 
candle. The reafon I mall aflign for it, is this : 
tallow is one of thofe bodies which inherits fo 
great a natural quantity, that it will not receive 
any artificial quantity, in confequence thereof, 
and being thus united by fome inexplicable 
law in the fubftance of the tallow, is with it 
emitted, or as it were oozed into flame: this 
operation is a medium between the eflufion and 
expanfion of ethereal fire. I will name it flam- 
Unifuflon , that is, fufion with or in flame. This 
flamumfufion, or ethereal fire in flame, in or 
with the tallow, produces forcible rays of light, 
and very aptly mimics the adlion of the fun’s 
light upon her fyftem. It will appear that I 
am certainly right, when we confider that what 
I have ventured to call flamumfufion of elec¬ 
tric fire, produces the fame repuifive effedt up¬ 
on my artificial fyftem, that the greater eledtri- 
fied ball produces upon the lefler—hence there 
muft be eledtric fire (give it what name you 
will) contained in the blaze of the candle. But 
this artificial fyftem refills motion in feverecold. 
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or according to the degrees of the natural den¬ 
fity of ethereal fire—the warmer the weather, 
the quicker is their motion. This my reader 
will pleafe to bear in mind, until we (hall ac¬ 
count for the quickening of the earth’s motion, 
when the fun is in the fouthern hemifphere, 
and her nigher approach to the fun, as well as 
the inequality of her rotation upon her axis. 

But I have a further ufe to make of my ar¬ 
tificial fyllems; for they do not only refill mo¬ 
tion from the approach of light, in proportion 
to the exifting degree of denfity of this ethe¬ 
real fire, or cold; but they refill motion from 
other caufes; thus, in charging the machine, 
in fevere cold, they are very obftinate in repul- 
fion, and the operation mull wait forae time 
to difcover the diameters of their atmofpheres, 
which is determined by the difiances of the 
globes (which by the way difcovers the quan¬ 
tity of the charge in any particular receiver.) 
In arriving to their utmoft diflances, they are 
evidently refilled by an unyielding quality or 
property, peculiar to an enercafed natural den¬ 
fity of this ethereal element. Again, when the 
machine is difcharged, there is the fame refin¬ 
ance in their coming into contaft with each 
other; but in warm days of fummer, they are 
immediately repelled; and on difcharginfj the 
machine, they are inftantly in contaft again.— 
But if it Ihould be aiked whether this refillance 
is made by the denfity of the furrounding ef¬ 
fluvia attached to common air, or whether it 
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in any degree arifes from the inflexibility of 
the effluvia, that forms the plufs electrification 
in the receiver and throughout the machine; 
I anfwer, in extracting the fpark from the ma¬ 
chine, there is evidently a refiftance;' the arti¬ 
ficial quantity inherits the quality of the nat¬ 
ural. The plufs electrification is not voided, 
and the equilibrium reftored with a Angle touch 
in a cold day in winter, as in a warm fummer 
day. This confirms one point, viz. that the 
refiftance is abfolutely founded in elementary 
fire, according to the degrees of its denfity, 
and that the exiftin^ degrees of cold are the 
criterion by which it may be known. Fur¬ 
thermore, it is fomething probable that the nat¬ 
ural, if not the artificial denfity of ethereal fire, 
may be promoted to fuch incalculable degrees, 
as to render all means of expanfion utterly impof- 
fible; and it is not improbable that the great 
Author of nature has conftituted the luminary 
of day upon thefe very principles: it is very ev¬ 
ident that the fun of our fyflcm pofleffes the 
qualities of eleClrical fire; it certainly repels 
the atmofphere of a comet, as one plufs ele&ri- 
fied ball in an eleClrical michine will repel the 
atmofphere of another, and the lefler atmof¬ 
phere gives place to the greater. The amazing 
brilliancy of the fun, may alfo arife from its in¬ 
finite denfity; what has been faid of the tranfc 
parency of glafs, may refleCl fome light on the 
fubjeft: Elc&ricity becomes luminous by copi¬ 
ous effufions, as before obferved, but uuexpand- 
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ed. The air is more brilliant in fevere cold, 
or according to the degree of the exifling den- 
fity of the electrical element attached to it.— 
The liquid element, as water, becomes more lu¬ 
minous when congealed to ice by the intenfe- 
nefs of the extreme denfity of the fame effluvia. 
But it is peculiarly neceilary that 1 fupport my 
Jaft proportion, that is, that water is congealed 
by this elementary fire unexpanded; 1 prove 
it thus: there are feveral bodies, that from their 
own inherent natural quantity, as glafs, bees¬ 
wax, tallow, &c» refill the approach of an arti¬ 
ficial quantity, as hath been before obferved, 
until by warmth that natural quantity is dimin- 
ifhcd; the fame holds true of ice, and of fnow, 
in a degree; an icicle, in fevere cold, refills the 
fpark from the prime conductor of an electri¬ 
cal machine, or is at beft but an imperfeCt con¬ 
ductor; whereas, let it be refolved to water, 
which muft be done by warmth, and the refin¬ 
ance to motion is entirely loft, both in refpect 
of its own particles, and that of the electric 
fpark. Hence it is evident, that its brilliancy 
arifes from the exceflive quantity of the ethere¬ 
al effluvia impregnated into this liquid element, 
which alfo congeals it to ice. Vrom all thefe 
circumftanccs, it appears that an encreafed den- 
fity of the electrical effluvia, is an encreafed de¬ 
gree of brilliancy, and in the hands of its divine 
Author, may be encreafed, ad infinitum; and 
confequently we have every reafon to believe 
that this element, which 1 call the foul of the 
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univerfe, is wrought by the finger of God into 
fuch an encreafed degree of denfity, as confti- 
tutes the unapproachable luftre of the fun. 

Here let us paufe a moment, and behold the 
wifdom of the great Architect. This ethereal 
fire which pervades all creation, in a degree, 
is the fource of life and growth to the whole 
family of animals and vegetables; and, as we 
ihall by and by perceive, produces all the phe¬ 
nomena of motiqn, in earth, air and feas—fee 
its utmoft glories confummated in the fun; be. 
hold him as the envoy of heaven, fitting re¬ 
gent, as on a throne of Rate, and by tacit thun¬ 
ders of his laws, bids his fyflem roll in orders 
intricate and multiform—looks on the frigid 
zones, bids their ices yield to liquid form, and • 
flow profufe from pole to pole; nor lets the lim. 
pid ocean fickcn beneath the luftre of his face^ 
nor air, nor feas in frantic forms appear. But 
thefe notes are a little premature; it is time to • 
recapitulate thofe principles which have been 
laid down as a leading due to the inveftigation 
of the dodrine of gravitation and motion, and 
on which I {hall endeavour to make it appear 
they are founded. 

I think it is experimentally demonftrated, 
that this ethereal fire is as extenfive as earth, 
air or water—that it pervades infinite fpace; 
that, however certain immenfe bodies of it may 
be attached to particular globes, yet this body 
effe&s no government, but by being in near 
cpnt^ft with other bodies of the frme element; 
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which Is nearly tantamount to what was faid 
before; it is as an ocean, in which floats infinite 
creation. It is furthermore demonftrated, that 
this ethereal fire* aflumes very different appear¬ 
ances, and oppofite Rates and effects, according 
to the degrees of its denfity; that in an encreaS 
ed degree of its denfity* motion is refilled, both 
in relpeft of its own body, and of thofe other 
bodies in which it exifts—that the congealing 
of water to ice, is a fpecimen of its denfity and 
inflexibility—that notwithftanding water is as 
apt a condu&or almoft as fleel or iron; yet 
when it is congealed to ice, or imbibes an en- 
'crcafed degree of this inflexible effluvia, it will 
refill the eleftric fpark; this is undoubtedly 
cauled by the encreafed degree of its own nat¬ 
ural quantity of fire ; and it is furthermore ev¬ 
ident, that an exceflive natural degree of elec¬ 
tric effluvia, will make fefiftance, even to the 
expanfion itfelf of the artificial degree. 

It is alfo demonftrated, that warmth, in pro¬ 
portion to its degree, deftroys the elafticity or 
unyielding inflexible qualities of this ethereal 
fire ; and that by producing this effect, motion 
proceeds,both in refpettofthe elementary fire, 
and of thofe other bodies with which it is in 
contact, whether it be earth, air or water; and 

• Although it is hard for us to conceive of fire without 
burning $ yet as there is no fire but by the expanfion of this 
element ia foaie form or other, I hare ventured to ufe the 
term fire. It certainly appears to be the mother of fire tad 
Of ftfMi 
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that this warmth is produced by the a&ion of 
the fun’s light, no one will pretend to difpute; 
it is become too familiar to our fenfes to need 
any argumentation to illuftrate it. We have 
noticed and demonftrated, by a&ual experi¬ 
ment, that light will produce an effe<ft upon an 
artificial fyftem of globes, which no other body 
Can bd found to produce; that the light of a 
candle will produce motions, which may be 
demonftrated pcrihelions and aphelions, and 
fome other motions which cannot be at prefent 
fairly explained and applied to the fyftems of 
nature, becaufe the globules are conftrained by 
the threads on which they are fufpended. We 
have made it apparent, that this eledric efflu¬ 
via is not poflefled of the quality of warmth 
naturally, or in the ftate of nature, but that 
warmth is an effeft of its attion, or expanfiori 
*—it produces warmth in animals by accelerating 
the circulations-^it is literally fire when it ex¬ 
pands, and takes the name of culinary when it 
acls upon fuels. We have obferved, that it be¬ 
comes luminous by efFufion, ircftanced in it* 
evaporation from the point of a metalic rod, 
and in the aurora-borealis, and in the tails of 
comets—that it becomes luminous by condens¬ 
ation, inftanced in glafs, ice and air; and that 
inafmuch as ddnfity refifts expansion,* we havd 

• Were not thia the cafe, that natural deofity refilled ex- 
panfion, the fun might cipanri, or emit globes of (parks up-' 
on his fyftrtn \ and by deflroying them* would be bicofclf de* 
firmed. 
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every rcafon to conclude, that the fun of our 
fyRem confifts of an incalculable condenfation 
of electrical fire. We noticed the firailarity of 
efieft produced by the fun upon a comet and 
that of two electrified balls, in an electrical 
. machine ; and that the greater body of fire 
governs the lefler. 

Having briefly Rated the powerful agency of 
this hidden effluvia, and confidered her various 
forms, Rates and efiects *, let us now apply her 
law's, and fee to what they will amount in con¬ 
stituting gravitation and motion, in our globe. 

Firfl, Thefe principles will account for the 
currents and fluxes in the feas or oceans. 
Thefe currents are minutely deferibed by that 
ingenious philofopher De Saint Pierre. This 
great man, however, having never entered 
into this aerial fyRem, aferibes this effufion 
from the poles to the thawing of the ices Am¬ 
ply : I doubt not but the thawing of the ices 
is necefiary to promote thefe currents ; but it 
is evident, from the foregoing arguments, that 
air muR have the fame anti-claflic eflfeft pro¬ 
duced on it, in order to produce a general fufi- 
on fromeither of the poles towards the equator; 
and indeed, for certain purpofes, to be here¬ 
after deferibed, the Author of Nature has ap¬ 
pointed them a much longer tour. 

We will now fuppofe the fun to be palling 
into the northern hemifphere; the confequence 
then is, that the a&ion of her light upon the 
circumambient air and waters, which have, du* 
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ring our winter, been retarded in their mo¬ 
tion, in part congealed to ice, and totally fup- 
preffed, is again put in motion j the inflexi¬ 
bility of this pervading effluvia is taken off by 
warmth ; the ices affume a liquid form ; the 
fame refiftance to motion, in the air, is remo¬ 
ved, and both elements pour profufely from 
the polar regions ; and this refiftance is di- 
minifhed more and more, until it reaches the 
zenith of the fun; this point admits of the 
higheft (late of rarifa&ion, and, confequently, 
forms the moft complete vacuum, or place of 
non-refiftance ; and to this vacuum, or fpace 
of leaft refiftance, the waters gravitate, as well 
as the air, freely. But, notwithftanding, the 
zenith of the Tun is the central point of gravi¬ 
tation to the waters ; yet from the amazing 
velocity of the motion of the waters from the 
northern regions, they are not ftayed, even in 
the centre of gravitation ; their impetuofity 
hurries them on a great diftance towards the 
fouth pole; ynd, as De Saint Pierre has very 
plainly fhewn, the Atlantic current doubles 
the Cape of Good Hope, and forms a current * 
along the coafts of India : the currents conti¬ 
nue till the autumnal equinox. The exceflive 
effufions from the north pole, during our dim¬ 
mer, is partly occafioned by enormous quan¬ 
tities or water, accumulated in the polar re¬ 
gions during our winter, and retained, on the 
principles of conden&tion, before explained/ 
in the ocean, bays, lakes, &c. as well as in the 
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air ; the exhalations from the waters, in warm¬ 
er regions, are carried by foutherly currents 
of air, into colder regions, where they become 
condenfed, and remain until this denfity is re¬ 
moved by the warmth of the fun. Theie enor¬ 
mous accumulations, when the refiftance to 
motion is taken off, pour in torrents towards 
the latitude which the fun then occupies; 
which is the centre of gravitation to tlys effu- 
fion : but as this accumulation is an over¬ 
balancing proportion of the liquid element, it 
exceeds the bounds of natural gravitation ; 
and it6 currents are experienced in all the 
fouthern regions, nearly to the fouth pole.* 
The currents that proceed from the fufion of 
the fouth pole, during our winter, likewile, 
force their currents nearly to the north pole, 
where their waters become condenfed, and ac¬ 
cumulated in great abundance. Thefe half- 
yearly accumulations, and half-yearly fufions, 
are of the moll effential utility ; and, indeed, 
without them, the oceans would become unin¬ 
habitable, or impaffible to mariners. The 
elements within the tropics would undergo 
fuch alternate rarifa&ions, as would induce 

• I cannot, here, undertake to transcribe De Saint Pierre's 
detail of the general currents, counter currents and raonfoons, 
from the half-yearly fufions of the poles : his writings, from 
.their fmgu’ar meric, it is hoped, will foon be in the hands of 
the moft «f people, who have any talie for ufeful informa, 
lion—for that knowledge, which mull make an atheifl bltifh 
for his ignorance ; and they, indircdly, confront the deift 
with equal force. This author proves that defign wh! h 
implies io&aiic intelligence, throughout all nature. 
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tornadoes, that would fwecp the face of crea¬ 
tion, and fpread devaluations throughout the 
tropical regions, at lea A. This we may be af- 
fured of, by reflecting for a moment on that 
wild diforder of the elements, which takes place 
when the fun arrives at the equinox, at which 
time the currents are flayed, and the waters, 
as well as the air, remain in the fame latitude ; 
the intenfenefs of heat, generated by means of 
the fun’s light acting upon the fame portion of 
thefe elements, produces effefts much to be 
dreaded ; tempefluous winds, from time to 
time, raife the briny billows almoft to the 
clouds, and plunge navies in her bowels, or 
fweep the neighbouring ftrand, and lay whole 
cities proflrate in ruins. Some of the ancients 
fuppofed the torrid zone to be uninhabitable ; 
this muft have been the cafe, had not the all¬ 
wife Author of Nature, whofe fuperintend- 
ance appears more and more confpicuous as 
we underhand nature, ordained thefe alter¬ 
nate currents, both in the liquid and airy ele¬ 
ment. Thefe currents, as I before obferved, 
not only diffufe a more general warmth over 
the face of the whole globe; but they li^e- 
wife prevent that devaflation, which otherwife 
would depopulate the moft charming part of 
the earth. 

Here then we fee, that motions in air and 
water are encreafeJ, in proportion as the in¬ 
flexibility of the ethereal fire is diniinifhed ; - 
and this is diminiflied in an exact proportion 
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to the exifting decrees of warmth. Moreover, 
this latent heat is promoted, more or lefs, in 
proportion to the qualities of that body on 
which light is reflected, and according to the 
fmoothnefs of its furface and flatnefs of its op- 
pofition to that body of light, acting upon it. 
This may be perceived, by holding a flat piece 
of metal nigh a fire-light, as pewter, or tin ; 
and if you oppofe your face or hand to the 
pewter or tin, while the light of the fire plays 
upon its furface, it will refledl a fenfible degree 
or warmth upon your face : • the metal mull 
be held obliquely to the fire (which, however, 
leflens the a&ion of light) in order that you 
may approach it, without intercepting the 
light from the metallic fubftance. 

But there are other bodies that reflect no 
fuch warmth.. This is the refractive or rever¬ 
beratory power of light, and not culinary heat, 
if I may ufe the termj for the metal will re¬ 
main cold, and may be held fo far from the 
fire, in a winter evening, that water (hall 
freeze at a leffer diftance. From thefe things 
we may learn, that the liquid element reflects 
the rays of the fun, more ftrongly than the 
earth ; that thefe refra&ive operations are ftiU, 

• From this produ&ion of warmth, ia it not probable that 
a dwelling-room might be reodered fufficiently warm, for the 
winter, by fheathing, or lining the room with tin, and keep¬ 
ing up the bright light of a lamp in its centre i but perhapi 
it would be neceflary to exclude the light of the fun by 
windows, aa contrary illuminations might prevent the regular 
adtion of either. D 
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greater when the waters are calm and fmooth : 
hence the alternation fo often from calm to 
temped ; and from temped, which diminiflies 
the rarifaction, to calm. Let the fun be a 
world of culinary fire, if you will ; nothing 
but its light, produce any effect on this globe 
—its rays penetrate through millions of miles 
of eternal cold, and produces rarifactions, va¬ 
rious as thofe bodies on which they are re* 
fleeted. r flie fandy, defert plains of Africa, 
are more reverberatory than any other part of 
the earth, and the greated rarifaclions are 
produced there. It is from thefe different de¬ 
grees of rarifadtions, that the currents of air 
are produced: thus it is that the currents of air 
are in fo much conformity to the currents of 
water. The monfoons in India, as well as in 
fome other places, are in conformity to the cur¬ 
rents of water, (their counter-currents except¬ 
ed ;) but the currents of air change fifteen or 
twenty days fooner than the currents of wa¬ 
ter ; the eladicity of air, or its inflexibility, ia 
reduced, and commences motion fo much 
fooner than the icy condenfations of the polar 
regions. The diminifhed dates of rarifa&ion 
on the land, compared with that over the 
water, (fand plains excepted) fets bounds ta 
the currents of air, in the fame manner as the 
land fets bounds to the currents of the waters j 
though not with the fame degree of minute- 
nefs. Clouds, alfo, intervening in particular 
parts of the hemifphere, may, and do, all over 
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the globe, change the Rates of rarifa&ion, and 
of courfe, determine various fhifts of wind. 
It will be endlefs to trace all thefe viciflitydes 
of currents, and obferve their immediate cauf- 
es ; enough hath been advanced to explain 
the principles of the doctrine of motion, as it 
refpccts air and water ; and it is undoubtedly 
poflible, by thefe principles, to account for 
every different current of air, by land or fea. 
But there is a current of air, called the Trade 
Wind, which blows acrofs the Atlantic Ocean, 
nearly from eaft to weft, along the equator, 
until it is intercepted by the mountains and 
lands of South America, where the rarifac- 
tions are diminilhed, and the current ceafes. 
This apparent current of air is induced by the 
velocity of the earth’s motion at the equator; 
being of greater diameter there, than in any 
other part, confequently her motion is propor- 
tionably quicker ; add to this alfo, that the 
elafticity or inflexibility of this latent fire, 
which, as I have before argued, gives all the 
power of motion to common air, is reduced, 
more or lefs, continually, at the equator: and 
It will appear, that this current is only appa¬ 
rently fuen ; juft as a man, riding full fpeed 
on horfeback, will experience a fenfation of 
being met by a current of air ; which, howe¬ 
ver, in a calm day, will fubfide as foon as he 
comes to a halt, 

But it may be afked, why is not this cur¬ 
rent uniform in all parts of the equator, round 
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the globe? To which I anfwer, there is not the 
fame continued degree of rarifadion from eaft 
to weft, in any other part of the equator, as 
from the Indian Ocean, acrofs the burning 
fands of Africa, and thence acrofs the Atlantic 
Ocean, until you reach the mountains of South 
America. It appears to require a lengthy 
trad of rarifadion to conftitute this apparent 
current of air. Other circumftances may like- 
wife occur, to intercept this pafllve ftatc of 
air. The equator is continued a great diftancc 
on the Weftern Ocean; but obferve, thefe wa¬ 
ters continue quite to the fouth pole, and almoft 
to the north ; and the rarifadions become 
more extenfive and various. But the rarifac- 
tion which gives rife to the Atlantic current 
of air, called the Trade Winds, has its focus 
in the fandy plains of Africa, where the rari¬ 
fadion is undoubtedly higher than in any 
part of the liquid element. And, although 
this current of air is not perceptible until you 
come fome diftancc into the Atlantic Ocean, yet 
that will not prove that it has not its focus in 
thefe burning fands, where the heat is fo very 
intenfe, as to fire fome combuftibles. And it 
is likely it is rendered perceptible, finally, by 
imbibing the exhalations from the Atlantic, as 
it glides under it. Furthermore, the variation 
of foil, north and fouth of thefe oceans of fand, 
limits the extent of the rarifadion, and deter¬ 
mines it to be near the equator. Hence, the 
furface of the earth, at the equator, rolling 
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with a velocity more than one thoufand miles 
in an hour, glides under this detached portion 
of air, till it is met by the mountains of South 
America, or its circumambient regions of denf- 
er air. Thefc appearances fublide at the time 
of the vertical equinoxes; the currents in the 
waters then fubfide, and the rarifattions in the 
Atlantic become more intenfc and extenfive, 
which caufe various Ihiftings in the currents 
of air, and terrible hurricanes ; and, as I be¬ 
fore obferved, would lay wafte the torrid zone, 
had not the all-wife Author of nature ordain¬ 
ed thefe polar effufions, which caufe fucceflive- 
ly new portions of air and water, except at 
the equinoxes, to receive the vertical flame of 
the fun ; which alfo keep up a more equal 
degree of warmth throughout the globe. 

Thefe new principles of gravitation and mo¬ 
tion will, if I miftake not, account for the 
diurnal rotation of our globe upon its axis. 
In treating of the polar erfulions, we confider- 
ed the centre of their gravitation to be the 
vertical of the fun’s zenith ; but from the 
overbearing of the torrents, from either of 
the poles, when in fufion, they break through 
all reflraints, and, to ferve a wife purpofc, 
fpread from one frigid zone to the other. 
But I fliall contend, notwithftanding, that the 
vertical point of the fun, in any part of the 
different oceans, is a central point of gravita¬ 
tion to the waters ; that this vertical flame of 
the fun, forms the moil confummate non- 
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refitting vacuum; that the waters, in eternal 
fucceflion, gravitate from the two extremes of 
the polar regions, in a degree ; and, indeed, 
from an extenfive circle, to a vertical point 
with the fun : .and that the gravitation of the 
waters to this non-refitting vacuum, gains a 
preponderating heft to the oppofite part of the 
globe *, and by this overbalancing weight, the 
motion of the globe is perpetuated on her 
axis. That the waters rife in this highly 
rarified vacuum, is certain ;—the volatile 
particles will even afcend from the furface, as 
high as the rarifa&ion is refle&cd, into the 
hemifphere. But what will render it ftill 
more certain, the evening tides, in the fame 
latitude with the fun's zenith, are always 
greater than the morning tides.* What can 
be the caufe of this ? Sir lfaac Newton would 
anfwer, it is the centripetal force of the fun, 
or moon, or both, deprefling the waters, cauf- 
ing them to fly off from this very point, of 
which 1 affirm they gravitate, and by this de- 
preflion on their bowels, as it were, they flow 
more forcibly upon their fhores.j- But how 

* Thcfc alterations in tbe fluxes of the oceans, De Saint 
Pierre afcribee to the half-daily tffufions of the pole*. With 
much deference to the opinion of a genius fo much fuperior 
to me, I mud take the liberty to afciibe them to a different 
caufe. This great man feema to hare comprehended every 
thing in nature, but the powers of this latent Are j which 
mud have involved him in forae miftakes—but he hath 
graced them well. 

f De Saint Pierre haa diffidently refuted the Newtonian 
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doth it happen then, that this powerful depref- 
fion doth not prevent the rifing of the volatile 
particles of water ? One would think that a 
power able to deprefs the very bowels of the 
ocean, would likewifc prevent the afcending 
of a much feebler body. But the contrary of 
all this mud be true: the fun, as De St. Pierre, 
and others, will allow, pumps up lakes of the 
liquid element, in a volatile form. This effect 
alfo, is moft confpicuoufly produced in the ver¬ 
tical point of the fun, in this moft confpicuous 
non-reftfting vacuunq. The waters in this high¬ 
ly rarified vacuum, form a prominence in the 
vertical of the fun round the globe, where there 
are waters for the purpofe. Hence, as the fun 
retires, this prominence, or projection, may be 
faid to commence a centrifugal motion, which 
motion will have a direct tendency to increafe 
the flood on the fhores. This is all that can 
be called centrifugal; and it proceeds from a 
caufe, and in a manner entirely different to 
what the Newtonian fyftem teaches. 

Now as the waters gravitate to this vacuum 
only, while the fun is in the horizon,* (for the 


centrifugal and centripetal fchemes ; and has demonftrated 
them to be aa erroneous, as 
the laws of nature. 

• In the horizon, &c. The full moon, according to the 
degree of her light, rarities and diminifhci elaftic compref- 
fion | and being oppofite the fun, the fecondary flux of the 
fun ia augmented thereby. This gravitation of waters to the 
vertical flame of the fan, has been miftaken for a fixed pro- 
jcdion of the globe at the equator. All that ia centripetal— 
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fecond flux is an effect of the firff) there islcfs 
exertion made towards the fliores in the mor¬ 
ning; and the tides are known to be lefs than 
the evening tides, in the fame latitude. But 
thefe flatements fuppofe the fun to be in the 
northern hemifpherc; for when the fun is in 
the fouthern hemifpherc, the focus of the tides 
is more remote, and the higheft tides will be in 
the morning, in the northern hemifpherc; for 
more time is required for the fame caufe to 
fend its effect in the ocean to fo much great¬ 
er diftance. But if the tides had their focus in 
the polar fufions, the tides would ceafe when 
the fun comes to the equator; for the fufion 
of both poles ceafe at this time, or are in equi- 
librio, or totally filenced, and the currents of 
either are at an end for a time; but it is cer¬ 
tain that the tides do not ceafe to ebb and flow 
during the equinoxes: hence, I think our lateft 
and greateft philofopher aferibed them to an 
improper origin; but he had a very plaufible 
appearance of truth on his fide. The retarda¬ 
tion of the tides may be aferibed to the contin¬ 
ual variation of their focus, both in latitude 
and longitude; but it will exceed my fcanty 
limits to enter into a detail of fo many particu¬ 
lars as are fuggefted to my mind on the occa- 
fion. I have even forborne to notice in the text 
the effeft produced by the light of a full moon) 

ia the elaflic comprcflion of ethereal fire, in the abfence of 
the fun j and chin caufee a kind of centrifugal motion^ or 
flood, upon the fliorei« 
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whofe light, according to its degree, rarifics and 
promotes non-reiiftance, as well as the fun. 

It is time to haften to my next and laft ar¬ 
gument, to prove that the fun’s light gravi¬ 
tates under its vertical flame, a preponderating 
weight of waters, that caufe and perpetuate 
the diurnal rotation of the earth upon her ax- 
. is. The evidence I fliall now bring forward, 
will put the truth of my thefis beyond contro- 
verfy; it is this: the motion of the earth is 
quickened, when the fun pafles from the equa¬ 
tor into the fouthern hemifphere. The caufe of 
this acceleration of the earth’s motion, is obvi¬ 
ous and rational, upon my new principles, as 
well as her nigher approach to the fun at the 
fame time, and from the fame caufe. It is well 
known to all who have looked into the maps 
of the globe, that the greateft part by far of 
the eaftern and weftern continents lie north of 
the equator; and as this preponderating weight 
is formed only in the waters, the motion muft 
be leflened in proportion as the quantity of land 
is encreafed in the latitude of the fun. # Hence, 
then, as the quantity of land is diminifhed in 
the fouthern hemifphere, the rarifattion upon 
the waters is more uniform and uninterrupted 
round the globe, and the preponderating weight 

• This new do&rinc muft ftrike one ftumbliog ftone out of 
the way of atheifts, who could never reconcile this wade of 
waters (as they call it) to the exiftence of an all-wife Creator. 
It ii certain there is but juft enough of water, to aofwcr the 
purpofc of ncccflary motion in the globe. . • 
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of the waters is more fteadily kept up, than 
In the northern hemifphere; and the confe- 
quencc is, that which we yearly experience, 
the motion of the earth is accelerated, five or 
fix days, when the fun is in the fouthcrn hem¬ 
ifphere. where the. waters are more generally 
fpread round the globe. For the firft time, 
then, this phenomenon is explained and ren* 
dered familiar; but on no other principle ever 
iuggefted, could this variation be account* 
ed for. It has been fuppofed that it was owing 
to its nigher approach to the fun, that its mo¬ 
tion was quickened; but we (hould rather fay, 
the nigher approach of the earth to the fun 
during our winter, in the northern hemifphere, 
is owing to an increafed degree of farifadlion 
in the fouthern waters, which not only quick* 
ens the motions of the earth in her orbit, but 
alfo caufes a more powerful gravitation of the 
earth towards the fun. 

But If all this is not fufficient to fupport my 
do&rine of gravitation and motion, I will add 
another Inconteftible evidence in fupport of it; 
and that fhall be drawn from the confideration 
of the inequality of the earth’s motion upon 
her axis, which caufes the fun to be, apparent¬ 
ly, fometimes faft of clock, and fometimes flow 
of clock. 

If we examine into this cafe, find that 
when the fun, as we call it, gains of the clock, 
it is becaufe the quantity of waters are encreaf- 
ed under the fun, and the motion of the earth 
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is quickened; or when the fun grows flow of 
the clock, it is becaufe the quantity of land, in 
which no motion is induced, is encreafed ur.* 
der the fun. Any man may difcover the truth 
of this, by comparing the calculations ifi the 
almanack, of the variations of the fun with 
the clock; and having a map of the globe be¬ 
fore him, he will perceive that as the fun re¬ 
cedes from hisgreateft fouthern declination, or 
tropic of Capricorn, which lies over the points 
of the eaftern and weftem continents, where 
the waters are moft generally formed round 
the globe, and refiftance to motion is moft cH- 
minifhed of any part of the globe; that as the 
fun approaches the equator, the two continents, 
but especially South America, encreafes in 
width towards the equator, and the confe- 
quence is, that the motion of the earth is di- 
mini died upon her axis; and the fun, as by cal¬ 
culation appears, grows llow of clock from the 
latter part of December, which is the time of 
the fun’s leaving the tropic of Capricorn, until 
the rarifaclion paftes northerly of the greateft 
eafterly and wefterly proje&ions of South A- 
merica, to the ifthmus of Darien, w'here the 
Atlantic and Pacific oceans arc feparated by a 
Ilrip of land only fixty miles wude, and then 
the preponderating weight of waters is again 
encreafed in the vertical flame of the fun, as be¬ 
fore deferibed, the motion of the earth is again 
accelerated, and the fun gains of the clock from 
the latter part of February, until it has pafl'ed 
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north of the equator (bme diftance, and the 
continent of Africa is proje&ed far weft into 
the Atlantic ocean, and counter-balances the 
narrownefs of the ifthmus of Darien; and the 
variation of the fun with the clock is very lit¬ 
tle for feveral months, that is, until the fun ap¬ 
proaches again near to the autumnal equinox, 
when the motion of the earth is again quick¬ 
ened upon her axis, and the fun gains fixteen 
minute,s of the clock, by the laft of O&ober; 
after which, the rotation or motion of the globe 
is again impeded by the intervention of the 
widely extended land of South America; but 
this is of fhort continuance; becaufe, as the fun 
pafles from the equator towards the tropic of 
Capricorn, the two continents, but efpecially 
South America, diminifh rapidly in width; 
and the rotation of the earth upon her axis is 
quickened fixteen minutes from the 7th of No¬ 
vember until the 24th of December. But we 
may obferve, that this acceleration of the earth’s 
diurnal rotation upon her axis, is always later 
than the caufe that produces it; and alfo, that 
it will be continued in full efteft fome time af¬ 
ter the caufc that produced it, has evidently de¬ 
clined its power. 

ft fliould be further obferved, that notwith- 
ftanding the great encreafe of waters in the 
fouthern hemifphere, efpecially when the fun 
is at the tropic of Capricorn, the rotation of the 
earth upon her axis is not quickened in pro¬ 
portion to the en'crcafe of waters, round the 
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globe, the caufe of which is very obvious : the 
gravitation of water to the vertical flame of the 
fun, although it is greatly enercafed all round 
the glob*c, or nearly fo; yet it is formed at a 
lell'cr diftance from the axis of the earth than 
that which is formed at the equator, and cor.- 
fequently has lefs power of promoting the ro¬ 
tation of the earth upon her axis. We may 
make the idea very familiar, by fuppoflng a 
wheel, fufpended upon a (haft, or axletree, to 
be put into a circular motion by placing a 
weight upon one of the fpokes of the wheel: 
we readily know that the nigher the axletree 
or centre of the wheel the weight is placed, the 
kfs will be its power of inducing motion in 
the wheel, &c.—Thus it is with refpcct to the 
diurnal rotation of the earth; a greater prepon- 
derancy of waters is formed towards the tro¬ 
pic of Capricorn, in the Southern Ocean; but 
they are formed at a lefs diftance from the ax¬ 
is of the earth, and cannot induce that veloci¬ 
ty of motion which the fame quantity of wa¬ 
ters would do, were they formed or projefted 
by the vertical flame of the fun at the equator, 
where they would be at a much greater dil- 
tance from the centre, or axis of the earth.— 
This laft circumftance is fo obvioufly true and 
plain to the weakeft capacity, I think it muft 
be admitted as concluflve or my do&rine of 
gravitation and motion. 

It is very probable that if this globe was all 
water, or all a tranfparent fand*ball, it would 
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gravitate entirely to the fun, or till it fliould 
come within reach of the repul five force of the 
fun, which might alfo constitute this, globe a 
comet. For as the reverberating rays of the 
fun induce latent heat, more or lefs, according 
to the quality of that matter on which it is re- 
fle&ed; fo is the force of gravitation determin¬ 
ed in that body of matter towards the fun.— 
Rut it is impoflible for any globe of matter to 
fall into, or unto the fun; for the refiflance of 
the fun mull be in proportion to that infinite 
or inralculable degree of condcnfation of ethe¬ 
real fire, which gives being to his inacceflible 
light; which condenfation refills the approach 
of matter, at certain diftances, with a force al¬ 
mighty. Hence the amazing velocity with 
which a comet approaches the fun, forces itfelf 
upon this refilling power, as upon the elallici- 
ty of a yielding bow, to a certain degree, at 
which degree the power of elallio refillance, 
like the bow Iprung upon the arrow, induces 
the retrograde motion, and the comet is fhot 
out into fpace incomprehenfible. And it may 
be further obferved, that the power of gravi¬ 
tation will reach the comet at a greater diftance 
than it will feme other bodies, and caufe it a- 
gain to gravitate towards the fun, in one eter¬ 
nal round of attra&ion and repulfion: and thus 
the laws by which comets are governed are dif- 
limilar to thofe laws that govern other bodies* 
and this diflimilarity originates Ui the quality 
of their own fubftances. 
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From the foregoing do&rine of gravitation 
and motion, we may alfo account for the eclip- . 
tic motion of the earth in her orbit. This I fhall 
confider to be induced partly by the alternate 
rarifactions of thefouthern and northern hcm- 
ifpheres, and partly by the turning of the two 
polar regions alternately to the fun, by that 
rarifa&ion. Either of thefe motions would be 
fufficient to deferibe the ecliptic; but if only 
one of them was fuppofed to be the whole caufe, 
the period, it would feem, might arrive, when 
this motion would ceafe, and fix the fun in the 
equinox. We will fuppofe the fun in the fouth- 
ern hemifphere, by w hich means the rarifac- 
tion round the globe is more towards the fouth 
pole than the north; the confequcnce will be, 
that reliftance is diminifhed towards the fouth 
pole, while at the fame time denfation and 
elaflic refiftance and compreflion are encreafing 
upon the northern hemifphere: thefe united 
circumnances mufl have a tendency to gravi¬ 
tate the earth towards the fouth pole. Again, 
as this gravitation proceeds foutherly, it brings 
the fun towards the equator, and its rays be¬ 
gin to reach the northern* hemifphere and weak¬ 
en the elaftic compreflive force of the northern 
regions, at the fame time as the fun’s rays leave 
the fouthern pole. Refinance to the fouthern 
declenfion is made by an encreafe of condenf- 
ation, which is an elaflic oppofition to the pro- 
grefs of the earth’s gravitation foutherly, till 
by flow degrees her foutherly motion totally 
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ceafes. And, as it was oblerved of the fun's 
oppofition and*rcpuifion of a comet, juft fo we 
may conclude the fouthern hemiiphere operates 
upon the fouth pole of the earth; her motion 
is ftayed by flow degrees, which alfo caufes, at 
thefe periods, fuch little variation of time for 
feveral days, until the refiftance in the fouth^ 
ecn hemifphere is fuflicient to repel the earth 
into a retrograde motion towards the north. 
This retrograde motion is facilitated by the ac^ 
tion of the fun’s light upon the northern hem ; - 
ifphere, which in its turn is reduced to a non^ 
refilling vacuum, or nearly fo. Hence her 
northern dcclenfion proceeds on the fame prin-i 
ciples as her fouthern, juft dekribed, and ter- 1 
minates in the lame manner. But, as I fug- 
gelled before, thefe motions might leflen by 
degrees, and leave the fun fixed, at the equator ^ 
and, as D. St. Pierre obferves, fet the world on, 
fire: but if we take into consideration the oth-. 
er motion of the earth, viz. the alternate prc-. 
fenting of her poles to the fun, by the alter-v 
natc rarifaetions of the two hemifpneres, we 
(hall fee, that thefe motions not commencing 
exactly together, there can no time arrive, 
when both will be fufpended at once; and the 
confequence will ever be, that thefe motions 
will not ceafe, unlefs the Author of nature 
countera&s their cau£e. I would be underftood. 
thatofthe two motionsdeferibed,the retrograde 
motion from either of the poles is prior to that 
from the fun, And we might, perhaps, add* 
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the inequality of the polar gravitations to the 
fun, may be another caufc.of the eternal uni- 
. formity of thefe motions. 

Let us try thefe principles once more, and 
apply them to the annual rotation of the earth 
round the fun; and if they will appear to in¬ 
duce this motion, we fhall have completed our 
prefent talk, and, indeed, more than I expell¬ 
ed leifure to attend to. 

We have already eflabliflied the principles 
of gravitation, and fhewn them to be confti- 
tuted in non-refiftance, (not magnetical attrac¬ 
tion;) that this non-refiftancc to motion or 
gravitation is induced by warmth, and that 
this warmth is generated by the fun’s light. 
We noticed, further, that as this warmth, or 
rarifa&ion, was encreafed while the fun was in 
the fouthern hemifphere, where the waters 
were more extenlive; that the earth approach¬ 
ed nigher the fun than when the fun was in 
the northern hemifphere, when the rarifaiflion 
was excited in a lefs degree, by reafon of a di- 
minilhed quantity of water: by all which it is 
evident I am not miftaken in regard of the true 
principle of gravitation. From the diurnal ro¬ 
tation of the earth upon her axis, there is a va¬ 
riation,even in the fun’s latitude,of the degrees 
of rarifattion: thus the vertical point of the fun 
is the higheft pofliblc degree; and this degree, 
it may be obferved, is fubjeft to the leafl den-, 
fat ion and comprefilon of any. Neverthclefs, 
this very latitude becomes more or lefs comprcil- 
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cd, in proportion to the length of time it is ab- 
fcnt from the fun. The fame holds true of all 1 
the intermediate degrees of rarifaction, north 
^ind fouth of the fun’s zenith, to thofe regions 
where rarifaclion is in no degree induced. Now 
as the earth rolls eaft, we will fuppofc that the 
part of the globe which undergoes daily rarifac- 
tions,andat the fame time is fubjeft to no&urnal 
compreflions, mull be that part which is about 
from forty-five to ninety degrees below the 
weftern horizon, the fun fuppol'ed to be in the 
meridian with us; the force of this compreflion 
would impel the globe forty-five degrees above 
the horizon eafterly: thus the part oppofite the 
fun, is the fpace of the higheft rarifaciion, and 
caufes the earth to gravitate dircclly towards 
the fun: next, the part that laft patted from the 
vertical flame of the fun, is fufficiently rarified 
to yield to the wetterly compreflion, and is, 
by this compreflion, impelled inceflantly in 
this immenfe circle it makes through the heav** 
ens. 

We have, fo far, marked the outlines of our 
new trrhl fyftem of gravitation and motion; 
and applied it to our inhabited globe. It mull 
now be fubmitted to the reader to determine 
its merits, if any there be, and make up his 
judgment on the whole. It is prefumed, how* 
ever, that, notwithftanding that ftudied brevi¬ 
ty and fcarciry of proof unavoidable in the fcan- 
tv limits preferibed, the candid reader will con¬ 
fetti the fubjeejt is fairly treated—the evidence 
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pertinent; and that the principles of gravita- 
tion and motion do appear to be founded in 
the various properties, Rates and efFe&s of the 
ethereal fire: that the doefrine, in all its parts, 
harmonizes, and mod aptly applies to the ro¬ 
tations and motions of our globe; and, finally, 
that this concife fyftem of principles is confpi* 
cuoufly calculated, not only to expofc the vain 
attempts of many to explain thefe myfterics of 
nature upon principles foreign to the fubjecl; 
but they may alfofcrve as a leading clue to fur¬ 
ther improvements and difcoverics in the fub- 
jefts of philosophical and agronomical cle&ri- 
city. 

It is undoubtedly true, that there is now o- 
pened to view an immenfe field for enquiry and 
mveftigation. All the wits and ftratagems of 
philofophers and academicians, to fubftitute a 
fyftem of principles whereby to explain the laws 
of gravitation and motion, are abfolutely abor¬ 
tive. They have forever miffed the criterion, 
the hinge, on which the Author of nature has 
fufpended them altogether. How muft the aft 
piring genius be now rallied into a contempla¬ 
tion of this hidden ppwer in nature, which has 
mocked all the refearches of the wife and learn¬ 
ed, efcaped the piercing eye of a Newton, and 
ftood aloof to the capacious foul of De Saint 
Pierre; refufing to reveal hcrfelf to the wife 
and learned, hath finally made hcrfelf known 
to a babe, in comparifon with others. 

Wake, then, ye Franklins! and, like your 
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predeceflbr^ keep to the point. Unfettered, 
high-born republicans! unawed by the cenfure 
of critics, the puffs of coxcombs, or the fcur- 
rility of academicians, lay hold on the oppor¬ 
tunity prefented for communicating a new and 
complete fyftem, whereby you will be able to 
explain all the myfteries of planetary and com¬ 
etary aftronomy: claim it as your native right. 
Franklin’s {hade beckons your attention f o the 
fubjed: he led the van to the high improve¬ 
ment; but bequeathed the immortal honour of 
its completion to his countrymen. The feeb- 
left of you all has ventured, according to a 
common faying, to break the ice; but the fub¬ 
jed is in embryo. More experiments, more 
enquiry and application, are neceffary to com¬ 
plete the fyftem, and apply it generally to the 
iyftems of nature. My province is limited to 
the inveftigation of medical eledricity; and T 
fhall, after a few more remarks, fubmit the in¬ 
veftigation of philofophical and aftronomical* 
eledricity to my fuperiors. 

From all the broken hints and fcattered lights 
I have endeavoured to refled on this new and 
intricate fubjed, it will appear fufficiently evi¬ 
dent, that the great Archited of the Univerfe 
hath poifed the whole conglomerated duller of 
funs and fyftcms upon this Angle, latent, myf- 

* The term, agronomical, &c. eli&ricity, I have ventured 
to adopt, as it appears peculiarly applicable to my fyftem. It 
appears evident, that henceforth planetary aftronomy, as well 
■9 comaary, mud ncccflarily involve the Audy of eledricity. 
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Serious agent, called electricity, or ethereal fire t 
that by one form of it, all the other elements 
are locked as in eternal ice; by another, they 
are again liberated and put in motion: by one 
form of it, a tout of flight is prepared; and 
by another, they are impelled to purfue that 
paflage: by one form of it, they prefs towards 
a centre; and by another, they are comprefled 
or repelled from that centre. But there is alfo 
a difference in the eflfe<ft, depending on the qual* 
ity of the matter a&ed Upon; otherwife our 
whole fyftcm would be at an equal diftance 
from the fun, or would all commence comets: 
For the diftance of every planet from its refpec- 
tive fun, is determined by the degree of rari- 
faeftion which the fun induces Upon its furface; 
and I have clearly {hewn, that the degree of 
rarifa&ion is determined by the quality of that 
matter the fun’s light is refle&ed upon. Alfo* 
the velocity of motion in each planet, is deter¬ 
mined by the degrees of rarifa&ion promoted 
On its furface. 

We have reafon to believe, that all globes 
are compofed of folids and fluids, as well as 
our own. It is very certain the moon is of a 
fimilar composition-. An efctenfive liquid ele¬ 
ment is ncceflary t& induce rotation on the 
axis; and this is Ueceflary to conftitute an an¬ 
nual rotation^round the fun: For in our globe, 
the annual rotation has its origin in the diur¬ 
nal; and, without much knowledge of plane¬ 
tary aftronomy, I venture to affirm, from 4 
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conviction of the truth of my fyftem, that there 
is an exa& correfpondency between the differ¬ 
ent rotations of the planetary fyftems, refpect- 
ing-their velocity. 

What fhall we think now of the doctrine of 
our fchools of philofophy? They have taught 
us to believe the fun is a globe of culinary fire— 
a furnace, like that of Nebuchadnezzar’s con- 
ftrucfcion. Was that the cafe, it would form an 
infinite fpace of non-refiftance,and its whole fyf- ' 
tern would gravitate to it, and be confumed. 
Moreover, if it was elementary fire expanded, it 
would need fuel to fupport the flame. This ouf 
philofophers well enough conceived of; and in 
the diforder of their theory, they tumbled com¬ 
ets, one after another, into his bowels, to perpe¬ 
tuate this imaginary kind of hell to creation, for 
fuch it mufl prove. At another time, they have 
made thefe comets the main tranfports to con¬ 
vey the fources of animation and life from funs 
to their refpeclivefyftems: but, alas! what kind 
of funs fupply this nutrition? Flaming volca¬ 
noes—millions of iEtnas united! We might 
think, were thefe comets of fo much utility as 
tranfports, we might as well lofe the fun, as 
lofe them. But when the foundation of any 
theory is falfe, the whole fupcrftru&ure will be 
of the fame texture. The notion of a comet 
being heated, at its perihelion, two thoufand 
times hotter than red-hot iron, is no lefs abfurd 
and erroneous. There is no doubt but that a. 
degree of warmth is preferved in the comet, at 
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its perihelion; but we cannot admit the idea 
,of fuch amazing vicifiitudes, efpecially if we 
fuppofe them to be the habitations of beings: 
Let us rather fuppofe, that as the comet ap* 
proaches the fun, and comes within his repel¬ 
ling force, the circumambient ethereal fire of 
the comet is repelled from its front, which we 
know is the cafe; and, confequently, that the 
action of the fun’s light is lefs refractive, or re¬ 
verberatory, and induces lefier degrees of heat, 
in proportion as the vehicle of light is dimin- 
ilhed. Moreover, it is certain, that if the com¬ 
et was no hotter than we can heat iron in a 
furnace, we fhould not fee that luminous tail, 
oppofite the fun : Was fuch a heat to pervade 
the comet, the rarifaction would extend all 
round the comet. But this luminous appear? 
ance mull, arife from the cflufion of ethereal 
fire, and muft have for its focus a denfity in 
proportion to the effufion : the focus is ftill in 
the part of the comet oppofite the fun. Again, 
did not darknefs pervade the part of the comet 
oppofite the fun, we fhould not be able to dif- 
cover this fufion, no more than we can difeo- 
ver the fufions of the ethereal fire from the po¬ 
lar regions, called the aurora-borealis, in the 
day time. But how can we fuppofe the comet 
thus heated, and at the fame time not illumine 
.the regions all around it, and fo dellroy this 
denfity, which is known by the degrees of ex- 
iftir.g cold, or, by its light, prevent our being 
jiblc to difeove* the illumination of its fufion? 
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Finally, we muft conclude that there is a coun¬ 
terpoizing power, whether we can account for 
it or not, that apportions means to their ends, 
and harmonizes all the works, laws and move¬ 
ments of nature. But admitting the comet is 
heated two thoufand times hotter than red-hot 
iron, our philofophers might blufh when they 
tell us of norms of hail, fnow, &c. in the at- 
mofphere of fuch a comet. 

There are many more points of view in which 
I fhould confider the caufe, the power and ef¬ 
fect of this fubtile effluvia. I would £hew that 
the motion of the earth upon her axis, was one 
caufe of the aurora-borealis; and the fucking 
of wind from a warmer region, conveyed this 
friftion into the horizon—the caufe of its not 
afcending fo high in the fummer of the north¬ 
ern hemifphere, as in the winter. I would 
further fhew, that the exifting degree of cold 
was a proof of, and the criterion by which you 
may know the prefent denfity of the ethereal 
fire.—I would prove it by the corufcations that 
may be induced, by Broking your hand upon 
the hair of fome animals* in a very sold day— 
by corufcations that have fomctimes alarmed 
people, when putting off woolen or flannel 
cloathiug in a fevere cold night. But I muft 
wave ail further notice thereof, until I have 
more leifurc, and a more favourable opportu-, 
nity of doing juflice to a fubjeft of fo much, 
intricacy. 
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We will, reader, if you pleafe, make one ufc 
of the foregoing dot! rine. Under the enlarged 
.view in which we have confidered ethereal fire, 
it appears, as it were, almoil the Deity of na¬ 
ture. Was it not a myfterious inftinft, that 
hath led fo many of the untutored tribes of the 
• earth, to pay divine honours to the fun, and 
even to fire, in fome inftances, as being of the 
fame fpecies? The fun appears to be, in the nat¬ 
ural world, what God is in the fpiritual; there 
feems to be a ftriking analog)* exifting between 
the natural and fpiritual world. The celebra¬ 
ted founder of the Moravian Church, laboured 
fucccfsfully toilluftrate this. Indeed, that tea¬ 
cher who came from God, taught the doctrine 
of the fpiritual kingdom, by fimilitudes bor¬ 
rowed from the natural world. We have, in 
the fubfequent pages, confidered the fun as the 
confummation and infinite fountain of ethere¬ 
al fire; that Ills very prefentre gives law to his 
whole fyftcm: what a figure this, of its Divine 
Author! the glory of whofe prefence, executes 
all his will; fo we read. Exodus xiv. 6, 24. “ The 
Lord looked upon the hojl of the Egyptians , through 
the pillar of fire and of the cloud , and troubled 
the hojl of the Egyptians ' 9 The prefence of the 
natural fun produceth different effects, accord¬ 
ing to the quality of the body prefent; fo is 
the fpiritual Sun: His prefen ft is a fource of 
eternal tranfport to the moral foul; but to the 
immoral, “ devouring fire and everlafling burn - 
ngJ’ Again, there is a participation of the 
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fame element as the natural fun diffufcd through 
all the natural world, by which means they are 
all fubjeclcd to his laws—are of animals and ve-. 
getables fuccoured, nourilhed and preferved in 
life; fo it is with refpeft to the fpiritual Sun, 
wherever there is a participation of the fame 
nature of the fpiritual Sun, throughout all mor¬ 
al intelligences, the prefence or the fpiritual 
Sun imparts fpiritual nutrition, increafe of grace: 
and joy in God. This is the Father’s cultiva-. 
tion of the branches in Chrifl; “I will mani-. 
fell myfelf unto you;”—“if I depart, I wilf 
lend you the comforter;” I will not leave you. 
comfortlefs. As if he had faid, have I taken, 
care of the natural world, that the fun of na¬ 
ture fhould pot ceafe to bellow its enlivening* 
prefence upon all the animate world that live 
by a participation of the fame element; and 
will I deny the joys of my prefence to thofe 
who, by the fame fpirit, are become one with 
me; no, “ ye fhall be loved of my Father, and 
I will love”—“we come unto you, and make 
our abode with, you.” 

But there is a gloomy difparity prefented to ; 
our view, between the natural and fpiritual 
world; there is no exception to this participa¬ 
tion of the element of the natural fun, through¬ 
out the whole family of animals and vegeta¬ 
bles; they all l&e by this participation, and are 
all nourilhed by the prefence of the natural fun: 

• but not fo in the fpiritual world, or among the. 
v^hple. family of moral intelligences j for we 
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perience daily what we read; “The fool hath 
faid in his heart, there is no God;” no Sun of 
the fpiritual world; fo grofs is his *darknefs., 
“They defire not the knowledge of God,” there 
k no fpiritual Sun for them. “Ye have both, 
focn and hated, both me and my Father;” the 
fpiritual Sun is often five to thefe. But I need 
not enumerate paflages; thefe are fufticient to 
fhew, that the natural world preaches the doc¬ 
trine of man’s depravity, and teftifies in behalf 
of its Divine Author, that “a man muft be born 
again before he can foe, (can fee —a remarka-. 
ble expreflion) the kingdom of God.” As if 
he had faid, there is no life, no animation in 
the natural world, but by a participation of 
that ethereal fire, which conftitutes the fun of 
nature; and by which participation alfo, the 
fun of nature becomes a quickening power in 
the fubjeft of that participation ; fo it is in the 
fpiritual world, “except a man be born again,, 
or except ye be baptifed with the Holy Ghoft 
and with fire (fee the analogy) ye cannot fee 
the kingdom of God;” ye can have no poflible 
conception, not the fainted idea of the glory of 
the fpiritual Sun; he is fecn only by a partici¬ 
pation of his likenefs; hence our dear Redeem¬ 
er affirms this important truth as it were by an 
oath, “Verily, verily I fay unto you, except a 
man be born again, he cannot fee the kingdom 
of God.”* I think wc have found one text in 
the volume of nature, that ftrongly teflifies the* 
fame important truth: So God and nature are 
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not at variance. And we may add , it was meet 
the fan of nature fliould put on the fable mantle , 
when the fpiritual Sun agonized on the crofs . 

From a confideraJtion of the exquifite powers, 
which the Author of nature hath inverted in 
this ethereal fire, we may be naturally led to 
expecl, at leaft, that there may be fume exten- 
five ufe made of it as a remedy of difeafes in 
the human body. The various modes in which 
it may be adapted to our ufe, the velocity of 
its motion* the finenefs of its particles, the pure- 
nefs of its nature, the immenfe number of ef¬ 
fects it produceth, the harmleflncfs of every ef¬ 
fect, when carefully applied, would fuggeft to 
us, the propriety of an extenfive experiment, 
and the probability of great fucccfs. Can we 
fuppofc that nature hath endowed this element 
with fo many artonithing powers,- that all cre¬ 
ation is nourifhed and fupported by it, and 
that none of thefe inverted powers can be made; 
ufe of in curing difeafes—that we muft look' 
for no aid in this refpect, but from the fugi¬ 
tives of nature? or is this the interdicted fruit, 
and all mankind filially obfequious of late? or 
do we, as the Jews in another cafe, judge our- 
felves unworthy of the blefling? or are we dif- 
gufted at the allegorical allufion it bears to the 
fpiritual world, to baptifmal fire, that fan&ifies 
the foul from fpiritual difeafe; that we will not, 
by tcrreftrial fire, purge the body from its dif¬ 
eafes? I will here confcfs, that I believe the 
Millennium is at the door^ and that this ctho- 
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real fire will be as confpicuous a mean of pu- 
rifying the body from difeafe in that day, as 
the fire of the fpiritual kingdom will be, in pu¬ 
rifying the fouls of men; and that the publica¬ 
tion of this medical treatife, is not without the 
intention of Heaven. 

I fhall then, in good confcience, and in obe¬ 
dience to God, and love to my fellow-creatures, 
prefent them with a fyftem of principles, and 
of pra&ical rules, in a plain, familiar manner, 
whereby any man of common ingenuity may 
have a full undcrllanding of the nature, prop¬ 
erties and effects of this powerful remedy of 
difeafe, and be informed in what manner he 
muft apply'it in all cafes. 
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CHAPTFR II. 

✓ 

Of the conduftors of the Jhock in the human body— 
An exceffive a SI ion of the fhock described — A 
moderate a Elion an infallible cure of fever and 
inflammation—A ucak aClion peculiar to cafes 
of debility—Of infolation , its aft ion a dir eft Jtim - 
ulus — Proper mode of uftng it, &c. 

Of the Conductors . 

T O underftand the manner in which the 
electric fhock is conduced through the 
human body, is a matter of no fmall import¬ 
ance to a thorough invefligation of the fubjcCt 
of medical electricity. To know whether it is 
conducted by the bones, mufcles, fluids, of all 
three, is a matter of enquiry, and demands our 
firft attention, that we may know, in general, 
what cfFeCt the ihocks are likely to produce in 
the body. 

Thofe who have been acquainted with elec¬ 
trical machines, muft neceflarily know that 
there is a great difparity in the aptnefs of fome 
conductors, compared with others; and that 
the fhock will incline altogether to that con¬ 
ductor which is the mod apt or fuitable. 

Thus—i ft. quality, metalic fubltances. 

2d.-water, blood or liquids. 

3d.-animal bodies. 

' 4th.-green wood. 

5th.-dry wood,carth and the like. 
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Let all thefe different conductors be presented 
at once to convey an clcCtric fliock, and the 
moft fuitable, viz. the metal, will receive and 
convey the whole, or nearly the whole quanti¬ 
ty or charge contained in the receiver. Again, 
it you remove the metallic conveyance, and pafs 
the fhock as before, it will fall upon, and be 
conducted by the pure liquid element; if you re¬ 
move thepure liquid element,and pafs the fliock 
it will fall on the human body, remove the 
human body, &c. and the (hock will pafs on 
the green wood; andlaflly, it will pafs, though 
very impcrfe&ly, upon dry wood, dry earth, 
and many other the like fubftanccs; but the 
aCtion could not be perceived in the human 
body, when thefe deficient conductors form 
any part of the conveyance with the human 
body, admitting the quantity is not exceflive. 

I have placed the human body below pure • 
fluids, and for this obvious reafon; there is a* 
fcantinefs of fluids on the furface, efpecially at 
times, which impedes the motion or force of 
the {hock, and this impediment would be fuf-. 
ficient to turn its flight upon pure fluids, to 
which it has free accefs. 

Let thefe reafonings be applied to the human • 
body, and we {hall difeover at once, that the 
fluids are the principal conductors of the elec¬ 
tric {hock; and as the blood makes the greater 
part, the blood doth confcquently receive and 
convey the fhock through the body. 
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Jn extejftve aft ion cf the fhock defcribed . 

To illuftrate and render familiar the acHori 
of this elmentary fire in palling an animal body. 
Or the invariable effefts produced thereby, we 
{Hall be aflifted by obferving the eflefts produ¬ 
ced by an over-a&ion thereof. Dr. Franklin’s 
experiments having put it beyond all doubt, 
with thofe who have any information on the 
fubjeft, that this elementary fire, which we call 
lightning, is to a demonftration the fame in 
quality, and in the effefts it produceth, as that 
fire promoted by the artificial machinery,* my 
talk is rendered the lighter/ This being grant- 
fed, we will draw all the information from this 
fource that can be obtained at prefent, to affift 
in our enquiry. When a perfon is flain by this 
over-a&ion of the fhock, I fuppofe it may be 
laid that they die of total atony and laxity; that 
is, the diftenfive force of the fhock hath des¬ 
troyed every degree of tone and tehlion thro*- 
out the vafcular fyftem. The expanding, dif- 
tending properties of this ethereal fire, are ca- 
pable of performing this without rupturing the 
veliels. But its power of fwelling the diame- 
f« rS j t ^ le ve Hcls is fo confpicuoiis, that it is 
u ° i diflefHon, that the veflels are fre- 
^. ntl y ru ptured in thofe who have received \ 
nimft^ Uant ^y from * thundcr-cloud. This cir- 
ed i« a Ju Ce , of tlle veflels being burft or ruptur- 
* leading clue, by which it is eafy td 

* Vide chip. 4, p. it6, a17. 
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difcover, not only that the blood conduCs the 
effluvia through the fyftem, but alfo that very 
peculiar effect of the (hock upon the vefiels, 
which, if tempered by art, may be conducive 
of the moft happy confequences: For it is in¬ 
controvertible, that if an exceflive quantity of 
eleftricity is capable of reducing tone and 
tenfion, in an inftant, to that degree of laxity 
which terminates in inftant death, to filencc 
at a touch, viz. by a violent diftenfion, the 
whole vafcular fyftem, that they cannot em¬ 
brace the fluids any more than an artificial 
lube; it follows, that was this power tempo¬ 
rized by art, adminiftered in form and quan¬ 
tity, fuited to the exigency of any encreafed 
degree of morbid tenfion, as in a fever, or in¬ 
flammation of any kind, it muft be adequate 
to the talk of reducing that fuppofqd tenfion, 
at the leifure of the electrician* 

Another effect produced by this exceflive 
a&ion, is very confpicuous, and deferves our 
attention. This is the effeCl produced on the 
pores: this element pafling in great profufion 
through the body, filling every part, blows 
open the pores, in an exceflive degree, when 
the quantity received into the fyftem is ex¬ 
ceflive* • 

It is undoubtedly true, that if a perfon's 
cloaths are dry, the whole body of fire is con¬ 
duced through the fyftem by the fluids ; 
botwithftanding, this effluvia prelTes towards 
the fur face, and through the pores^ with fuck 
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violence, that any covering upon the body 
that is not fufficiently pOrus, is fraXured, or 
blown entirely from them : this is the cafe 
with fhoes and boots, through which the paf* 
fage is not fufficiently free ; but it perfpires 
linen or woollen fo freely, that they are feldom 
or never fraXured. Thus it perfpires the 
whole body of mufcles (the bloodveflels ex¬ 
cepted) fo freely, that they never appear to be 
wounded, unlefs in fome very extraordinary 
cafe. But the veffds, which contain the con-* 
duXors, upon which this expanding,diftending 
clement falls with great freedom, will be fre¬ 
quently ruptured, or burft. 

My reader will pleafe to eXcufe me, in no* 
ticing any occurrence that may reflcX light 
on this intricate fubjeX. It occurs to my mind, 
that one or two refpeXable men, who havd 
tanned tfie hides of animals which have bceti 
{lain by the over-aXion of this ethereal fire, 
from the cloud, told me, their fkins would not 
make firm, impervious leather; the pores in the 
fkin were fo expanded, dilated or enlarged, that 
the aftringency of the bark was not lufficient 
to render it equally firm with other leather. ; 

The diftending, expanding, dilating propel 4 * 
ties of this powerful agent are vifible in its ef¬ 
fects every where upon inanimate fubftances : 
thefe I {hall leave to the reflexions of my read* 
er ; : and (hall draw a fecond inference from 
this over-aXion of eieXTicity on animal bodies? 

What haturally refulti from the before re* 
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cited fa&s is very obvious—needs hardly any 
comment. Any man of the lead difeernment 
muft difeover at once, that this is an agent 
againft a checked perfpiration ; that if admin- 
iftered in due degree, by the artificial machine¬ 
ry, muft be of ineftimable ufefulnefs in fevers, 
inflammations, peripneumonies, pleurifies, St. 
Anthony’s fire, and in fome kinds of dropfies, 
&c. &c. That when we compare its effetts 
on the veffels, and in promoting perfpiration, 
we have reafon to believe that mankind will 
foon derive fome important relief from dif- 
cafe, by a judicious application of this fubtile 

effluvia. 

• « 

A due proportion , an infallible cure for fever and 

inflammation . 

I know of no fever without tenfion and re- 
tenfion; in fliort, this is what conftitutes a 
fever, and to remove thefe is to cure a fever. 
This, I believe, will be readily granted, by 
any one who has a knowledge of the nature 
of fever. It amounts to a certainty with me, 
that if an cxccflive a<ftion produces the ef- 
fe<fts deferibed under the laft head, which I 
think no one will deny, we have juft now dis¬ 
covered a medicine of the laft importance to 
mankind—a fure, a fafe and an eafy remedy 
for the moft dangerous, painful and moft fatal 
of difeafes, and which have been but very 
imperfettly refilled by the beft medical aid hi¬ 
therto afforded. * Electricity produccth that 
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very lingular effeft, juft that which is wanted 
to remove fever* and for which innumerable 
means have been ufed to little or no good 
purpofe. 

Indeed, the cure of a fever, by any other 
means, is exceedingly embarraffed ; hence the 
beft medical aid generally afforded, goes no 
further than to make fome neceffary evacua¬ 
tions, &c* Something like a mariner, who 
tifcs all his (kill to navigate his veffel in a tern- 
peft, which he cannot run into a fafe harbour. 
When we look into the nature of fever, and 
pbfer.ve the rctenlion of the perfpirable vapour, 
the tenfion of the veffels, the diminiihed ftate 
of their diameters, the violence with which 
they embrace their fluids, their encreafed la¬ 
borious a&ion, phyficians are fomctimes in¬ 
duced to tap a vein, to leffen the quantity of 
fluid : this will give a temporary relief, and 
it is but temporary; the pores are yet clofedj 
the fever heat cannot be abated, unlefs a dia- 
phorefis is induced; the retained heat will 
bring down, in a fhort fpace, the diameters of 
the veffels, to embrace the diminiihed quantity 
of blood with equal violence, and all the fymp- 
toms of diftrefs will be renewed, if we con¬ 
trail the ufe of letting blood in this ftate of the 
. fyftem, with the electric Ihock, confidering the 
effc<fls produced thereby, we fhall difeover 
an infinite difparity in the two, a vaft difpro- 
portion as to the aplnefs and luitablenefs of 
the one compared with the other. The dimin- 
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idling the quantity of fluids is, at bed, but a 
temporary abatement of pain and diflrefs; doth 
not, in the lead degree, afte<d the original 
caufe, or what conilitutcs fever, viz. tenlion 
and retenfion : But the eledric fhock, admin- 
iftered in due proportion, goes to the very 
bottom of the caufe: the elaftic fpring im¬ 
parted to the veffels, by the flight of this dila¬ 
ting, diftending element, being conducted 
through the veficls by the blood, foftens the 
action of the veffels, by enlarging their diame¬ 
ters; confequently they embrace the blood with 
lefs tightnefs, and there is an immediate abate¬ 
ment of pain, &c. This, however, mud be 
purfued to a certain degree, that is, until a free 
perfpiratiou is eftablifhed; otherwrfe the relief 
obtained will be but temporary, like that of 
letting blood; for there is nofuch thing in na- 
turc> as a cooler in feVcr, properly fo called, 
but that which induces perforation, or, if you 
plcafe, fweating : no fever is radically cured, 
but by this evacuation. A fever hath its fird. 
rife in the fuppreffion of perforation, and thofe 
that become bilious from the fame caufe. To 
defid the ele&ric fhock before perfpiration is 
edabliflied, would be to leave the caufe of heat 
unremoved; and the confequence will be, that 
whatever degree of tenfion you took off by the 
fhock, will be recommenced, and will be all of 
a piece with letting blood. But as it hath been 
demondrated, from theover-acUonof the fhock, 
that a due proportion may be found that will; 
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anfwer this purpofe, either in the quantity of 
the charge, or the number of the {hocks, there 
is nothing doubtful of ultimate fuccefs, wher¬ 
ever there is a judicious and careful attention 
paid by the operator. 

There is little reafon to fufpeCt that a redun- 
dency of blood, or a full habit, hath any thing 
to do in promoting fever; it is rather proba¬ 
ble, that the exceflive aCtion of a fever arifes 
from Come previous inaction from languor, 
from fome deficiency or debility of the direCt 
or indirect kind. Fever is as frequent in a pe^ 
nury of fluids, as in fanguine habitsj and to. 
have recourfe to phlebotomy or blood-letting, 
in any fuch increafed degree of morbid aCtion, 
is miserable, whether it be in fever, pleurify, 
or in peripneumony. Again, in every prediC, 
pofition to fever, there is more or lefs deficien¬ 
cy in the fecretions, a vitiation of the humours, 
a coagulation of blood not duly mixed. The 
rarifaCtion of fever heat doth not remedy 
all thefe diforders in the fyftemj they all call 
for the afliftance of the electrical effluvia upox* 
them : hence, in every point of view in which 
we may confider electricity, we find an en- 
creafing value in it, an encreafing dependence 
upon it, an encreafing blefiedneis to be derived 
from it. It appears to me, and I think I (hall 
make it appear fa to others before I clofe thefe 
.pages, that had we afked of Heaven, and had 
Heaven granted to us one mean of health, (hort 
of miracle, we could not conceive of any thing 
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- to anfwer fo many valuable purpofes. It is con- 
fpicuoufly fo in the ftate of nature: from its 
properties,, in fuflaining, enlivening, accelera¬ 
ting and animating the whole animal and vege¬ 
table creation, we confidered it as the foul of 
the univerfc; and when it is truly improved 
by art, or artfully adapted to medical purpofes, 
it appears to tranfeend all other bodies, as it 
doth tranfeend them in fupporting life in the 
Ilate of nature. 

It is too far plain to, need any comment, that 
any medicine, agent or power, which, when ad- 
adminiftcred in a great degree, is capable of 
fwelling or dilating the vellds till they are rup¬ 
tured or burft; and that a lefler quantity, duly 
apportioned to the exigency of tenfion in a fe¬ 
ver, fhould not be able to remove that tenfion* 
It is equally impoflible, that, in the over-a&ion 
of that fame power, agent or medicine, there 
fhould be fuch a violent preflure, oozing or 
blowing through the pores, as to affett the fkin 
of an animal, as before deferibed, or to blow 
boots and (hoes from the legs of a man j and 
at the fame time, adiminifhed quantity appor¬ 
tioned to the exigency of a fupprefled perfpi- 
ration in a fever, inflammation, cold,or whatev¬ 
er may caufe fuch fuppreflion, which fhould not 
be removed by this fame agent. I think it is 
now made evident, and mufl leave a convic¬ 
tion on the mind of every judicious reader, 
that eleftricity is a peculiar, and an infallible 
xemedy for fever and inflammation. - 



8 o MEDICAL ELECTRICITY 

A deficient degree only , is proper in cafes of debility . 

Medical ele&ricity hath been greatly dis¬ 
graced by an improper adminiilration thereof, 
in many, refpects; Sometimes by applying the 
fhock only, when infolation was more proper; 
at other times, by infolating only, when the 
fliock was more neceflary; Sometimes by elec¬ 
trifying a part, or feat of complaint, which 
had for its caufe the general diathefis, without 
electrifying throughout the fyitem, to remove 
that diathefis. But what hath been of a worfe 
confequence than all the reft, is a total negledt 
of the patient’s temperature of air; that is, to 
keep the patient from every the leaft degree of 
coolncfs during the operations of electricity* 
and for Several days after the operations of 
electricity are defifted. But what I mean par¬ 
ticularly to reprobate in this place, is the im- 
propriety of ftrong Clocks in cafes of debility. 
There will be, however, a temporary fenfation 
of debility experienced from the continuation of 
the lighted: Clocks; inafmuch as the mod gen¬ 
tle electrifications will, if continued, attenuate- 
the fluids, promote jxrfpiration, and, by a kind 
of rarifaCtion, or ffiCtional heat, propel off air 
contained in the blood-vefl’els, and in every 
part of thefyftcm; by which means, all the- 
veffels become lefs diftended, and confcquent-/ 
ly, a fenfation of languor is experienced. Thi*, 
however, is no argument againfl the propriety*, 
of ufing electricity in cafes of debility; for. net-. 
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withftanding this feeming debility, the ultimate 
termination of the proccfs is, the fyflem is pu¬ 
rified of vitiated humours, the fecretions are 
accelerated, and the digeftive powers are invig¬ 
orated, and an appetite for food is the com¬ 
mon confequence ; and, by this procefs, more 
food is taken and digefted, more nutriment is 
fupplied to the fyftem, and the veflels are re- 
plenifhed with vital ftimulus, and the whole 
fyftem is thus invigorated. But the over-ac¬ 
tion of the fhock is much to be dreaded in caf¬ 
es of debility. What this over-a&ion is un- 
derftood to be, hath been before explained; it 
is a reduction of the tone and tenfion of the 
veflels in particular: there is an equality of ten¬ 
fion on the whole mufcular folids undoubtedly; 
but the over-a<ftion of the (hock is experienced 
in the veflels chiefly. If the (hock is fufHcient- 
ly ftrong to fpring, to diftend or dilate the vef- 
fels, it weakens and diminifhes their power of 
propelling on the blood contained in them: 
hence if the circulations are already too languid, 
it is madnefs to add to their degree of languor, 
which hath been the cafe ten tnoufand times, 
and hath been one caufe, among many others, 
of keeping medical eledlricity in difrepute, al- 
moft from the firft difcovery of it. But as the 
peculiar effe&s produced by the fhock are now 
clearly linderftood, it is hoped that thefe im¬ 
proprieties will be avoided in future. 
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Of bfolation. 

This fubtile ele&rical effluvia, or elementary 
fire, hath been confidercd as the principal agent 
of the animal and vegetable life; that its action 
was a direft ftimulus; that a deficiency of it, 
which is fometimes caufed by heat, endangers 
difeafes of debility; that in this deficiency, how¬ 
ever, is founded the laws of gravitation and 
motion; and that the laws or nature were fo 
arranged, that temporary fupplies Ihould be 
occafionally imparted, in fuch a manner and 
degree as not to impede the laws of gravitation 
and motion on the one hand, nor fuffer animal 
and vegetable life to perifh on the other. We 
come now to the confidcration of the artificial 
fupplyof this ethereal fire, and the inveftigation 
of its effe&s* Seeing this element is evidently 
the grand principle of animal life, and we have, 
either by the interpofition of Heaven, or by a 
miraculous ftretch of human genius, or limply 
by good luck, obtained means of converting it 
to our ufe in many forms, it would feem, as 
1 faid before, that if art hath any thing to do 
in improving nature, common prudence would 
fuggeft that we no further negleft to improve, 
for our ufe, the moft eflential mean of health 
to be found in the univerfe, nor fpend our la¬ 
bour and (kill upon (^comparative) infignifican- 
cies. Not that I mean other medicines fhould 
be negle&cd : many of them arc, and undoubt¬ 
edly always will be, neccflary to the cure of 
difeafes. But what 1 mean is, that there ard 
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already a fufficient number of valuable medi¬ 
cines difcovered, to aid elcCtricity in the heal¬ 
ing or preventing nearly the whole catalogue 
of difeafes; and that ele&ricity hath been neg¬ 
lected, to the great detriment of mankind, I 
am not, however, of the opinion of fome, that 
this hath been a wilful negleCt, fearing left it 
fhould become too familiar; that every one 
would be in pofleflion of fo great a mean of 
health, that the faculty would be injured there¬ 
by. Every confidcration that hath induced me 
to publilh this treatife, ftands oppofed to that 
idea: I know that medical electricity hath ne¬ 
ver been underftood; that the fubject is very 
Occult; that thoufands, in all probability, yea, 
undoubtedly, have gone about the bufinefs with 
an intention to do their utmoft with it: But 
the adminiftration of it requires fuch minuter 
nefsof (kill, and this hitherto tobe obtained only 
from long pradice, that many, before they had 
acquired that necefiary fkill, have flung by the 
whole bufinefs in defpair, or only ufed it after* 
Wards for a paftime. 1 have known phyficians 
to die of difeafes, with their machines by them, 
of which, had they underftood them, and 
known what is now known, they might eafily 
have cured themfclves. So I conclude, that 
had phyficians abfolutely known the medical 
life of electricity, and been crtlel enough to re* 
fufe it to their neighbours, they would never * 
have refufed it to themfelves and their families* 
The artificial infolation is not yet fully un* 
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derftood: The mod that can be faid is by way 
of inference, from the confideration of its be¬ 
ing naturally, or in the date of nature, the an¬ 
imating, quickening and fudaining principle 
of life and motion, and from the trifling ex¬ 
periments that have been as yet made with it* 

I fay trifling experiments; for the greated con¬ 
tinuations of infolation have been but fhort. 
The artificial infolation produceth no effeCt 
longer than during the time the perfon is upon 
the infolating dool or dand: as foon as he fleps 
off that dand, he lofes the plus electrification; 
he is on an equilibrium with thofe fubdances 
he dands connected with. What if an opiate 
Ihould lofe all its effeCt in that fhort fpace of 
time which people commonly dand electrified ? 

It would foon lofe its high cdimation too. The 
artificial infolation, or filling the body with this 
elementary fire, difcovers itfelf in feveral par¬ 
ticulars; fuch as an acceleration of the circula¬ 
tions, warmth, and, when carried to a high 
degree, a vertigo, or fwimming in the head: 
This vertigo is undoubtedly formed by a redun- 
dency of blood, flung into the head by the fud- 
den action of the veffels. A few fmart fhocks 
paffed from the tides of the neck to the feet, 
will immediately remove this diforder, by fof- 
tening the aCtion of the veffels in the lower ex¬ 
tremities, and then the infolation may be con¬ 
tinued; or, in a weakly perfon, it would be . 
bed not to carry it fo high, or, to remedy it* 
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to pals the {hocks from the hips to the feet only. 

The fenfation of warmth experienced, is the 
effecl of the infolation, and arifes from the accel¬ 
eration of the circulations. It is found by exper¬ 
iment, that thepulfe is quickened two or three 
pulfations in half a minute. This acceleration 
of the circulations cannot arife from any degree 
of tenfion that might be fuppofed to be induced 
in the fyflem, becaufe it is almoft inftantane- 
ous with the firft infolation; wherefore, it 
muft arife from a caufe independent of ten¬ 
fion, or at leaft any fuddenly-increafed ten¬ 
fion. It is undoubtedly occafioned by the 
operation of this a&ive principle of life on 
the fluids independent of the veflcls. It il 
the infeparable property of this effluvia, when 
attached to light bodies, to repel them afun- 
der by the globular atmofpheres condenfed 
around them : thus when this fupernatural 
quantity is added to the natural (the natural 
itfelf being a&ive) the fupernatural, or artifi¬ 
cial quantity encreafes the aefion of the natur¬ 
al ; by ftimulating the globules of blood with 
higher and more adlive atmoljpheres, filling 
the veffels, buoying up the fluids, they flow 
with more freedom and vigour, with the fame 
exertion of the heart and arteries, the fame ten- 
fity of the veflels. 

Thus, the operations of the artificial, or fti- 
pernatural quantity, prove my hypothefis con¬ 
cerning the natural quantity,to be true,viz.that 
this elementary fire is the foul of the univerfe* 
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the all-fuftaining, animating, pervading princi* 
pie of life and motion in the animal and ve¬ 
getable creation: and the operations of the 
natural quantity prove, to a demonllration, 
that the artificial, or fupernatural quantity fup- 
plied by art, is an additional fupply of the vi¬ 
tal principle of all animation and life. But 
here may arife a queftion—May not the excite¬ 
ment of this artificial infolation be carried fo 
high as to induce indirect debility? To which 
I anfwer, it is not likely that any confiderable 
inconvenience would arife from a high and 
lengthy infolation, efpccially if the veflels in 
the lower extremities were once in a day or 
two flackened in their attion by a few fhocks 
fufficiently ftrong for the purpofe, to prevent 
vertigo: moreover, the encreafe of the natural 
quantity, from fummer to winter, is an en¬ 
creafe of health and vigour ; and the con¬ 
tinuation of this denfity of eledlric fire through 
the cold feafon, is a continuation of health, and 
leffening the number of difeafes among man¬ 
kind. In a high (late of artificial infolation, 
there will be promoted a perceptible perfpira- 
tion; fo that I cannot difcover that it forms 
any kind of predifpofition to fever or inflamma¬ 
tion. This element we call fire, when expand¬ 
ed, is in an undifturbed ftate, far from what 
we call warmth; it is only capable of firing 
combuftibles in the inftant of its expanfion.— 
You may charge a calk of powder, or a glafe 
of rectified fpirits with this fire, and it will pro* 
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duce no vifible effect; but if you expand the 
element, by taking off a fpark, it will take fire 
or flame. This element is itfelf cold, but by its 
activity on the animal life, produceth warmth: 
it is diflimilar to all other things in nature, and 
we cannot conceive that any degree of it is 
dangerous, merely becaufe other uimulants in 
great degrees are dangerous. 

Infolation a direft flimulus . 

From all that hath been faid on the fubjeCl 
of infolation, it is manifeft enough, that it is a 
very diffufive, active flimulus; that it hath an 
inftantaneous effeCt on the circulations, in 
quickening and invigorating the animal pow¬ 
ers ; and, as fuch, it may be denominated a di- 
reft flimulus. 

From all that I have been able to afcertain 
of medical electricity, in more than fixteen 
years practice, I have denominated a ftrong ac¬ 
tion of the ftiock to be a direCt debilitator ; 
the aCtion of very weak (hocks, to be an in¬ 
direct flimulus ; and the aCtion of infolation to 
be a direCt flimulus. A very ftrong (hock a* 
bates the vigour of the animal functions, and 
may reduce them to inftant death. Some 
would have this called indirect debility; but 
as there is no fpace of time between the firfl ac¬ 
tion and the debility, I think it is more prop¬ 
erly denominated direCt debility. The eleCtric 
(hock, in the lighteft degree of it, cannot be 
confidsred as a direct flimulus; for if the light- 




,Google 


(C) Jeff Behary 2019 


87 



88 MEDICAL ELECTRICITY 

eft fhocks are frequently repeated, they induce 
a temporary fenfation of debility, in the man¬ 
ner before deferibed; but they may be confid- 
ered as an indireft ftimulus; for, inafmuch as 
a continuation of the gentle electrification in- 
duceth warmth, this warmth has a tendency 
to induce tenfion and vigour. Moreover, the 
digeftive powers are aflifted direCUy by the op¬ 
eration; and fo the fyftem becomes invigora¬ 
ted by a kind of fecondary caufe; wherefore I 
have given it the name of indirect ftimulus. 

But filling the body with this elementary 
fire, produceth an effect quite different to any 
other mode of application. It operates fome- 
thing like an opiate, but more fuddcnly, and 
affeCts the fyftem differently: an opiate accele¬ 
rates the circulations, by inducing tenfion on 
the veffels; but this ethereal effluvia, by affect¬ 
ing the fluids primarily, and the veffels fec- 
oodarily, as hath been already deferibed. 

It is evident from every confideration of its 
effects, that it Ihould never be ufed in any ftate 
of increafed pulfation, or morbid excitement- 
It is equally evident, that it is peculiarly ufe- 
ful, and ought ever to be ufed in cafes of defi¬ 
cient excitement, languor of pulfation, feeble- 
nefs of body, cokincfs, and to prevent the pe¬ 
riodical return of an ague, &c. 

This ftimulus being fo harmlefs in its nature, 
fo operative in its application, calls for more 
attention, methinks, from the gentlemen of the 
faculty. 
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Proper manner and means of infolation. 

Not only the (hortnefs of the time, but alfo 
the wcaknefs of the degree, have both confpir- 
ed to render infolation a mere infignificancy. 
It hath been obferved before, that the plus elec¬ 
trification ends with the perfons (tepping off 
the infolating {tool or bed, &c. The perion is 
reduced>o an equilibrium with thofc fubftan- 
ces with which he (lands conne< 5 ted; he retains 
no more than his natural quantity, and the 
fupernatural, or artificial, ceafes to produce any 
vifible effect; efpecially when it hath been con¬ 
tinued but an hour, or perhaps not half that 
time, feeing it doth not immediately induce 
tenfion of the veffels; and if it doth produce 
that effect in any degree, after long continu¬ 
ance, ’which is not filly proved, it cannot be 
expected that a fhort infolation fhould be of 
any confiderable importance. It remains, then, 
that in order to afeertain the utmoft benefit to 
be derived from this fource, there fhould be a 
continuation of the infolation for days, weeks, 
or months, as the cafe may require. There is 
reafon to believe that cafes of deficient excite¬ 
ment may be relieved by fuch a procefs, in. a 
manner moft agreeable to nature;.it is that 
mean of excitement, that criterion of life, that 
fource of animation, on a competent fupply of 
'which is fufpended all animal and vegetable 
life. When a deficient excitement is reftored 
in this manner, it is done in perfect conformi¬ 
ty to the laws of nature. There can be no di- 
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reel debility, but what muft originate either 
in a deficiency of this ethereal fire, or in too 
much abflinence from diet, &c. And I am 
moll apt to believe, that the debility doth gen¬ 
erally originate in the former; and that if the 
debility fhould be found to have its fource 
from that caufc, we may be enabled to difeern 
the caufe of fo much embarrafTment in reftor- 
ing difeafes of this defeription by tonics, by 
diffufable flimulants, by the more durable, &c. 
of food, during the hot fcafon, or while the 
natural quantity of this ethereal ftimulus is de¬ 
ficient. Is it not evident, after all, that the pa¬ 
tient mufl generally wait for the completion 
of the cure, till the cool feafon returns? that 
is, in fhort, till common air is again replenifh- 
ed with an encreafed quantity of this pure, this 
falutary, this univerfal, unfullied principle of 
all animation and life; and it is almofl in vain 
to attempt any fubflitute for this agent of life, 
when it is evidently deficient in its natural 
quantity or quality. So necefiary is this ele¬ 
ment to life, fo exquifitely adapted to the very 
exiflence of the animal being, to fay nothing of 
the vegetable, that nature refufes to own its 
rival—cannot find an ample fubflitute in all 
the productions of art. In fhort, this is what 
Infinite Wifdom hath produced, as the criteri¬ 
on of life, throughout all nature; and I had 
almofl faid, Infinite Beneficence hath con- 
defeended to infpire an Ottoguericke, a Cu- 
ueus, a Franklin, &c. with wifdom to intent 
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an artificial mean of fupplying a deficiency of 
this principle agent of life, whenever, and in 
whatever form we can defire. But as the dis¬ 
covery and improvements in the artificial ma¬ 
chinery have been progreflive, and underftood 
by little and little; fo alfo have the difeovery 
and improvements in its medical qualities been 
progreflive. Ele&ricians have not been fo com¬ 
pletely (killed in ele&ricity as they may have 
imagined, efpecially in adminiftering the (hock. 
Monftrous improprieties have generally attend¬ 
ed, and generally defeated their hope of fuc- 
cefs in removing difeafes by this fubtile ef¬ 
fluvia. Inflations have been commonly fo 
fhort, that if they were ufed, even in cafes of 
cxceffive excitement, there could be but little 
harm done; and they have been fo (hort in all 
cafes, that they could be of but fmall ufe. 

Seeing, then, it has now become poflible to 
reftore nature in the very part wherein (he is 
deficient, and in which difeafes generally ori- 

{ ;inate, by a continuation of the artificial infl¬ 
ation, we have it now in our power to afford 
a new and falutary aid in feveral cafes of de¬ 
ficient excitement. This fource of medical aid, 
however, involves in it confiderable coft and 
inconvenience; and it is not expc&cd that it 
will be generally adopted. Thofe who have 
leifure and abilities, may ufe it to great advan¬ 
tage, in lingering difeafes, or as a preventative 
©f difeafes in the hot feafons, when the natural 
infolation or quantity or quality of it is defi- 
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cient. But I Ihall have occafion to fay more 
on this part of the fubjeCfc, as well as of ufmg 
the Ihock, when I come to treat of the practi¬ 
cal rules, which I Ihall exhibit from an exten- 
live procefs of experiments in the courfe of. 
fixteen or feventeen years. I fuppofe that it 
is fo far made obvious to every judicious 
perfon, that great benefit may be derived 
from the artificial infolation, that thofe who 
have leifure and abilities will be induced to 
put it to aCtual experiment. For the benefit 
of fuch people, I will fay fomething of the prop¬ 
er means, or conftruCfcion of the machinery. 
In doing this, however, I do not mean to give 
a receipt for building eleCtrical machines in par¬ 
ticular, in this place; but only to fhew that the 
machinery ought to be largely conftruCted, the 
wheel three or four feet in diameter, with a 
good cylinder—a receiver that will contain 
eight or ten gallons; one of this fize will con¬ 
tinue the infolation a longtime: every part of 
the metallic fubftances in the machinery muft 
be rounded and fmoothc, nothing pointed or 
edged in any part; the fame mull be obferv- 
ed in building the infolating (land or bed; any 
thing edged or pointed, will throw off or dif- 
fipate the fire, and you cannot carry the info¬ 
lation high, nor continue it but a Ihort fpace. 
There muft alfo be a fire kept in the room, 
to keep the air dry, otherwife it will fall upon 
the glalTcs, and prevent their charging. The 
perfon infolated muft not have pins about him 
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with the points (licking out, nor any kind of 
pointed metal; it will likewife diflipate the ef¬ 
fluvia, and prevent their charging or retaining 
a charge of infolation. Thcfe are the principal 
things to be obferved in order to efieCt a de¬ 
gree of infolation that may be expelled to avail 
any thing worth attention. 

There is another method which might anf- 
wer as good a purpofe, or better, on lome ac¬ 
counts: it would be attended with more cod 
in the firft inftance, but with Iefs trouble in the 
ufing. I mean to conftruct the works in fuch 
a manner that the cylinder or globe (hould be 
turned by the afliflance of a water-wheel. This 
might be done on a fmall rivulet of water, as 
a very little would anfwcr the purpofe of turn¬ 
ing the cylinder, with a good conftruclion. It 
would not be good to erect it nigh a mill-pond, 
or any large body of water, as the dampncfs 
and exhalations from (lagnant waters would be 
injurious to the operations of the machinery, 
and unfavourable to the health of the patients 
attending. 

As the intention of this conftruCtion would 
be, in the hands of a phyfician, to treat cafes of 
great and obftinate debility more effectually, 
one fuch conftru&ion would be fufficient for 
one county. I doubt not but that a fkillful 
electrician would find a mutual advantage 
arifmg to himfelf and to the public, in prop¬ 
erly confidering this new branch of the heal¬ 
ing art. This conftru&ioi* would anfwer all 


He 


-u Coogle 


(C) Jeff Behary 2019 



I 


94 MEDICAL ELECTRICITY 

the purpofes of thofe that arfe turned by 
hand, both in infolating and giving the (hock. 

The phyfician would have his patients under 
his daily infpe&ion and care, to vary the ope¬ 
rations as he faw proper; to adminifter any 
other aiding medicines, as he might fee need¬ 
ful; and to govern the regimen, but efpccially 
the temperature of air; that hi's patients ob- 
ferve one fteady invariable degree of warmth: 
this is fomething difficult to learn. I have al¬ 
ways. obferved that people could not readily 
conceive of the extreme minutenefs of atten¬ 
tion which it is neceflary to obfervc, when un¬ 
der the operation of ele&ricity, efpeciajly the 
{hock, to prevent taking cold, or checking the 
perfpiration: the greater part muft learn it by | 
aclual experiment; and even then they will 
not fufpeft that eleftrifying was the caufe that 
expofed them, unlefs they are cautioned to cx- 
pe<ft it. Whoever wifhes for fuccefs in admin- 
iflering ele&ricity, muft pay all attention in 
this particular. 

Such a conftru&ion, in the hands of a judi¬ 
cious phyfician and eleftrician, would foon be¬ 
come popular: its extreme ufefulnefs would 
court the attention of mankind, and draw in- 
creafing numbers to it, as to an ineftimable re¬ 
fort for life and health. Thoufands that refort 
to Ballfton, Saratoga, and other mineral waters, 
yea, and with difeafes of deficient excitement 
too, would, in procefs of time, learn to avoid 
thofe debilitating waters, (excepting what may 
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be neceffary as a purgative) and refort, for thd 
. cure of difeafes of debility, to this fountain of 
fupematural infolation—this all-quickening, 
expanding, vibrating, animating, pervading, 
fuftaining principle of life and motion. There 
will be a confiftency in thefe means for cure of 
deficient excitement, viz. the infolation to ftim- 
ulate and promote action and velocity m the 
circulations; and this indication, alternated 
with a few gentle Chocks, to promote attenu¬ 
ation and a due mixture of the fecreted and 
circulating fluids, and to feparate and carry off 
the retained humours. 

In fpite of all the negleCt with which the 
fubjeCt of medical electricity is treated by phy- 
licians, and the world of mankind in general; 
in fpite of all the buffoonery and contempt, 
malice and oppofition, which fome of the fac¬ 
ulty difeover to a character that patronizes 
medical electricity, (a fubjeCt into which, how¬ 
ever, they will not enquire) there are fome Eu¬ 
ropean writers who have acknowledged, that 
electricity doth produce the above deferibed 
effeCls onythe human body. Some of thefe elec¬ 
tricians Have made confiderable improvements, 
of late, in the art. It was with regret that I 
obferved the lateft and belt of thefe writers, 
viz. Cavallo, to be fo far Ihort of a thorough 
inveftigation of the fubjeCt, as to make it ne- 
ceflary for one, whofe abilities in other refpeCts 
are not equal to the talk of arranging and 
treating a fubjeCt yi a learned and methodical 
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form, to attempt a fubjedl fo occult and intri¬ 
cate; and, from circumftances which have ever 
paired the obfervation of eledlricians, to pro¬ 
duce the leading clew, and eftablifh the fubjedl 
on its true, genuine principles. I have not at¬ 
tempted to be “wifer than feven men that can 
render a reafon:” I have demonftrated it, to 
the capacity of boys, that electricity, artfully 
difpenfed, is an infallible remedy of fever and 
inflammation ; and, in producing this effedl, 
muft neceflarily effedl feveral other valuable 
purpofes. I have demonftrated the probable 
utility of the fupernatural or artificial infla¬ 
tion ; and made it apparent, that we may rea- 
fonably look for great relief in cafes of deficient 
excitement, whenever there (hall be a reafona* 
ble and judicious application thereof made in 
fuch cafes. 

I could wifli that I might, with propriety, 
now drop my pen, and clofe the fubjedl; that 
the operator might at once infer the mode of 
treatment proper to fever, and all other cafes 
in wdiich eledlricity is ufeful. But as this part 
of the fubjedl of adminiftering is likewife em- 
barraffed, and cannot be always readily difeo- 
vdred, it makes it neceflary for me to take that 
part of the bufinefs into confideration, and treat 
of the mode of adminiftering eledlricity, pecu* 
liar to the feveral difeafes in which it is proper, 
anddeferibe that particular manner in which fhe 
difeafe is affedled thereby, that the phyfician, i 
or operator, may be able to judge what other 
means will be neceflary to accompany eledlricity, 1 
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CHAPTER III. 


Containing practical rule r for adminiflering medical 
elect ricity) infever al cafes—formed from a pro • 
cefs of experiments . 


Fetes* 


I N, whatever habit, or from whatever caufe 
fever may originate, I fuppofe it will be 
granted, briefly, that fever doth confift in ten- 
non and retenfion* that this is what conflitutes 
, lever in all and every perfon, of every age and 
in every clime, whether it is termed nervous, 
bilious, intermittent, remittent, &c* they are 
but terms to exprefs different circumftances, or 
different manners in which the fubjeefc of fever 
is affected by tenfion and retenfion. This be* 
ing granted, we will proceed to the application 
of the infallible remedyof tenfion and retenfion, 
as it refpe&s fevcral important circumftances. 

When the operator comes to his patient, he 
muft inform himfeif of the peculiar cH-cumftan- 
ces of his patient j notice the habit, (trength, 
&c. peculiar to the conftitution. If a woman, 
and pregnant, all thefe circumftances will re¬ 
quire minute attention, and a different manner 
of treatment—-if the fever is bilious, and the 
ftomach is much cxcrcifed therewith, it will 
be neceffary to adminifter an emetic, prior to 
cle&ricity—-if coftive, a cathartic may be giv¬ 
en at the inftant of commencing the ele&rical 
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operations; and the (hock will accelerate ltd 
operation. Thefe precautions being had, pro¬ 
ceed in the firft inftance to take off the tenfion 
in the lower extremities in the firft place, by 
paffmg (hocks from about the hip6 to the feet 
obliquely, that is, from the right hip to the left 
foot, keeping the legs apart. If it be a ftrong 
conftitution, and not a woman pregnant, the 
(hocks may be parted in this diredion very 
ftrongly, or fo ftrong that the patient may 
perceive the motion of the (hock nearly the 
whole diftance, that is, from one chain or wire 
to the other, or from the hips to the feet: fix 
or eight (hocks being parted in that direction, 
fhift the chains contrariwife, and pals as many 
down the oppofite fide. 

This operation is performed with all fafety* 
and will foon abate the adion in the whole 
fyftem; by enlarging the diameters of the vef- 
fels in the lower extremities, and opening the 
pores, the blood will incline towards this re¬ 
lieved part, and eafe the head of pain, and in 
a little time will recover from delirium. It is 
very expedient to conjoin With this operation 
woollen or flannel cloths, dipped in hot water* 
and wrapped about the feet. It helps greatly 
to promote perfpiration; and when the (hock 
is applied to the whole body, it is ufeful to dip 
a fire-brand in water, and, with flannel wrap-* 
ped round it, apply it to the patient’s back or 
fides. The patient muft alfo drink freely of 
fome hot, fermenting herb tea, till a free per* 
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fpiration is induced. Wait, if you have lei- 
fure, fifteen or twenty minutes after the firft 
operation; then proceed to pafs eight or ten 
{hocks from the right hand to the left, fo 
ftrongly that the patient may perceive the mo¬ 
tion of the (hock in the fhoulders or above the 
elbows, or perhaps in the breaft, if there fhould 
be no particular weaknefs there, which is fome- 
times the cafe, and might receive injury by too 
ftrong a (hock on the part. Indeed, whenever 
you take a new dire&ion of the {hocks, the firft 
{hould, in all cafes, be light; and as you in- 
creafe their ftrength, you muft do it by con- 
fulting your patient’s fenfation of the {hock; 
and take care not to wound any particular part 
by an over-action of the {hock, nor reduce your 
patient too faft, nor too low. Alfo, trembling 
and faintnefs will fometimes occur, efpecially 
on the firft electrifications: all which occurren¬ 
ces and circumftances muft be looked for and 
obferved, and remedied—fometimes by defift- 
ing the fhock for a time—fometimes by an in¬ 
ternal ftimulus, &c. &c. 

After eight or ten are palled in the above 
direction, let twelve or fifteen be paffed from 
the fides of the neck to the bottom of the feet, 
of about the fame ftrength as the former; of 
which you will be able to judge by your elec¬ 
trometer, which 1 have defcribed, (vide chap, 
i, page 27—a8) where it is faid that the dif- 
tenfton of the balls is in proportion to the de¬ 
gree of the charge, &c. It is ncccflary that 
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evpry operator know the quantity contained 
in his receiver: This is eafily done, by obferv- 
ing the diftenfion of the ele&rometer, in dif¬ 
ferent degrees of it, and then experiencing the 
fhock in his own body. Although your pa¬ 
tients muft be confulted, as before mentioned; 
neverthelefs, you will find fome of them that 
will complain before they are hurt. A light 
fhock will give a difagreeable fenfation in the 
joints, and fome other parts, efpecially where 
the chains are applied. Thus the operator will 
be obliged to ufe his own judgment fometimes, 
as well as to confult his patient^ feelings, &c. 

Thefe operations—this number of (hocks, 
may poflibly promote an univerfal diaphorefis, 
in a degree; but, after a few hours, it may be, 
and generally is nccefiary to adminiftcr as ma¬ 
ny more. Of this you muft judge by the hab¬ 
it, by the ftate of the pulfe, by the eafe and 
quietnefs of the patient. If the perfpiration is 
rapid, in full flow, you may defift the fhock, 
and expeft the fymptoms of difturbance to 
fubfide more and more. But, at all events, if 
the patient can bear it, thefe operations muft 
be perfifted in, and repeated once in two or 
three hours, till the tenfion is taken off, and 
perfpiration is in full flow; and the (hock muft 
be aflifted by all the means before dire&ed, or 
fome others that will anfwer the purpofe. 

The time of keeping up this full flow of per¬ 
fpiration muft be longer or fhortcr, according 
to the fullnefs of the habit, or till all pain, rcll- 
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leffnefs, &c. are totally 
pulfation calm and eafy. 

If there fhould be any difficulty in removing 
pain from the head, a few light fhocks, brought 
on to the forehead, or back part of the head, 
as the feat of the pain may be, and paffed to 
the feet, will commonly give relief when the 
other dire&ions will fail. 

There will not always be the fame immediate 
relief gained; and there will be much variation 
as to tne number of fhocks, as well as their 
flrength, required in various conflitutions and 
degrees of tne fever. 

There are fome happyconfequences attending 
the treatment of a fever by ele&ricity, which 
are not always fure to attend a different treat¬ 
ment; fome of which are, there can no kind 
of fwelling generate where the ele&ric fhocks 
have been lately paffing; there can be no tumi- 
fattions, ulcers or abfeeffes, nor caufe of them, 
remaining in the fyflem, or they are certainly 
difeuffed by the fhock repeated upon them, un- 
lefs previoufly maturated; in which cafe it is 
difficult, or utterly impoflible. The moft that 
can be done in fuch a cafe, is to reftrain the 
inflammation, and fhorten the crifis of fuppu- 
ration, &c. 

Many are the difafters which happen to peo¬ 
ple in the progrefs of a fever, under any other 
treatment; all of which we may, with the 
greateft certainty, expeft to avoid, in treating 


* * • , 4 » ... «•••• 
titihguifhed*, arid the 


l 






* • • • • 


• • • • 
• • • • 
t • • * 


• • 
• • 
• • 


... MEDICAL ELECTRICITY 


n*m'anfier and 
the cafe. 

In treating fever by ele&ricity, in conftitu- 
tions more infirm and delicate, the operations 
muft be made in a milder manner and degree; 
the (hocks muft be palled in the fame directions 
as before defcribcd; the tenfion muft be taken 
off in the lower extremities firft, (except in 
pregnant women, which circumftance will re¬ 
quire a little different treatment:) there is lefs 
danger of inducingdifagreeable fenfations,fuch 
as faintnefs, trembling,-&c. The fyftem will be 
greatly relieved, without palling a linglc (hock 
upon the vital part. It is prudent to give a 
very weakly perfon all the relief pollible by this 
firft operation. It will fometimes be neceffary 
to adminifter a dofe of elix. parag . or diluted 
opium; or, if you pleafe, infubftance, to keep 
up the vital ftrcngth of the patient, after a Ihort 
evacuation by perfpfration. 

It may be obferved, that the weaker the con- 
flitution of the patient, the lefs will the tenfion 
of the fever refill the operation of the ele&ric 
fhock. The leffer quantity, then, will produce 
the fame effect on a weak perfon, a child, &c. 
that a large!* quantity will upon a found, ftrong 
man. A ihock that would fcarcely take off any 
degree of tenfion in a ftrong man, would re¬ 
duce a weak man, even in a fever, greatly be¬ 
low par. The operator mull, as was faid be¬ 
fore, be acquainted with his own machine: 
He muft obferve the different degrees of the* 
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charge by the ele&rometer—mud notice how 
well people are affc&ed by them—mud notice 
what degree will be felt in a well man, no 
higher than his wrids, when the (hock is pair¬ 
ed from hand to hand through the bread—. 
what degree by the electrometer will jar the 
fame man to his elbows—what degree will af¬ 
fect him to his fhoulders; and, ladly, what de¬ 
gree will jar him in his bread. 

This lad is the highed degree that fliould 
ever be admiqidered: It is hardly ever neccf- 
fary, even in the highed degree of tenfion, in 
a drong man; it may as well be.performcd by 
an increafed number of weaker fhocks, which 
are much fafer and ealier for the patient. 

I have frequently obferved, that a fliock 
which could be felt in a drong man, or woman, 
no higher than the wrid, would jar a weak per- 
fon fmartly in the bread, and would be almod 
the over-a<dion of the {hock in them. 

Let the degree of the fliock be what it may, 
if a perfon feels hurt in the bread with it, he 
is hurt indeed; it is the over-adlion of the 
fhock to him. Hence we infer the abfolute 
neceflity of commencing the operations in a re* 
duced degree; and that they be increafed, 
partly by confulting the patient, efpecially if a 
delicate one, and partly by the operator’s ab¬ 
folute judgment. In cafe of pregnancy, the 
fhocks mud notbe pafled obliquely, but pafled 
from about the hip joints to the foot on the 
feme fide, and that but lightly; the legs mud 
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not lie together, left the {hock ftiould take a 
circumlocution, and pafs partly on to the op- 
pofite fide and may, efpecially in a weak per- 
fon, endanger abortion. I think there would 
be much danger in paflingftrongfliocks through 
the uterus ; they would, undoubtedly, prove 
fatal to a delicate habit. Light {hocks may be 
pafled in great numbers from right hand to 
left, acrofs the breaft, and from the fides of 
the neck to the feet; but thcfe laft muft be 
almoft imperceptible ; they muft not be per* 
ceived to jar the patient in the body. How¬ 
ever, as there is an increafed tenfion or ftric* 
ture upcn the veflels, there can be no great 
danger in reducing that tenfion to the fame 
degree of laxity which exifted before the fe¬ 
ver, if it is done moderately. I have had oc* 
cafion to ufe it on feveral women, in all ftages 
of pregnancy, and have never obferved any 
ill efletl: produced by the lliock in fuch cafes. 
I had occafion to ufe the fliock on a woman in 
the yellow fever, at New-York, the wife of 
Abraham Bower, Wafhington-ftrcet: Ihe was 
in a very high ftate of inflammation, and of a 
firm, compact habit: I gave her great numbers 
of light fhocks: in the courfe ot two or three 
days, {he was relieved from the firft operations 
of them from pain; in a few hours an univer- 
fal diaphorefis was promoted, and kept up about 
two days, by which time {he was nearly well. 
I think it was the fourth or fift h day after I took 
her under my care, that {he cooked gammon 


Coogle 


(C) Jeff Behary 2019 


104 



INVESTIGATED. 


105 

hcrfelf, and ate freely, without receiving any 
injury thereby. This was about the laft of 
September, 1798. Mrs. Bower, however, could 
handly believe that thofc little infignificant 
{hocks fhould be fo inftrumental in her cure. 
Doctors in the city had the fame inftruments, 
and did not ufe them fcarcely in any cafe: I 
was from the country, and cut no popular fig¬ 
ure; in fliort, the lady did not know what to 
think of this new fafhion, but was willing to 
own I had cured her very fuddenly, and was a 
good nurfe. 

The fever was on the decline when I came 
to the city, being the lad of September, fo that 
I had but a very fmall opportunity of introdu¬ 
cing my new and infallible remedy of fever. 
While I was tending on Mrs. Bower, I was 
called to a woman near Bear-market, I think a 
kinfwoman of Mrs. Bower; (he was fuddenly 
taken of a fever (but not pregnant ;) I gave her 
a fmart electrification, and directed the nurfe 
to purfue means of promoting a deep fweat: 
it was done; the next day I called to fee 
her; {he was fetting up, and comfortable, and 
was direCtly well. I was next called to a wo¬ 
man who had nurfed a man, called Cootong 
(but fpelled differently) a fhoemaker, nigh Tea- 
water pump, who had juft died; {he was much 
affected in the pleura; but a Angle electrifica¬ 
tion reftored her, with a few other fimples. 
By advice from Dr. M’Lain, I went to Bellevue 
hofpital, where I relieved a few convalefccnts. 
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A German, called Chriftian Pineroot, who was 
employed in one of the fugar-houfes, was 
brought fick of the fever, but not very bad: I 
adminiftered eledricity freely, and the afliftant ’ 
means; he was reftored immediately: the third 
day, early in the morning, he abfconded the 
hofpital, without any difcnarge; I returned his 
name to Dr. Bailey, who had not feen him. 

I ufed the fhock on one more, a young man 
juft arrived from London; he was brought to 
the hofpital extremely bad, exercifed with ex- 
crutiating pain in his head, &c. With the elec* 
trie (hock 1 gave liim immediate relief from 
pain; but as 1 diredly left the hofpital, with¬ 
out purfuing it till 1 had fufficicntly taken off 
the tenfion, and induced perfpiration, I know 
not how it terminated with him. I have ta¬ 
ken the liberty to make thefe few brief ftate- 
ments of fads, that the citizens may, if they 
pleafe, inform themfelves of the truth of them, 
in fome inftances, at leaft. I (hall now clofe 
this paragraph, by obferving that the moft 
ftrid attention muft be paid to the patient’s 
temperature of air, or rather an exclufion from 
air, from every the leaft degree of coolnefs for 
a number of days after the operations of elec¬ 
tricity are defiftecL After'a fuflicient evacua¬ 
tion hath been made by fweating, the degree 
of heat muft be moderately abated, but not to 
admit of the leaft coolnefs; for this purpofe a 
very careful nurfe ipuft attend the patient in 
fleeping, left by accident the covering be thrown 
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off, and the patient take cold, which would 
at lead be hurtful, if not endanger life itfelf. 
There is no poffible cafe in which it is fo diffi- 
cult to guard againd checking the perfpiration, 
or taking cold, as in that of ele&rifying till 
perfpiration is induced; and, indeed, without 
even making that perceptible, there is need of 
particular caution. Being thoroughly convin¬ 
ced that the filccefs of the operation depended 
very much on the faithful attention of the nurfe, 
and the difficulty of perfuading them of this 
truth, I have ever made it my care to obferve 
their conduct in this particular; or when I 
could not trud to them, and had leifure myfelf, 
or when the repute of medical electricity was 
fufpended oh the cafe, as in that of Mrs. Bow¬ 
er, I have taken the whole bufinefs on myfelf, 
and have generally had the bed fuccels when 
1 have fo done. The phyfician will now un- 
derdand that electrifying in a proper manner 
performs nearly every part of the cure, 1 except¬ 
ing what is performed by emetics* cathartics 
and tonics. EleCtricity ought to be ufed in thd 
fird dages of a fever; the patient is better able 
to bear the operation: if it is negleCted in dan¬ 
gerous fevers, fome part effential to life may 
be fo impaired or wounded as never to recov^ 
fer by any means. It (hould be ufed early in 
the yellow fever, fuch as hath prevailed of late 
at New-York, Philadelphia, and fome other 
places, to reduce the aCtion of the heart and 
arteries, before their enginery, by preffing tod 
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ftrongly upon the capilaries, caufes them to uh- \ 
cap and emit blood. It is in vain to adminif* 
ter the elix vitriol, or any other aftringcnt in 
this cafe, unlefs they could affect the capilaries 
only ; but while they increafe the caufe, as 
much as they militate againft the effect, to fay ( 
no worfe of it, it is ufelcfs. But to take off 
the tenfion of the veflels, this is going to the 
bottom of the caufe, and there will be no emif- 
fion of blood in fever, or peripneumony. There. .. j 
is no doubt but that the attenuation of the blood: ^ 
by rarifaction renders the increafed action \ 
the arteries more capable of producing this. ef-: Y * # 
fed. But there is no emiffion of blood,* (imply • 
from attenuation of that fluid.*.*: There is'al¬ 
ways fome other caufe co-operating* as the-iri-> 
creafed action of the vafes^'^ft^myin whole 
or in part, or fome extr^^aikm of.the blood. 

PcripneUrtwy:'' * 

This inflammation of the lungs, which is lo* 
cal in the 61ft inftance, but becomes univerfal 
in its ultimate procefs* and hath its firft rife in 
the general diathefis, flxould be treated by the 
eledrical. jQ^ Jthe firft inftance: 

That ,^ r ;jtl^idia^|iefiS:fliouId ; be .femoved in the 
Ipw-en.extrpjn*we$.*.kit he.firft place. The fthe-« 
ijit in the lowdr ex- 

* [Trend ve dilating effed.bf the 

v'ij’flypffb ttiort promoted there* 

wijl,q Fa.w off from the cheft* 

and reueve me ^aeuon of the pulmonory vef« 
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fcls, and give relief in the lungs. This cafe, 
as well as the feat of inflammatory rheuma- 
tifm, demands a delicate treatment; the high¬ 
ly irritated ftate of the lungs will not bear the 
moft imperceptible elaftic fpring of the fhock; 
indeed, the leaft fhock is fofar perceptible that 
it apparently wounds the lungs; but there is . 
no neceflity of pafiing the fhock through the 
lungs, until they are fo far relieved by remo¬ 
ving the general diathefis, by fhocks in every 
Other part of the fyftem, that they will begin 
to receive light fhocks freely ; and they may 
be increafed in ftrength from time to time, 
without any perceptible alteration in the pa¬ 
tient’s fenfation of them : for as the lungs are 
more and more relieved, the fhock will be lefs 
and lefs perceptible in the lungs ; which will 
be one criterion whereby you may judge of 
the degree of betterment. If the patient’s 
habit is very fanguine, the cure may be facili¬ 
tated by bleeding : the cure, however, may 
be abfohately w'rought without bleeding in all 
cafes, and it would be an error to take any 
part of the vital fluids, where there is evident¬ 
ly a penury of fluids, whether it be in pleu- 
rify or peripneumony : but as there will be no 
neceflity, fince cle&rity is now underftood, of 
letting blood, merely becaufe there was no 
alternative, the phyfician will not now be 
driven to the extremity of choofing the leaft 
of two evils, but will now only let blood when 
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the patient can well enough fpare it, and fa* 
cilitate the cure thereby. 

The {hocks mud be palled from the hips to 
the feet obliquely, as for fever, in the firfl in- 
Ranee; but may be increafed in their number, 
or frequently repeated. In the next place* 
bring the chain from the hip as high as the pit 
of the Romach, and oppofite the Romach on the 
fidcs and on the back, and pafs twenty {hocks 
in the feveral directions down to the feet i 
next, pals four or five from the {houlder to the 
hand, on either fide. Soon after thefe fliocks 
are pafled, perhaps in one hour, the patient 
will begin to bear them through the lungs, in 
Which direction their Rrength may be gradu¬ 
ally increafed, till the whole difiurbance is in- 
tirely removed. But it muR be remembered 
that the fame means preferibed for fever, to 
afliR in bringing forward a flow of perfpiration, 
muR be made ufe of here, and indeed in all 
cafes of increafed excitement, and kept up till 
the defired effeCt is produced, or fo far as can 
be produced by this evacuation ; in peripneu- 
mony, internal evacuations are frequently ne- 
ceflary, efpecially by cathartics ; in which cafe* 
glaubcr falts are efleemed proper, in the moft 
of cafes. 

Perhaps, by often repeating the caution, I 
may be heard : keep your patient from every 
degree of coolnefs for feveral days ; be exceed¬ 
ingly careful in this particular, or all is over¬ 
thrown, and you will defiroy your patient 3 
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not only fo, you will ftill keep mankind from 
the knowledge of its ufe, and thereby indirect¬ 
ly take away many lives, and leave many to 
languifli in pain and mifery. 

The operator, whether a phyfician or private 
chara&er, will underftand that it is expected 
that the ele&ric fhock, duly adminidcred, will 
perform the principal part of the cure : a Tin¬ 
gle dofe of glauber falts may be necedary. If 
bleeding might be proper, and no phyfician 
can handily be had, it may be fupplied by 
continuing the perfpiration a longer time, and 
by reducing the tenfion of the veffels more 
and more, and their a&ion will grow more 
moderate, till health is obtained, without let¬ 
ting blood. 

Pleurify.' 

The fymptoms in a pleurify being confidcr- 
ably different, they will require a different 
mode of treatment, both in the manner and 
degree of the ele&rical operations. 

When the pulfe is high, with a general in¬ 
flammation and a fuppreffed perfpiration, the 
fhock mud be paffed in the fame manner as 
for fever ; but the fliock mud not be pafled 
through the affe&cd part of the pleura, till it 
hath been previoudy pafi’ed in all other direc¬ 
tions. The irritated part of the pleura is to 
be confidered as the lungs in a peripneumony, 
incapable of receiving the fhock, till relieved 
by a previous operation in other parts, which, 
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in the cafe under confideration, includes not 
only the fermentation of the fluids by the 
(hock, but alfo that compreflion which is 
formed by a fupprefled perfpiration. After all 
the abatement of the fymptoms is made that 
can be, by fermentation in other parts, and by 
removing the fupprefled perfpiration, let the 
fhocks be pafled direCtly through the affeCted 
part of the pleura, from fide to fide, beginning, 
as in peripncumony, with very fmall fhocks, 
and increafe their ftrength as the cafe may re¬ 
quire, or as the patient is able to bear. It fre¬ 
quently happens, that the pain will move from 
place to place ; but it may be obferved, that it 
will move in the fame direction in which you 
pafs the (hock : for inftance, fuppofe the feat 
of the pain to be in the right fide, your proper 
method will be to pafs the fhock from the right 
fide to the left; if the pain takesia different 
feat, it will be towards the left fide ; if it moves 
quite into the left fide, then turn the direction, 
of the fhock from the left to the right fide 
and you muft continue to make thefe different 
directions, as the feat of the pain may be : if 
the pain rifes towards the fhoulders, then turn 
the direction of the fhock direftly down upon, 
it, 

I have given fifty fhocks, in different direc¬ 
tions, before the patient could move an arm, 
or incline the head ; but by the time I had giv¬ 
en liftv more, light ones, they have been able to 
rife and walk the room, being warmly .covered. 
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If the irritation hath remained fome days in 
a particular part of the pleura, it will be fo ex¬ 
ceedingly weakened and wounded, that the 
pain will incline to that part, in preference to 
any other ; the blood, wind, &c. will continue 
to diftend, and irritate the feeble part : in this 
cafe, the fhock fhould be paffed once in half an 
hour, or nearly that, as the pain may chance 
to increafe in the part ; this will give the di¬ 
lated part temporary relief, and enable it to 
recover its natural tone and ftrength in a fhort 
time. But fometimes there is a violent pleu- 
rify, and with it a voluntary perfpiration ; or 
at leaft, there will be no fymptoms of perfpira- 
tion’s being fuppreffed—no evidence of fthenic 
diathefis being prefent, but evidently afthenic. 
In this cafe, a general fermentation of the 
blood is all that is neceffary to be effe&ed. It 
is owing to fome ftagnation of the blood, from 
the groffnefs of its particles ; to attenuate 
thefe, and throw them into circulation, is the 
whole indication of cure ; this may be CiTeft- 
• ed by electrifying throughout the whole fyf- 
tem,but efpecially through the Tides, as (trongly 
as the patient can bear, without being wound¬ 
ed thereby. It is often neceffary to repeat the 
(hocks three or four times in one day. The 
oftener they are repeated, the lefs number is 
generally fufficient. It is fometimes neceffary 
to adminifter a purge, but very feldom an 
emetic. I have *ibferved cafes, in which an 
emetic is abfolutely neceffary } yea, death will 
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be the confcquence of withholding an emetic : 
but this has its rife in the ftomach ; the pain 
commences there, by reafon of accumulated 
fharp crudities, that irritate the region of the 
ftomach, and by-and-by a fympathy ftrikes 
the fides : the doctor is called to a pleuri- 
fy ; he lets blood, but to no eflential purpofe ; 
it muft abate the fympathy in the fides, but 
cannot affect the caufe. In one cafe of this 
defcription, I was called ; but all means were 
baffled, even the electric fhock would only 
abate the fympathy in the fides for a few 
minutes ; but as foon as a puke began to ope¬ 
rate, the whole difturbance fubfided. I have 
known but of one other cafe Juft fimilar : A 
doctor was called, at a late ftage : he drew 
blood for a pleurify ; it availed nothing; the 
perfon expired in great agony in a few hours 
after bleeding.. 

, ' St» Anthony's Fire. 

Trtis difeafe is attended with a total fup- 
preflion of perfpiration, equal to any retenfion 
in fever heat. It may be totally cured by elec¬ 
trifying ; but it will be affifted by purges, &c. 
The method of treating by electricity, is to 
elcCtrify freely throughout the whole fyftem, 
as flrongly as the patient can well bear ; and 
this muft be affifted by all thofe means pre¬ 
scribed to affift in promoting a rapid flow of 
perfpiration in a fever ; this muft be kept up, 
until perfect relief is obtained,. 
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If the head is much affeded, it muft be cov¬ 
ered, and the fhocks palled from all parts 
round about the head, to the feet; this will 
promote perfpiration in the head alfo, it being 
covered, warmly, and will foon throw off the 
whole affedion in the head and body. The 
covering on the head mud be left off by little 
and little, or a cold will enfue. 

Inflammatory Rhenmatifnu 

With fome people, rheumatifm, rheumatolt 
gia, or chronic rheumatifm and gout, all pafs 
for rheumatifm : with inch as do not diferim- 
inate thefe cafes, my boafted cure of inflammar 
lion may, and undoubtedly will, fall into 
difrepute. Eledricity hath, by many, been 
recommended in almoft all chronic cafes, or 
cafes of debility, or deficient excitement; and 
from its known ufefulncfs in fuch cafes, it hath 
been adored by many. But to apply this ele¬ 
mentary fire in cafes of inflammation, of in- 
creafed adion of fever heat, would be to add 
fire to fire, fuel to flame. It hath been fuppo- 
fed, that nothing in nature could be more ab- 
furd, or more dangerous ; that it would tend 
tiiredly to increafe an inflammation ; but the 
contrary of all this is juft the truth. I do not 
mean, however, that the electric fhock is of no 
ufe in cafes of deficient excitement ; but that 
it is, as to: fome of the efleds of deficient ex¬ 
citement, a dired remedy : but as to its being 
a.ftiraujus, it is only indirectly fuch \ and tha* 
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when it is purfued to a certain degree, it is a 
direct debilitator ; and, being fuch, and in that 
very peculiar manner, before defcribed, is a 
direCt remedy of fever and inflammation, 
goes to the very bottom of the caufe, in frich 
a manner as no other medicine on earth can 
poflibly do, and removes tenfion in any de¬ 
gree, and reduces to any ftatc or degree of 
laxity, at the pleafure of the operator, and 
performs all this in the hands of a judicious 
electrician, without the leaft prejudice to any 
part of the animal fyftem : but, on the contra¬ 
ry of that, if the ftrength of the fliock doth 
not exceed due bounds, all the animal func¬ 
tions, eflcntial to life and health, are aflifted $ 
digeftion is promoted, any retained coagulated 
fluids are feparated, and carried into the cir¬ 
culation ; and being attenuated, and the natu¬ 
ral evacuations promoted, the fluids become 
cleanfed and purified ; it removes any extravafi- 
tation that may be of the blood, any caufc of 
polypus, gravel, ulcers, cancers, &c. &c. 

Thus, while we are removing the moil ma¬ 
lignant of difeafes, by this innocent, powerful, 
and moil blefled of all medicines, we have the 
additional fatisfaCtion of knowing that we are* 
at the fame time, laying a foundation for the 
enjoyment of perfect health in the patient. 

But, as to the manner of removing the in¬ 
flammation in a rheumatifm, the generally 
increafed action of the Veflels, and the fupprek 
fed perfpiration,' niuft be treated by electricity 
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as fever ; and the local affection muft be 
treated as the lungs in a peripneumony : for 
not only the lungs in a peripneumony, but 
alfo any other part, highly irritated and in¬ 
flamed, can hardly bear any degree of an elec¬ 
tric fhock. Wherefore, all the relief muft be 
given that is poflible, by taking off the incrcaf- 
ed action, and by inducing a rapid perfpira- 
tion, before a Angle (hock is paffed through 
the local affection, or feat of the difeafe. 

In treating the local affection (vide page 
89th) the fame precautions muft be obferved 
that you do not wound this feat of inflamma¬ 
tion, that are neceffary in commencing the ope¬ 
ration on the lungs, in a peripneumony. 
Moreover, the retained morbific matter will 
be with more difficulty removed, fhould thefe 
dilated and irritated veffcls be additionally di¬ 
lated by the (hock ; the reduction of the fwd- 
ling would be retarded, through the inaction 
of thefe particular portions of veffcls. For, in 
fpite of all the ftri&ure of fever heat, the 
diameters of the veffcls, in the feat of the af¬ 
fection, are diftended, by a redundancy of 
morbific matter, blood, &c. Hence, the caufe 
of pain arifes from the tightnefs with which 
the veffels embrace this redundancy. The 
pains in fever are of a fijnilar defeription, or 
from ftridure Amply. 

After the fthenic diathefis is removed, and 
the action of the veffels reduced to a ftate of 
health - } the local, affection may be treated by 
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Perkins’s metalic points ; they would, by a 
continual ftroking, aflift the veffcls in carrying 
off their morbid contents ; although not fo 
fuddenly as the gentle fhock. This, with 
much deference to Dr. Perkins’s opinion, I 
conceive to be their chief ufe ; and perhaps a 
pair of fteel-pointed fciffors would anfwer the 
fame purpofe. Their fri&ion may, however, 
remove fpafm, when it approaches nigh to the 
part affc&ed. # In applying the fhock to local 
affe&ions, fuppofe in the knee, the fhock 
fhould occupy a greater fpace than the affec¬ 
tion of the difeafe; that is, in the fuppofed 
cafe, the fhock fhould be paffed from about 
the hip through the knee, nearly or quite to 
the foot : if reduced fufliciently low, they 
itiay be given in great numbers. I have given 
fhtty, fevcnty, eighty, to one hundred in a day, 
but exceedingly light. Purgatives are very 

4 It is not a little aflonifhing, that a man of education 
and talents, fhould fall into the notion, that fever and in¬ 
flammation fhould originate in an incteafcd quantity of ele¬ 
mentary fire, (for it muft be that if any thing) imbibed in 
the human fyftcm, that might be extra&cd by pointed in- 
flruments, like what may be extrafted from a perfon plus 
tlediified, on an iofolaling ftool. This appeals to be Dr. 
Perkins’s notion of fever, as is evident from his attempting to 
treat the yellow fever at New-Yotk with his points. It is to 
be regretted that his miftafe* fhould coft him his life ; but it 
proves him to be finccrtly mlflaken. I doubt not, but that 
fome cures were tffe&ed while fome of theft were operating ; 
but tlufe might be cfhrftcd by the flimulation of the imagina¬ 
tion ; and fuch I fuppofe to be the principal caufe of cure* 
wrought bythofc fanciful geotUmen cahed animal magnetifera. 
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often neceflary in a high degree of inflamma¬ 
tory rheumatiim. 

Inflammatory Sore Throat . 

When the pulfe is high, and the pcrfpiration 
fupprefled, adminifler eledricity in the fame 
manner and degree as for a fever ^ not omitting 
the other diaporeties, or afliftmg means of 
fweating : if a purge is neceflary, give it: af¬ 
ter perforation is effected, and many fhocks 
paffed from fhoulder to fhoulder, and from 
tinder the chin to the feet, with the neck 
warmly covered, prepare a dccodion of the 
infide of white oak bark, which any body 
will underftand, and let the patient drink a 
little at a time of it, till well : the electric 
{hock will remove the inflammation, and the 
bark will heal the internal forenefs. The elec* 
trical {hocks, in a proper degree gf warmth, 
•will abfolutely effed the whole cure, but may 
be aflifted by as many corroborants as you can 
obtain. Any internal inflammation, or dilation 
of the lungs, by a fupprefled perfpiration, may 
always be removed, in a little time, by the 
{hocks paffed in proper diredions, and in due 

degrees, upon the part affeded* &c. # 

♦ 

* Who, that knows by what means America loft the 
Tounder of her national greatuefs—what the difeafe that 
proved fatal to our grcatly-belovcd Washington —and 
wiU not feel with me, that it is almoft too late to blefs man¬ 
kind with the knowledge of this ineftimable mean of life aud 
health ! I fay to myfelf, had phyficians attended to the en- 
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Small Pox and Meajlcs . 

Vomit, if there is too much bile, and purge 
as may be necefiary: But to abate inflamma¬ 
tion, to eafe pain, to bring forward the erup¬ 
tion with freedom and eafe (if there can be .in; 
eruption where the fliocks are given) let the 
(hocks be palled throughout every part of the 
fyftcm, and repeated at intervals, if nece/Iary, 
If there is danger of the eyes receiving any in¬ 
jury, let the head be covered, and fliocks pall¬ 
ed from head to foot, from the forehead in par¬ 
ticular. Ele&ricity is of infinite value, when 
people take it the natural way, and unprepared $' 
it often proves fatal: but here, kind reader, is 
an infallible remedy in fmall pox or mealies ; 
take them how you may, the ele&ric fhock will 
immediately open a fuflicient evacuation, where¬ 
by to throw off the infe&iOn, to keep down 
inflammation; and if you apply it in due fea- 
fon, you may pafs the operation of either with¬ 
out the leaft pain or danger of life. But you 
mull underftand that the temperature of air 
mull be exa6lly contrary to what is proper 
w hen you do not ele&rify ; that is, your w r hole 
fafety depends on your avoiding every the leaft 
coolnefs, till you are completely well, 

treaties of fome good and great charaAers in England, who 
have aflerte^, from a thoofand experiments, that ele&ricity far 
exceeded all medicine they ever knew, Mount Vernon might 
flow have enjoyed her ddight, and America her glory II • • ; 
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Pregnant women have trembled, and not 
without reafon, at the idea of the fmall po^in 
that peculiar circum(lanee; but here, good wo¬ 
men, is your fafety—*keep warm; and about 
the tim6 you begin to feel the fymptoms, e- 
Icclrify juft enough to keep down inflamma¬ 
tion ; rather let the {hocks be light, and increas¬ 
ed in number; take them in every part, but 
leaft through the uterus; the fermentation will 
be thrown off by perfpiration; light (hocks 
muft be repeated at intervals for two or three 
days, till the whole infection is voided. A 
(kilful phyfician fhould conduct through the 
whole treatment in this cafe. 

The improvements in the art of inoculating* 
render it very fafc and eafy to Undergo. But 
when difEcufty arifes in that t treatment, 1 ad- 
Vife any perfon to change their temperature of 
air peculiar to that treatment, and aflume that 
fteady degree of warmth peculiar to treating 
by eledricity, and commence the operations 
without lofs of time. 

The firft I tried the experiment upon, was a 
ion of’mine, about nine years old; he was in¬ 
oculated at Whiteftown; I never changed his 
common diet, nor gave him the leaft aid by 
any other means; I kept him within the houfe* 
and warmly covered; I eledrifted him once 
a-day, about twenty li&ht (hocks at a time; the 
confequence was as Vexpeded; he had not 
the leaft fymptoms of fermentation, of inflam¬ 
mation, of pain, nor of eruption in any degree. 
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The place of incifion was a little fcari&ed by its 
V r orlang there. They who choofe to go tliroueh 
the operation of the fmall pox pr mealies, with¬ 
out fuffering any* thing by the fymptoms, by 
pain or by the eruption, inay do it at their.leik 
ure, by obferving rigidly the foregoing direc¬ 
tions. If by any unavoidable accident the pa¬ 
tient Ihould take a cold, in this or any other 
cafe, it mull be immediately removed by thd 
(hock, &c. 

' Madnefs, 

When triadneis is attended with a ftrongf 
hard pulfe, and with or without rednefs of face, 
there is an indication of a redundancy of blood 
in the head, and a compreflion and irritation of 
the brain, or of thofe nerves that proceed frotrt 
the brain, or the bafis of the brain, the cere¬ 
bellum medulla ipinalas, &c. all which may take 
its rife from a redundancy of blood in the head; 
This compreflion and irritation on the (eat of 
fenfation, of thofe nerves of fucb exquifite fen-» 
nbility, is fuflicient to produce diforder in the 
mental faculties, fuch as madnefs or delirium* 
• To remove this redundancy, is to remove 
the direct: caufe of the difordered mind: as tor 
the indireft caufe* .it is of no confequence td 
enquire; undoubtedly there is a combination: 
of them, partly from the peculiarity of the prefc 
ent habit, and partly from the prefent ftate 
* agitated fpirits upon that habit'*, all which nfa^ 
form or conftitute the indireft caufe of the 1 
ranged mental powers. urn 
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In order to remedy the immediate caufe of 
this difordered mind, the exceflive a&ion of 
the aorta afeendens muft be fupprefled, and 
that exceflive preflu re of Wood to the head 
trruft be thrown down: this can only be done 
by the a&ion of the ele&ric fhock, pafled from 
the (ides of the neck to the feet. And, by the 
way, this cafe requires as ftrong an aftion of 
the (hock as any cafe I know of. It is fome- 
times, if not always the cafe, that when there 
is an over-a&ion in the aorta afeendens, there 
is a deficiency in the a&ion of the aorta 
ddeendens, or at lead in the extremities of the 
arteries towards the feet; and this is more 
probably the cafe, when we confidcr that the 
low er extremities are more expofed tofuffer 
abnfe fromeolds often, and frequent dampnels; 
gneat exertion upon the folidsin exercife,thefrce 
a fudden tranfition to ina&ion, hence a cold 
upon the lower extremities; but fo far from 
the feat of life, it is not noticed in producing 
any dired effc<ft upon the fyftem. But one of 
the aonfequences is, the aorta defeendens is un¬ 
able to receive its equal quantity of blood from 
the heart; hence the afeendens muft receive too 
much; the blood cannot flow freely to the ex* 
tremities of the arteries downward; and hence 
they prefs too violently to the extremities of 
the arteries upwards. 

% Bot a ftrong action of the (hock goes to the 
bottom of this cafe, and reftores an equilibria 
um in the circulations, and f^es the head 
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from the affe&ion. It is not certain what num¬ 
ber of (hocks will be neceffary; there may be 
eight or ten ftrong (hocks pafTed from-the ticks 
of the neck to the feet, each day; and as ihany 
light (hocks paffed from the top of the heath tb 
the feet, at the fame time. Some means mutt 
be had, if poflible, to keep the perion wanrt. 
The operations mull be repeated till the pattern 
is reftored to the right ufe of his mind; the 
flrength of (hocks may be abated from day to 
day, as occafion may require. In the habit un¬ 
der confideration, bleeding would give a tem¬ 
porary relief; but as foon as the vefiels were 
again repleniihed with theic former quantity, 
the fame affection to the head would be re¬ 
lumed. • ' . • 

I can have no idea of plethory, or too great 
a quantity of fluids in the fyflem; but that ail 
thofe fymptoms which have given rife to fhch 
a do&rine, have proceeded from extravafita- 
tion, unequal diftribution or morbid tendon, in 
whole, or in apart of the yafcular fyftem. v * 
As it is peculiar to the action oif a fltong 
ele&ric (hock to remove tendon, and to reftore 
an equilibrium in the circulations, fo it pe¬ 
culiar to the (hock to remove all thofe fylnp- 
toms on which the doctrine of plethory » 
founded. * 

But, notwithftanding, until a mean of tak. 
ing off tendon could be found, it hath, been 
• well enough to tamper with the effect*: dnee 
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jrfie caufc was either not known, or elfe Could 
/»ot he reached by any known means, 
v >-if. the ele&ric {hock can be applied in the 
'finft'ft&gcs of madnefs, before indirect debility 
(takes place, it may be immediately removed; 
for the exciting power, fo far as it eonfifts in 
?the animal functions, is inftantly abated. But 
*he exciting power, fo far as it exifts in the 
mental faculties, whether it be horror, vexa¬ 
tion, * intenfe grief, &c. muft have mental ap¬ 
plications—all thofefoothing, entertaining, en¬ 
livening objects and funny topics of difeourfe* 
muft be iudulged in ail their conceits, nor 
irritated by thwarting nor too much opposition 
to their fplceny notions. 
t. nJEhefe loft fymptoms are conftant attendants 
on' infanity in debility. When it coniifts in 
iadiredt debility, or from what commenced in 
raffing^madnefs with a ftrong puliation in the 
fcft inftancc, it will require a greater length of 
time to remove it* This cafe of indirect debib 
Kys muft be treated by electricity in* the fame 
manner as infanity in diteft debility, juft now 
tq be deferibed. 

o I hsree found, by experience, that gentle 
Blocks, through every part of the fyftem upon 
the nerves, and through the ftomach, and down 
the back-of the head, upon the top of the head* 
through the brain to the feet, have a (lifted in* 
jttftormg a perfon to the ufe of reafom The 
<*fc l have nfpeft toy and my manner of treat- 
- - ‘: l. 
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ment of the cafe, I will relate in full: It may bt 
the moft intelligible receipt. 

The perfon was a young married woman,and 
lived in Milton, Saratoga county; ihc camels 
me at Ballfton pool, h> the fummer of 179^ if 
I remember right. . She was attended by- her 
mother and feme others; her mother was thf 
only perfon Ibe would correfpond with; whd 
had, in confequence thereof, taken her to her 
houfe; Ihe was terrified at the fight of her hull 
band, with whom &e had lived in perfect co^ 
diality, until {he became infane. She hadi* 
young child, in fuckling of which fhe was re* 
duced to that debility that gave rife to her nu 
fanity; and perhaps- there was fome other cot* 
roboratmg caufes, that might contribute move 
or left to-.confjrm that degree of debility*? 
child (he would take no notice of* nor futfev 
any perfon to come nigh her, but her mother 
It was with much difficulty that Jber mother 
could prevail with her to take the moft trifling 
fuftenance, and that mud be done in absence 
of every one but her mother.' • sJa 

Such was her fituation after being attended 
about five-months, to no good purpose* 1. Shd 
was emaciated*: almoft to a fkeleton; deep de¬ 
jection of fpirits, gloomy and melancholy, I 
I obferved all the decorum-mentioned'page 
' 106; ufed all the addrefs in ; my power to > fat 
gratiate myfelf- into,the number of her irienxfa 
which confided then of hermother only jtkii 
L knew was previoufly. neceflary, as -1 cdukfc> 
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lave no opportunity of adminiftering to her 
in that (iluatibn. HeF hulband came to the 
houfe—I obfervcd her terror—l laid hold of 
ibis.opportunity to gain upon her feelings; I 
would not fuffer him to come nigh her, pre- 
lendedly fo: It had. the intended effeft. To be 
brief, it was not long before I was able to per- 
(bade her to take a little wine; after this, un¬ 
der the appearance of entertainment, wc got 
her; to the machine, when I palled fome very 
light? (hocks in all the before mentioned direc- 
-fciotts. We regaled her with- all the lively ap¬ 
pearances in our power. The next day (he 
could be induced to fmile; this gave me great 
encouragement. I alternated light (hocks, with 
wine, diluted brandy, &c. and as her mind be** 
gaii to be caught with lively appearances, we 
wkavoured to furnifli all the variety that wa& 
poflible. The conference foon was, all that 
gloomine&of mind was difpelled, and (he grad¬ 
ually aflumedthe appearance of cheerfulnefs; 
her digeihon was promoted, and (he began to 
take nutrkious food freely. To-be (hort, in 
four or five weeks (he was able to unite with 
hdr hulband again in keeping houfe* 

-firl bad another cafe, juft before this, at the 

fame place: It was a Mr.-CMcox, tinman, 

within half a mile of the pool. Several years 
before I faw. him, he had been in-a delirium, 
andyCaking the advantage of the abfence of the 
fhiniLy in / the evening, cut his throat acrofs* 
vWhh & cafe knife } but fome one coming in (born 
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after, faw him lying on the hearth, and bleed¬ 
ing in this frightful manner—ran and called 
affiftance; a dodor came fbon, fewed up thy 
wound, and faved his life. His bleeding itd- 
ftored him for that time* but it had gradually 
increafed upon him for fome time-before IfaW 
him; and I was told by fome of the family, 
that he was apparently more infaneat this time 
than before he had cut his throat. It wa* 
with difficulty that the people got him to men, 
for he was obftinatc, to an extreme degree*? i* 
every thing. As there was no flattering of 
him to any thing, they forced him to the m*. 
chine, like a bullock to the Daughter. I ob»* 
ferved his habit was firm and fanguine, his 
pulfe very turbulent; 1 adminiftered exceed¬ 
ingly heavy (hocks upon him, in the dire&ioni 
which I have recommended in fuch cafes. -fhU 
being done, he returned home; the next d*g 
he came again, was apparently better,but voujd 
not own that any thing had or would doihint 
any good; he however took the (hocks witfc 
lefs refiftance, and began to fweat freely; thil 
he noticed hinifelf, as fomething very extCaorv 
dinary, for he faid he had not fweated in any ck^ 
gree for thirteen years; to this his friends ad 
fented. Thefe two turns to the ntachiney re* 
ftored him at that time, and he was foon wft* 
ling to own that I had made him, as it 
a new man. I heard of him repeatedly ifbt 
three years* and he remained wdL - * * ••iw/ 
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I will mention one cafe more, fimilar to this. 
The following fummer l had moved to Gakvay. 
A young man hearing what I had done at the 
pool the preceding fummer, came to me, and 
-informed me that his father was crazy; and 
deftred to know if 1 thought I could help him. 
1 inquired into the circumftances: I found he 
had been a well, ftrong man; that the preceding 
winter he had fold a large farm, had come to 
Galway, and purchafed two others adjacent, 
but that he had loft, by fome deception, a con- 
fiderable part of his intereft; and that this cha- 
grioery had produced this effecl upon his mind. 
His family had become much alarmed, and 
were upon the eve of chaining him; I advifed 
them to watch him till they could get him to 
Hie* and take care that he did not kill himfelf, 
or any one elfe; for he told them that the dev¬ 
il (aid he muft kill a daughter of his. I think 
it was the next day they brought him forward, 
fometimes in a waggon, and fometimes out of 
It; feveral people aftifted, but they could not 
fceep his clothing upon him; for he was mad 
indeed. By the time he was brought to the 
machine, which was a very coftly one, 1 ex¬ 
pelled he would break it to pieces; but there 
being about twenty men to aflift, we got the 
chains to him, and as I did not expedt we (hould 
*B*be>abIe to get the fecond fliock upon him, 
^charged; the machine as high as I thought he 
. fobljtbear, and Jive through; for his arteries 
were in the higheft ftate of action that ever I- 
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difcovered: I paffed the (hock upon him, which 
almoft knocked him to the floor. I paffed the 
fhockfrom the top of his.head to the feet, but 
it (hould have been from the fide of his neck; 
it would have been eafier to fuliain, and other- 
wife anfwered as good a purpofe. He appeal' 
ed fullen after the fhock; but we were able to 
repeat the (hock with lefe difficulty than 1 ex- 
petted : I gave fix or feven more, but lighter; 
He went home, and was more conrpofed in 
mind the next day, as I Was informed; but it 
was neceffary to bring him again, which they 
did, but with lefs trouble; notwithftanding, 
they could not keep fufficient covering upon 
him to keep him from takingcold, which prevent 
ted his recovering fo faft as otherwrfe he might 
have done, I give him a fecond elettrification; 
and they took him home, and it was not tong 
before he had the right ufe of his mimi, was 
compofed and well. I would have mentioned 
his name, but it has flipped my memory. 

1 hope that all thefe united efforts will avail 
to induce people to try the fame experiment* 
on fuch unhappy people as may be deprived 
of the ufe of their reafon by any of thofe means 
which may be fuppofed to be curable. It may 
be obferved, by the way, that thofe three cafi 
cs that I have inftanced, were recent ones; and 
that I do not expect that old cafes, or thnfe 
that may proceed from caufes altogether dif* • 
fimilar to thofe I have deferibed, or fitnptyri 
from nervous irritation, are likely to meet with 
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to fuxlden relief; but that it is expedient to 
try thefe means in almoft all cafes. 

. Where a lengthy application of ele&rici- 
• ty ia abfoliuteLy necefiary, there is no doubt 
hut that there will be great difficulty in attend¬ 
ing and treating a mad or an infane perfon 
with? the ele&rk (hock; that Is, to keep them 
fuificicntly warm: this mult abfolutely be done, 
nr no good will enfue; efpecially if the patient 
i&in either director indirect debility. The 
fupernatural inflation would be of unqueltion- 
able ufe in cafes of debility ; but it (hould be 
continued in fomc cafes, perhaps, for months 
fucce (lively. 

In order that this operation might be proper¬ 
ty performed, it would be neceflary that an in¬ 
flating bed was prepared, and the inflation, 
qjc artificial fupply of this ethereal fire, was 
made by the affiftance of a water-wheel, that 
the inflation might be conftant night and day* 
that the patient might deep in an inf la r ed bed; 
and if, at any time, a vertigo was induced* to 
pafs a few (hocks from the hips, or from the 
iides.of the neck, to the feet. The inflation 
may be perpetuated by a large machine, turned 
by hand, but it would be more fatiguing. 

j «• • * 

b. ^ A &*' 

' treating of this cafe, I (had venture tci 
take the liberty 'of giving my own opinion of 
tlt^pakifewd mannec in which this uncommon 
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or lingular revolution Is produced or effected 
in the human body. 

, This difeafe is peculiarly incident to people 
living in flat* low lands* where the heat is in- 
tenfe, partly by the flatnefs of the furface of the 
land, and partly from (fill bodies of water, 
as by the a&iort of light Upon thefe fmooth 
furfaces, the heat becomes intenfe, and the 
circumjacent air is diverted of its elafticity, or 
there is a great deficiency of the natural quan¬ 
tity of this expanding, ■ dilating, vibrating, or 
ftimulating element* we call ethereal fire or 
ele&ricity. 

It hath been abundantly proven before, that 
this elementary fire is the very ctiterion of an-r 
imal life; that in proportion to the degree of 
the natural quantity, fo is the degree of ani¬ 
mal life and vigour exifting in that quantity. 

From the intenfenefs of heat in thofe low 
marfhy lands, there is a rapid exhalation of 
noxious vapour, diffufed throughgut the cir¬ 
cumambient air, which is undoubtedly unfa¬ 
vourable to health; but this, fimply considered* 
doth not lead us to difeover, in any philofoph- 
Ical manner, how debility (hould originate in 
that fource, even that great degree of debil¬ 
ity that gives rife to a fit of the apie. \ 

But upon the other principle, it is an obvi¬ 
ous refult or confequence of a deficiency of tins 
vital ftimulus. This will further appear* if yy € 
confider that the revolution, as I call it, of an 
ague,'proceeds from a deficiency of energy In 
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the arterial fyftem, in particular. There is aA 
equal degree of debility throughout the whole 
vafcular fyftem} but the ague originates in the 
deficiency or inability of the heart and arteries 
to propel on the blood towards the furface : 
Ami this languor, we may with propriety con¬ 
clude, hath its fource in a deficiency of the nat¬ 
ural infolation, or natural quantity of the ele¬ 
mentary ftimulatirtg fire: For it is wcH known 
that an additional degree of this ftimulus, fup- 
plicd by art, will invigorate and ftrengthen the 
Circulations, and militate directly againft an at¬ 
tack of the ague. Not only fo, but the ague 
is never known to originate in any country of 
high lands, where the heat is left intenfe, of 
where the natural quantity of electricity is not 
rendered too deficient, by intenfe rarifaCtion of 

tong continued heat.* 

/ • 

* It fhould be remembered in this place, that it bath been 
demorftrated, that beat doth dived air of iti natural quantity 
of ethereal fire, or ele&ricity, or that it is highly probable, 
from the abfblute certainty of its producing that effe& on oth¬ 
er fubftances, or bodies; fuch as glafs, bcei-wax, and foro£ 
other bodies: which fubftances, by forte unknown tranfmu- 
tation, or configuration of theele&ric body, are changed into 
xhc very fchftaace, as it wete, of glafs, and conftitutcs its 
traofparency, its elafticity and brittlenefs; and ts fo madfc 
tip of this very clement, that no artificial quantity can be add¬ 
ed or approach it, until the natural quantity is firfl reduced 
by heat; then it will receive and convey the artificial quan¬ 
tity as freely as water or metal. Bees wax imbibes fo great 
a natural quantity in its cold ftate, that it is as impervious aft 
glafif almoft, to the approach or psflage of an artificial quan* 
. Sty 4 but by being baited, it is is folceptible u water.. 
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The ague commences in the following matt* 
ner, via. by rcafon of extreme laxity in the, 
heart and arteries, they become unable to pro¬ 
pel on the blood towards the furface; at this* 
mftant the blood recoils upon the heart, and' 
. round about the heart in the arteries, forming 
a kind of cxtraverfion of the blood; the heart 
and arteries in the chefl, labour with an excef- 
liveredundancy, greatly diftended and irritated, 
and finally highly inflamed. The fubjefl of it 
is infatiable with drink during this flage of it. 
But the furface experiences a very different 
fenfation: this reflux of blood upon the feat of 
the circulation, has left the coldnefs of death 
upon the furface: this will remain until the 
internal heat fhall have, by its time and degree, 
induced a fufficient degree of tenfity, or ftric-* 
ture on the heart and arteries, that will enable* 
them to propel on towards the extreme parts 
that exceffive redundancy that inflamed them. 
As foon as this fufficient tenfity Is formed, the 
blood comes forward towards the furface with 
fever heat; and that inflammation which waa 
firft internal and local, now becomes external 
and univerfal. 

This appears to be the true circumftance of 
the cafe, fo far. And it will follow, that this 
acquired morbid tenfion will, according to the 
degree of it, reftfl another paroxyfm: if the in¬ 
ternal heat continue long, the fit will be re¬ 
filled a length of time, in proportion thereto % 
but if the internal fever heat be of fhort dtt* 


Joe 


Google 


(C) Jeff Behary 2019 


134 




INVESTIGATED. 


*35 

ration, the reflftance to another paroxyfm will 
he proportionately fhort. Hence the quotidian 
and tertian agues are more violent and of long¬ 
er duration in their paroxyfms, than thofe that 
Occur daily; and this longer continuance de¬ 
termines the duration of that reflftance to the 
next paroxyfm. This acquired tenfion may, 
however, be loft by fome accident, by bodily 
or mental fatigue, by unufual abftinence from 
fuitable nutriment, &c. all which may fhorten 
the term of reflftance to the next ague. A tri¬ 
fling cold will infallibly induce an ague very 
fuddenly, which is a circumftance that peo¬ 
ple but little notice, and which is a very 
common caufe of this difeafe remaining fo 
long. 

The caufe of thofe fevers continuing fo fhort 
a time, is partly owing to the brevity of the 
fcxifting caufe, and partly to the lefs compara¬ 
tive degree of tenfion on the furface, with that 
.which exifts internally. The internal energy 
of the arteries, forms an exertion towards the 
furface, and the reflftance by fupprefiion of per- 
fpiration through tenfion on the furface, being 
little or nothing, a diaphorefis is quickly in¬ 
duced, and the inflammation muft fubfide. 
The pores being very open at the clofe of eve¬ 
ry paroxyfm, renders it very neceflary that 
people fhouldobferve a fteady degree of warmth 
in this difeafe, even when they are irot electri- 
. fied. 

• V . * • 
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Thefe ague-fits, like the epilepfy, are more 
eafily prevented than remedied or removed, 
after they have once commenced; the fyftem 
is much weaker after the firft paroxyfm, than 
before. The arteries are fo exceffively dilated 
by the redundancy of blood, that notwithftand- 
ing their temporary ftriclure, acquired by the 
fever heat upon them, it is foon loft; and be¬ 
ing loft, they are in a greater degree of lax¬ 
ity than before. 

The ufe of the ele&ric (hock in removing an 
ague, is fometimes very confiderable, and often 
a radical cure; it is of ufe to throw off the jaun¬ 
dice, to regulate the fecretions, and in fine, to 
prevent its terminating in a bilious fever. But 
this is not all; it will prevent the gradual re¬ 
duction of the exifting tenfion in the fyftem, 
by preventing the dilation of the arteries, 
through the redundancy of blood in this unnat¬ 
ural reflux upon them. 

That this operation may be made properly, 
the {hocks muft be paffed through every part of 
the fyftem, but efpecially through the cheft; 
and this muft be done at the inftant, or if you 
can guefs the time, a few minutes before the 
fenfation of cold commences: thefe {hocks 
inuft be repeated until the fenfation of cold 
fubfides: the intention of the {hocks is to Him- 
ulate, or impart elaftic fprings upon the arte¬ 
ries, thereby to enable them to perpetuate the 
free flow of blood towards the furface, which 
they will do, and reftore a fenfation of warnutJh 
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in confequence thereof: in performing this, the 
arteries are fecurcd from that redundancy 
which ultimately diminifhes their cxifting ten- 
(ky; and the patient is relieved from much 
pain and diftrefs, even when the fits are not 
intirely removed thereby. But by performing 
this operation, at the proper time, as above 
mentioned, for two or three feveral paroxyfms, 
they will frequently cure; and if not, they will 
greatly relieve the patient. The (hocks muft 
be pafled from the right hand to the left, from 
the Tides of the neck to the feet, and from the 
hack to the feet: laftly, pafs a few from the 
forehead to the feet, if there (hculd be any pain 
in the head. 

By this time it muft be underftood, that the 
(hocks muft be light, as this is well known to 
be a cafe of very great laxity. The minuteft 
care Is abfolutely neceflhry, that the patient ob- 
ferve a fteady degree of warmth; the moft tri¬ 
fling variation, or the leaft degree of coolncfs, 
but for a minute, will induce a fit of the ague, 
in this critical fituation; fo alfo will a little 
mental or bodily cxercife, or food that is not 
cafily digefted; ail thefe things muft be obferv- 
ed by the perfon who wiihes to be reftored in 
a fliort time. It fliould be remembered, that if 
by any inattention or careleflnefs, a fit is indu-. 
ced, the confequence w ill be, that the cure is 
unavoidably procraftinated feveral days. Hcncc 
from a number of thefe caufes, it has happen¬ 
ed that phyficians have fo frequently failed of 

M 


D«*h 


Google 


(C) Jeff Behary 2019 


137 



138 MEDICAL ELECTRICITY 

giving relief in this difeafe. Although they 
have not generally had the bed means, yet they 
have been poffefled of fuch as would very often 
cure in this cafe, and the cafes would have been 
more frequent, had not the patients been want¬ 
ing in themfelves. 1 

The fupernatural infolation is of importance 
in this cafe; a high degree of infolation, if com¬ 
menced an hour before the fit, will refift the 
parodyfm confiderably, or totally prevent it; 
this, however, depends on the degree of the in¬ 
folation ; if it is very high, it is impoflible that 
the ague fhould commence; but a weak degree 
of it, conjoined with a few light fhocks, and a 
fmall dofe of opium, diluted or in fubflance, will, 
unlefs a miracle prevent it, refill the fit to all in¬ 
tents. This is the mode of treatment which 
I fhall recommend: ufe all the artificial infola¬ 
tion that is poffible, from day to day; and 
about an hour previous to the paroxyfm, ftim- 
ulate and raife the tone of the veflels, by that 
miftaken old fedative, opium: if the fenfe of 
cold, or as oft as the fenfe of cold (hall appear, 
affift the a&ion of the arteries, by a few light 
elaftic fprings; thefe fhocks will alfo attenuate 
the blood, and facilitate it to the tone of 'the 
veflels. If a puke is neceflary, give it, or any 
other evacuant. 

• « 

St. Vitus's Dance . . , 

This involuntary motion is eaflly euffcd by 
the gentle electrification, daily adfbimftered. 
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and by repeated infolations. Let light fliocks, 
to the amount of twelve or fifteen, be daily 
pafled upon the whole nervous fyftem. I have 
had but one cafe of this kind; it was a young 
girl, niece of Mr. Merrill, Ballfton pool; fhe 
had been Several months in this fituation. It 
was with difficulty that She could articulate So 
as to be underftood, or aScend or defeend a 
flight of flairs, &c. Ihe had been under the care 
pf one or two phyficians'; but by Some means, 
•received no perceptible benefit. 

The method I purfued, was to give her about 
fifteen light Shocks in every part of the body 
and limbs, in the evening; then put her into a 
. warm bed, and gave her freely of Some diaphore¬ 
tic herb-tea, the more readily to produce a Sweat. 
-Sfie was kept in a gentle perfpiration three or 
.•four nights Succeffively; but in half that time 
' She was evidently better, and in about ten or 
. twelve days was intirely well. 

This girl had Symptoms of a cachexy of the 
. fluids, by corrofive tetters on the Surface; this 
..caufed me to conjecture, that this involuntary 
-motion proceeded not So much from debility, 

•.. Amply confidered, as from thofe fliarp humours, • 
f «a$J conceived, to prick and irritate the nerves, 

• and caufe them to Spring and move, without 
the volition of the will. And in the Sequel I 
was confirmed in my opinion: the recovery . 
was too Sudden to admit the idea, that the 
caufe was debility; but it was not too Sudden 
itofcdpait of the idea of its proceeding from an i 
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irritation of the nerves, by the action of a vi¬ 
tiated ftate of the humours upon them. It was 
familiar to' me, that no means on earth were 
able to cleanfe the human body of a cachexy, 
or purge the blood of vitiated humours fo fud- * 
denly and effectually as that of electrifying free¬ 
ly, and this fucceeded by deep fweats. 1 form¬ 
ed my procefs accordingly, and it had the dclir- 
ecTorid intended effect: and purging off the hu¬ 
mours, was the cure of the involuntary motion 
of the nervous fyftem. 1 infolated the girl two 
or three times only, and this was not continued 
half an hour at a time; fo that the cure could 
not be founded on the aCtion of fo fhort a ftim- 
ulus: moreover, (he was not infolated until af¬ 
ter flic had received fome degree of betterment. 
The moll of people exercifcd with this com¬ 
plaint, are in habits of debility. This was my 
reafon for recommending it, to corroborate 
with the (hock. 

• f Hyjierics . 

The fpafm that attends this difeafe being a 
fecondary effect, arifing, undoubtedly, from 
coinpreflion and preffure—the whole affection 
the preffure to the flomach, head, &c.—all will 
immediately fubfide, by palling the (hocks, in 
due number and force, from rhe fides of the 
neck to the feet. This comprcflion and pref¬ 
fure is fuddenly counteracted by the depreflion 
of the electrical (hock upon the part affeCted. 

I have feldo/:i had occafion to give more than 
twenty (hocks, and moltly light ones, to to* 
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move one of thofe rude fits. I have ufed the 
(hock in this manner, I think, in hundreds of 
cafes; and have ever found it to have one uni¬ 
form effeCt, fuch as above deferibed. The ef¬ 
fect of removing a paroxyfm by the (hocks has 
been, that when women have been careful not 
to take a cold immediately upon the (hock, * 
they have been lefs fubjeCt to the paroxyfm 
for a longer time, than when they were remov¬ 
ed by other means. Electrifying from the hips 
to the feet only, would be fufficient to prevent 
a paroxyfm, would women be careful to keep 
their feet warm. 

DoCtor Graham, of London, who ufed med¬ 
ical eleCtricity a confiderable time, and found 
it to be fo exceedingly, ufcful to women, in 
difeafes peculiar to themfelves, bath faid that 
women may, with propriety, adore eleCtricity. 

There is a certain effeCt produced by the 
eleCtric (hock, which I have fcarcely noticed 
as yet, and which may as properly be in¬ 
troduced here as any other place, inafmuch 
as this fingular effect is concerned in the cure 
of the difeafe now under confideration.— 
The effeCt I have reference to, is what caufed 
DoCtor Franklin to fay, that the (hock deter¬ 
mined the blood, one way or the other, accord- 
ing as the (hock was directed. Dr. Cavallo, a 
late Britilh writer upon medical eleCtricity, 
hath, barely, contradicted Franklin’s affertion. 

I think DoCtor Cavallo had better been (ilent 
on this fubjeCt: for there is an effeCt produced 
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by the fhock, whi^h doth, in fome refpeds, 
caufe the blood, but particularly certain affec¬ 
tions, to move in the fame diredion as the 
fhock: and to know this, is of great import¬ 
ance in the cure of feveral difeafes. But it ap¬ 
pears totally to have efcaped the obfervation of 
Cavallo. Indeed, the whole fyftem of princi¬ 
ples hath efcaped, not only Cavallo, but all 
other writers on the fubjed. « 

From feveral obfervations, which I have 
made in many thoufands of experiments, I 
will endeavour to define this phenomenon, in 
the effeds produced by the fhocks on the hu- 
♦ man body. It hath, at lead, been hinted, that ^ 
the fhock doth determine the courfe of blood, 
in fome degree: this was neccffarily fuppofed 
to be one effed produced, otherwife it could 
not remove a redundancy of blood from the 
head. It is fuppofed to effed the removal of 
ftagnant fluids, wind, &c. in the fame direc¬ 
tion with the fhock, as is frequently the cafe, 
(vide Pleunfy , page 111.) It is fuppofed to de- 
terthine the courfe of removal of certain affec¬ 
tions; as, in the particular cafe now under con- 
fideration, it is fuppofed to effed the depref- 
fion of the hyfterics. That it doth produce 
thefe effeds, is inconteftibly true, and may be 
demonftrated, in every occafion that preients 
itfelf. - Shocks paffed from the upper extrem. 
ities to the feet, caufe the blood to flow more 
freely towards the feet, and induce warmth in 
the feet. Moreover, I have obferved, that when 
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1 have electrified parts that have been badly 
bruifed, the coagulated blood not only tends 
immediately towards the furface, in a very 
vifible manner; but I have noticed, that it 
would diflfufe through the mufcles, from the 
part affe&ed, in the fame direction in which 
the (hocks were palled.* 

One obfervation tnore, and which I think 
will determine in favour of Doctor Franklin’s 
opinion, and will be conclufively agalnft Caval- 
lo’s; .and that is, let any perfon, of a fanguine 
habit, pafs a few (hocks from his feet to the 
crown of his head: it will generally, or inva¬ 
riably produce rednefs of face, fometimes ver* 
tigo, and there will be a fenfation of an in- 
creafed bulkinefs of the head. 

A certain phyficlan, who had juft purchafed 
a machine of me, by fome miltake took the 
{hock afcendingly to the head, for the toothi- 
ache: It gave him all the above mentioned fen-* 
fations, except vertigo j but it cured his toothi- 
ache. 

From the above cited occurrences and obfer* 
Vations, it is demonftrably true, that the elec¬ 
tric (hock, when pafted upon certain aflfe&ions, 
doth determine the courfe of their removal) 

* If the cleftric (hock will f/parate fuch • coagulation* 
snd, what it dill more beneficial, throw it towards the fur- 
face ; what fhall we think of phyficians who have remoodra¬ 
ted againft pa ding the (hock upon a body of humours, left 
they fhould fall upon fame vital part, and prove fatal, perhapt/ 
to life, &e. ’ 
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and that it tends alfo to propel humours to* 
wards the furface of the body; and that, con* 
fequently, the patient doth void them by per* 
fpiration. And it is equally true, that when 
the (hock is palled upon a fet of veflels, but ef* 
pecially the arteries leading to any particular 
part, and the (hock palling in conformity to 
the motion of the arteries, it doth aflift them in 
forming a redundancy in that part to which 
the arteries lead, the fhock being in due force* 

From all that hath been faid on the fubjecf* 
may be learned thcfe two things: Firft, '1 hat 
in order to affedt difeafes in a proper manner* 
there fhould be a judicious attention to the di* 
i-e&ion of the fhock; and, fecondly, That as 
there hath been no knowledge of this particu¬ 
lar matter, nor indeed of any thing founded 
on rational principle, refpe&ing medical elec* 
tricity, it is no very great marvel that it is in 
no higher eftimation among the generality of 
mankind. Any man may ufe a machine; but 
he mufl be well mftru&ed, that doth it prop* 
erlf. * 

4 

tpilepfy. 

, » % | t ' * 

This difeafe may fometimes be cured, blit 
iiiay always be relieved, by eledtrifying. if yoti 
Can know by the fymptoms, at any time, wheii 
the fit is coming on, yoti may prevent it for’that 
time, by giving a few fhocks. It will alfo throw 
off the fpafm, and bring anyperfon out of & 
paroxyfm immediately, by pafling a few iLibckfl 
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Gebouwd in 1597-1598. Tot 1915 voor 
wegen van goederen in gebruik gewee 
Uitwendig geheel met natuursteen bekk 
De balustrade boven de kroonlijst wc 
crnstrccks 1800 verwijderd. Bij de 
restauratie in 198 8 is cen kopie 
daarvan anncebracrt. 
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GROTE OF ST. BAVOKERK (NED.HERV.) 


Laatgotische kruisbasiliek. 
gerestaureerd in 1985. Koor ca. 1400. 
schip 1481. transept ca. 1500. 
Houten vieringstoren 1520. gerestaureerd 
in 1969. Interieur: koorbanken 1512. 
koperen koorhek 1514. 

Chr. Muller-orgel uit 1738. 
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J. F. LEE 

X-AAT TUBE 
Filed April 18, 1934 


-j INVENTOR 

F.l££ 


ATTORNEY 
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. 

Das ehemalige NARVA-Betriebsgebaude, 
1991 von der Gemeinde Cursdorf erworben, 
wurde im Rahmen des Dorferneuerungsprogrammes 

in den Jahren 2003/04 saniert. 


Bauhof der Gemeinde Cursdorf 
Glasblaserei Lutz Neumann 
AWO-Begegnungsstatte 
Fahrschuie Karl Herbst 


Vereinsraum CCC 
Karl Wegener 

Offentlich bestellter und vereidigter 
Landwirtschaftlichcr Sachverstandiger 
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Glasblaserei 

Lutz Neumann 
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er no 8 Lange tijd demoi Le experimenten mee vtrn 

chine was waarschijnlijk voor het laatst in werking op de Internationale 
Mektriciteitstentoonstelling van 1881 in Parijs. Er konden vonken mee 
getrokken worden met een recordlengte van 61 cm, wat neerkomt op een 
spanningsverschil van 330.000 Volt. 


MARTINUS VAN MARUM'S LARGE ELECTROSTATIC GENERATOR, BY JOHN CUTHBERTSON, 
1784-1791 

With its disks of diameter 1,65 meter this is the largest plate generator 
ever produced. It is built by John Cuthbertson, an English instrument- 
maker who had settled in Amsterdam, after a design by Van Marum; the wood¬ 
work is designed by Viervant, the architect of the Oval Room. Each disk 
is rubbed by four friction pads of waxed taffeta pressed to the glass by 
leaf springs. The disks are rotated by a double crank in a frame fixed to 
the top of a table, on which two men stood to work the machine. The cen¬ 
tral portions of the disks are coated with resinous material to absorb 
the vibrations when they are in motion. Combs 'transport* the charge to 
the conductors. The arrangement includ • t ery of Leyden jars, the 

earliest type of condenser. Between 178 Van Marum made modifi¬ 
cations to the friction pads, the com inductors. For more than 

ten years Van Marum used this macb r C h. therehv inrli.riino 

electro-chemical and electro-physio Until 1881 it was usL 

for demonstration experiments, Ir '! . ovm at t h e Interna¬ 
tional Electricity Exhibition tr , tce a S p ar ^ v ith a 

record-length of 61 cm, which iwj ).000 Volt. 

. ■ . .J—8—I 


(C) Jeff Behary 2019 


2 










(C) Jeff Behary 2019 


3 













(C) Jeff Behary 2019 


4 
















(C) Jeff Behary 2019 


5 






















(C) Jeff Behary 2019 


6 












(C) Jeff Behary 2019 


7 














(C) Jeff Behary 2019 


8 




















r 

L i J 



j 

•gMB 


^ • * 1 




(C) Jeff Behary 2019 


9 











(C) Jeff Behary 2019 


10 








(C) Jeff Behary 2019 


11 






(C) Jeff Behary 2019 


12 

























(C) Jeff Behary 2019 


14 











(C) Jeff Behary 2019 


15 























































(C) Jeff Behary 2019 


17 
















































(C) Jeff Behary 2019 


18 






(C) Jeff Behary 2019 


19 








(C) Jeff Behary 2019 


20 









(C) Jeff Behary 2019 


21 





(C) Jeff Behary 2019 


22 




(C) Jeff Behary 2019 


1 






(C) Jeff Behary 2019 


2 












(C) Jeff Behary 2019 


3 











(C) Jeff Behary 2019 


4 





(C) Jeff Behary 2019 


5 















(C) Jeff Behary 2019 


6 













(C) Jeff Behary 2019 


7 































(C) Jeff Behary 2019 


9 






(C) Jeff Behary 2019 


10 



























(C) Jeff Behary 2019 


11 













(C) Jeff Behary 2019 


12 



(C) Jeff Behary 2019 


13 









(C) Jeff Behary 2019 


14 




(C) Jeff Behary 2019 


15 






















































(C) Jeff Behary 2019 


16 










Das Rdntgen-Stereoverfahren 
unterscheidet sich nicht grundsatzlich von den 
allgemein bekannten Raumbild-Fotografien mit 
sichtbarem Licht. Trotz vieler Bemiihungen und 
groBer Vorteile hat sich das Rontgenraumbild 
wegen seiner schwierigen Technik bisher nicht 
durchsetzen konnen. 

Bei der Rdntgenaufnahme tragen alie in der 
Tiefe liegenden Strukturen zum Bild bei (Uberla- 
gerungsbild). Mehrere Verfahren ermoglichen 
es, die jeweils interessierenden Teile des 
Korpers im Bild hervorzuheben und storende 
Ubertagerungen zu unterdriicken. 


Beim Subtraktionsverfahren macht man Unter- 
schiede zwischen zwei Rontgenaufnahmen 
sichtbar, indem man die zweite Aufnahme (z. B. 
mit einer Kontrastfiillung) mit einer transparen- 
ten Kopie des ersten Bildes (Leeraufnahme) 
uberdeckt. 
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Nachbau des Versuchs zur 
Bestimmung des Dielektrischen 
Verschiebungsstroms, 1888 


Replica of the experimental confi¬ 
guration used to examine dielec¬ 
tric displacement current, 1888 
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Auf Rontgens testamentari- 
schen Wunsch wurde ein 
GroBteil seines schrifdichen 
Nachlasses verbrannt 


In his will Rontgen directed 
that the majority of his 
personal papers be burned 
after his death 




(C) Jeff Behary 2019 


29 







(C) Jeff Behary 2019 


30 







(C) Jeff Behary 2019 


31 



















(C) Jeff Behary 2019 


32 















(C) Jeff Behary 2019 


33 










(C) Jeff Behary 2019 


34 

























































38 


















(C) Jeff Behary 2019 


39 



(C) Jeff Behary 2019 


40 













(C) Jeff Behary 2019 


41 















(C) Jeff Behary 2019 


42 














(C) Jeff Behary 2019 


43 











(C) Jeff Behary 2019 


44 










(C) Jeff Behary 2019 


45 












(C) Jeff Behary 2019 


46 










(C) Jeff Behary 2019 


47 







(C) Jeff Behary 2019 


48 




(C) Jeff Behary 2019 


49 







(C) Jeff Behary 2019 


50 

























(C) Jeff Behary 2019 


51 






(C) Jeff Behary 2019 


52 



















(C) Jeff Behary 2019 


54 








(C) Jeff Behary 2019 


55 











(C) Jeff Behary 2019 


56 



(C) Jeff Behary 2019 


57 




















-Coagl- i~«i«nskaps- Stockholm den / f «V* 

^kaiemieas Stkreterare. 


4f, 


e^*^\ y y^atfle^d-erc- 


&. e. 


^#£7* . j / f £r i.~ . d^'-. 



t t 

tv./ f £ it*0u£^ cP\* ^ _ 

oh.e- "/vv«-cy Jt jf ,-tdr 

Ji-euCJ *\a~Kj - c£*+si- v ui^. 

fittest l\ j~t^T ch-f fjlPS ?/(c.-La.^t / 

'f?f tV ?-V' twJtsf-c^4- S cP*r i- £ a.t*< t. e 

1if«// l^e-*£■** iA CeV ^4c-*»<— 

- ‘’^J’ J-^e-c/V-*. M t 

t/Lc<Vc£*<~ Jv latsCdLj^'^J 










(C) Jeff Behary 2019 


59 














(C) Jeff Behary 2019 


60 












































(C) Jeff Behary 2019 


























(C) Jeff Behary 2019 


63 

























(C) Jeff Behary 2019 








(C) Jeff Behary 2019 


66 










(C) Jeff Behary 2019 


67 












(C) Jeff Behary 2019 


68 








3kV 


V 


& 




Q INiTG E N WE 


35*. 5CHEID (R) 

r Xj T. 


1 ^ 

|r iff O !_ E u 

l. y Ik we 



* A A ^ 

bsA^i 


ZS 


r 


">(•. .? ^urts igg vzr With. C.Rontga'- 
-^nk^ah/e Rjonfgensirchlen 

=r!andischer Gebirgsverein 
M,ur 9 r.emscheid e.V 


Vs 


4j 


iatfi 


^ f 






W <• 


"V 






S3 !- f&BIV 


“YV-. 


(C) Jeff Behary 2019 


69 




















nr- 


Jul> 


1 *1 


IS 


mm 


■Vi t 




1 HEBK*"a 




ECTR 


t 


Section tJ 


w. 


rjM 


.jX-ray era 




i ■ mum* sin* 

imj ramptaa w*«WAn**i *•* 


mi/ 


itflUMi tn»«H *4 (ft* w*4wm- 


T. 189 »> ] 


nscii. 






s Sm««k. 


opoliir-wiwwe 

tori 

ties Bcvrn 

nic iii'im* i 

h iH. Ill 

;^ rm..T7, J nut ja6fr«tt$cn 0Wnj 


(C) Jeff Behary 2019 


70 







































(C) Jeff Behary 2019 


71 





(C) Jeff Behary 2019 


72 



















(C) Jeff Behary 2019 


73 

















PATENT IIRKUNDI 


'A 


.— 

... Stn<ii 9 

'•■'ll'.NI KRlHKH.n WOMItKN. 

CKGENS UNO s ,. ATf s . THS JST 




ANFAHG liHif rATtCNTJ > 4.^, (. ^ 

"" --“"^,*' ,, '«»'Ar«» r . <JM#Il 

. ..szr « 

.J3J-V, Hwii.ur 1 ^WnUTKiliin i 

' A "'" • V V,;. 

I.- A I. • ... 


.1 


fW/y \ " . • '•••"•.iami j I 

A\ ' •,<' ^ 

III \jvfc ' I 

J! iV 


(C) Jeff Behary 2019 


74 












(C) Jeff Behary 2019 


75 




















(C) Jeff Behary 2019 


76 



(C) Jeff Behary 2019 


77 











(C) Jeff Behary 2019 


78 




(C) Jeff Behary 2019 


79 







(C) Jeff Behary 2019 


80 






(C) Jeff Behary 2019 


81 





















(C) Jeff Behary 2019 


82 
























‘ iq Do in Urlaub, uni m Hein. 

dm pnk'ienutieni IMertcm 
iron ftB.BprarijBi sel llfit 


fitlt ZjusHi: 


Str t/irmaim- 
htrJunffttrG, lttt/l Jtcirrt 
in irr rtMftn AuH, drum, 
liuirf nM Hit ruhif tin 
2a irirjt nil, 7An ' of nr bn. 

; fin,, Mr Jitt kttidf, Mr Trent 
rtnnl, vrr.n as itn Tiff 


units fir in nklrnflntrrt 
fibttsktr, ref ManfJl rtri 
frisdt iw* M ffulll drO 
ns Irm/hif Mr frnr ftiM 
arm Jv la Xisr. Vkrsl 
mi Usds, dm nhUnJbiUrt 
triiifit tu Usd 


ml 


tuoirl 


mm mm 


Qeo > ™ter Welt 


(C) Jeff Behary 2019 


1 

























(C) Jeff Behary 2019 


2 















































(C) Jeff Behary 2019 




































(C) Jeff Behary 2019 


5 


















•- 4 # * 


(C) Jeff Behary 2019 


6 











(C) Jeff Behary 2019 


7 



(C) Jeff Behary 2019 










(C) Jeff Behary 2019 








(C) Jeff Behary 2019 


10 














(C) Jeff Behary 2019 


11 








(C) Jeff Behary 2019 


12 






(C) Jeff Behary 2019 


13 































(C) Jeff Behary 2019 


14 
















(C) Jeff Behary 2019 


15 













(C) Jeff Behary 2019 


16 














(C) Jeff Behary 2019 


17 












(C) Jeff Behary 2019 


18 



















(C) Jeff Behary 2019 


19 





(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


21 








(C) Jeff Behary 2019 


1 













(C) Jeff Behary 2019 


2 






(C) Jeff Behary 2019 


3 











(C) Jeff Behary 2019 


4 







(C) Jeff Behary 2019 



(C) Jeff Behary 2019 


6 









(C) Jeff Behary 2019 


7 














(C) Jeff Behary 2019 


8 



















(C) Jeff Behary 2019 


9 




(C) Jeff Behary 2019 


10 







(C) Jeff Behary 2019 


11 














(C) Jeff Behary 2019 


12 










(C) Jeff Behary 2019 


13 






































(C) Jeff Behary 2019 


14 




(C) Jeff Behary 2019 


15 




1 


..'••• ..1 

ItuliMikorff (»•. vAAr l»5> U»> } 

, l .laar i» /owl r.otoo...,A.t in .. onA.-.VwWm* 

m b«k. I **' ‘ m voo| . a.»k, rin tt van 

van ... , ylimWf /•»)»» v *“ *'* 

uit.Irn Tv.ee^lH^wewaieveWM.. 

... r ral\ "«urtU\uten <le d«c V . 

VI- ,1, .-ylin.l. r •><>' »«»• «“ ' ” Ar«.».«* vu« \«« 

,,, " l ‘ ' ".V ' ... .. Ail \u»\|»n»»ddi*\ 


. ■■ .. 

... . .. r | 

.. 

ullrrl**' 1,04 '* ,n - -— 


. i . A.-rAf Vv«ur\ \*l »«'«» 

1 . A* »«* v * 

u.. ...• v "' vA r v * v z^« 

. v .\„»vVv -..T.W v«* 

a,..,. 

... ' . ' AV ^ 

\ »»uwvV/ k ’ v '‘ v ‘ ' 

. \.a—. 


v, \ Amv" ** 


v^v\\\V>*'» v ' ’ 

^ aw\' , T^ V a\\V1 

\,.x»>WA. .... 

V,- v . t AX. NvV*jV >V- 


(C) Jeff Behary 2019 













(C) Jeff Behary 2019 





















(C) Jeff Behary 2019 


18 




1990.06 

PLUIMONTLADING 

Gravure door C.H. Koning, in: Martinus van Marum, 

Beschrijving eener ongemeen groote elec trizeer~* 
machine geplaatst in Teyler's Museum (1785), pi. IV. 

pi tf\fp r\ TQPU A Df lT 

Engraving by C.H. Koning, in. artinus van Marum, 
Description of a very Large electrical machine 
installed in Teyler's Museum (1785), pi. IV. 
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PREFACE. 


THE amateur, especially if he be young, Inexperienced, 
and unblcst with “ filthy lucre/’ must ever command 
our sympathy and respect He, withput. any hope of 
reward, except that gratification which follows the 
acquirement of knowledge, works on, under the greatest 
difficulties, to the attainment of his end—an end which, 
in nine cases out of ten, tends dircdtly to the benefit of 
his fellow-creatures. 

Nearly all the really useful inventions and discoveries, 
which have rendered the 19th century so remarkable 
as a season of progress, must be attributed to amateurs. 
For this reason, if for no other, we should render every 
assistance in our power to the botid-JuU amateur, and 
for this reason, along with another, have I attempted, 
in the following pages, to guide the tyro in his attempts 
at the construction of the more useful pieces of electrical 
apparatus. The other reason is that “ a fellow-feeling 
makes us wondrous kind,” and as I myself felt acutely 
the need of assistance at the beginning of my amateur- 
scientific career, so I am pleased to suggest when 
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PREFACE. 


and how much trouble may be saved, and expense 
spared by the adoption of certain simple modes of 
procedure. 

In the following pages no attempt has been made 
to describe the production of such highly finished 
* brass and glass ” instruments as those which adorn 
the windows of our opticians* shops. Such a high 
degree of finish requires a technical knowledge of 
French polishing, lacquering, burnishing, etc., as is not 
usually possessed by the amateur. The tools used, also, 
are supposed to be of the simplest description, such 
as may be found in every home, however humble. 
Not one of the instruments described necessitates the 
employment of a lathe or other expensive tool in its 
manufacture; though, of course, much truer and finished 
circular work can be done on the lathe than in any 
other manner. ^ But the instruments produced as 

ln kook, m a y be re ii cd upon to act 
?' cien y , and this is, after all, the end for which every 
instrument is constructed. It must be borne in mind 

, ** . ** WOf k d° es not profess to teach the science of 

e.ectncity. and no attempt is made to enter upon the 
cornain of scientific speculation. 
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ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS. 

$ I. Tools.— The true amateur, as a rule, has not a 
large assortment of tools. Little by little he gets 
together, or constructs those which are necessary for 
his purpose; but he seldom aspires to the complete 
paraphernalia of a workshop. Still there are certain too'* 
that are indispensable, of which the following is a list In 
order of utility :— 

i Large pocket-knife. 

l Fine penknife. 

1 Archimedean drill and bit*. 

Fair of cutting pliers. 

Pairoflarge scissors for metaL 

Pair of small scissors. 

Several hies, large and small. 

i Hammer. 

1 Mallet. 

Bradawl, gimlet, pincers. 

Small bench vice. 

Small tenon saw. 

Soldering iron. 

Spirit lamp. 

I Wheel glass cutter or diamond. 

Parr of compasses 


■ 
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, electrical instrument making for amateurs. 

I should like to have put a lathe at the head of this 
ist, for that is really the king of tools ; but I would not 

. . it fm m mnLrtnfy __ 


list, for that is rtai*/ -..w •*— 1 > — -» * wouia not 

the student from making electrical apparatus 
because he has not a lathe, as most may be made well 
without, though better with one. 

Besides tools, the materials mentioned below will be 
found useful. They need not be procured all at once 
but as occasion demands. If the amateur adopts the 
plan of keeping up a little stock of his materials and 
tools, as they are worn out or consumed, and more* 
especially if he remembers that, “ Order is Nature’s first 
jaw," and that there should be u a place for everything 
and everything in its place,” he will turn out better work’ 
keep his temper, and work better than if he allows him-’ 
self to degenerate into a slipshod style of doing things 

. 4 ,trr ,,y "“ "ra.tog 5 

in',n~ The folbwin e wi| l 1“ found useful 
^caromg out the mstructions given in the ensuing 

rods from 4 to 4 in i n .1 ■ 

Ebonite rods from 4 L 1 T'"’ 

Cla « lubes from J 0 if , ". d,amelcr - 
^•Utapcrcha. * n- In diameter. 

gr " n 

• e ** r '***UiU tiiu Ac 

****** ’ n '*y t* worked up rtrj well uad 





(C) Jeff Behary 2019 









MATERIALS. 


Sheet copper. 

Sh«< bra S3 , and bras, rod, Jin. diameter. 

Solder. * 

Chroride of zinc 
Rosin. 

Needles. 

Watch springs. 

Whitchard vainish. 

Red lead. 

Benzoline. 

Burnt uinber. 

Copper wire of various sizes.* 

Prout’s elastic glue. 

Methylated spirits of wine. 

Having these materials at hand, the amateur will find 
several operations are required so frequently as to render 
a ' ertai " airioun t of technical skill absolutely necessary 
if the work is to look neat and act satisfactorily. Among 

the first of the-amateur’s requirements must be placed 
the power of soldering 1 . 

5 3. Soldering. —For small work, an iron, shaped as 
own at Fig. i, will be found extremely useful. The 



Fic. 1. 

amateur can easily construct this for himself by boring 
a t» hole in a copper wedge 2in. long by Jin. thick, anu 
iin. wide on the base. An iron rod, 151'n. long, I* 
straightened out for the handle, and the end of this rod 

This had Letter Ur pmeur **/ 1 required. 












4 ELECTRICAL INSTRUMENT MAKING FOR AMATEURS. 

is heated In the fire and hammered up until it can be thrust 
through the hole in the copper wedge; what projects is 
then hammered down so as to form a kind of boss or rivet 
head, to prevent the copper bit from moving. The other 
end of the rod may then be filed or hammered to a point 
and driven into a wooden handle. Five inches of broom- 

handle will answer the purpose, if nothing better can be 
got at 

In order to solder successfully, four things are 

essential. Firstly, the portions to be soldered must be 

made scrupulously clean, either by scraping with a piece 

of sharp knife blade (kept specially for this purpose) or 

by sandpapering, or by filing, whichever is most 

convenient. Secondly the portions that are to be 

soldered must be raised nearly to the temperature of the 

melted solder. For this reason the amateur would 

surely fail were he to attempt to make a good joint, say 

Dctueen two sad irons, with an ordinaiy bit, unless he 

previously heated the irons to nearly the melting point 

of solder. In ordinary small work, where wires are 

so dered to wires, sheets to sheets, &c., the heat of the 

soldering iron itself is generally sufficient, not only to 

.melt the solder, but also to raise the temperature of the 

surrounding portions to be joined to the requisite point 

ird y, the nose of the soldering iron must be perfectly 

clean and covered with melted solder, or, as it is tech¬ 
nically called “ tinned." ' as is teefi 

To insure this result the soldering iron must be placed 
in a clear red fire until nearly red-hot (if allowed to get 
too hot it will not take up the solder at all), then quickly 













SOLDERING. 

S 

and lightly hied on one face, and at once plunged into a 
rod of soft solder, on which a little powdered*rosin has 
been placed The heat of the soldering iron will cause 
the solder to melt, and run into globules. If one of 
these be allowed to run into the lid of a milk tin, or 
other convenient tinned iron receptacle in which a little 
powdered rosin is also placed, and the filed face of the 
soldering iron rubbed briskly over the melted solder, the 
surface of the copper bit will be found to have taken a 
coating of solder as brilliant as a looking-glass. Should 
this not be Ihe case, the iron must again be heated and 
filed and rubbed over the solder until a perfect coating 
has been obtained. 

When once the hose of the copper bit is well “tinned,” 
it is sufficient after each heating (provided it has not 
been overheated so as to burn off the solder) to rub the 
iron briskly on a piece of old carpet, kept especially for 
this purpose, just before touching the solder. Fourthly, 
the surfaces to be united must be kept perfectly clean 
and Unoxidised during the application of the heat 
necessary for soldering, by the application of some 
substance which prevents the access of air, &c., to the 
heated surfaces. 

These substances are various, and some are more 
adapted to one metal than to another. Thus rosin is 
excellent for tinned iron and for copper. Hydrochloric 
acid (spirits of salt) is perhaps the best for zinc. 
Chloride of zinc (killed spirits of salt), again, is excellent 
for iron, for copper, and for brass, where the surfaces can 
afterward* be well washed. 
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6 ELECTRICAL instrument making for ama teurs. 

A Jump of sal-ammoniac (chloride of ammonia) is also 
very useful for removing the oxidation from the copper 
hit by rubbing it against the lump for a few seconds after 
heating. 

$ 4. As an example of the mode of proceeding, let us 

suppose we wish to solder a wire to the copper plate of a 

Daniel] battery. We begin by cleaning the copper plate 

at the spot to which we wish to attach the wire, by 

rubbing it with a piece of glass or sandpaper until the 

surface is as brilliant as a mirror. In like manner we 

polish and clean the end of the copper wire. Laying the 

copper plate flat on the board which we keep expressly 

for soldering on, we place the copper wire on the desired 
spot. 

We now put the soldering iron into the fire* (it having 
been previously tinned as described), and watch it until 

that "it" -S k y f * U ' ol the solder on the surface 

rive ‘ n K T U2h - WC th6n rem0Ve * ‘he fire, 

take un 0I1 | 'k^ sa '" ammoniac or piece of carpet, then 
Cleane d g ‘ oba,;: of solder by touching one with the 
touched ti° SC °r * e blt ’ anti ’ l ast, y. having quickly 

v/ith a f P th S “ r . faCCS both of the copper plate and wire 
. , ather dipped into the chloride of zinc solution, 

® ' Ur ace ol ' ‘he plate and wire simultaneously with 
~ ,° ^ rin S icon. As soon as the surfaces become 
fficiently heated, the solder will be seen to flow over 
cm. he wire must then be pressed into its desired 
P acc » t e melted solder rubbed well over the point of 

I* Ulceo Omt th. 0,. 1 . emiulng *, ou . 

^ lhe curcly ;ux uk* up the solder. 








SOLDERING WITH A FLAME 

1 

junction, the iron removed, while the wire is held motion¬ 
less in its position, until a sudden dulling of the surface 
of the solder shows that it has set and is solid enough to 
hold the parts together. After soldering with chloride 
of zinc (“ killed spirits,” “ soldering fluid ”), always wash 
in plenty of water to prevent rusting. 

§ 5. Soldering with a Flame. —In many instances 
a better joint and neater-looking work can be made over 
the flame of a spirit or other lamp than with the 
soldering iron. Thifc is more especially the case in 
small work, such as joining wires, soldering pivots, &c. 
As an example, let us suppose we desire to make a 
poised magnetic needle out of two similar pieces of 
needle, joining them together by means of a short 
tinned-iron junction, in which the pivot is inserted. (It 
is evident that a pivot could not well be attached to an 
ordinary sewing needle were the needle in one 
piece.) 

The needles (of which two are required) are broken 
off of the desired length by means of a pair of nippers. 
The heads may be the portions rejected, if a very light 
needle is required ; the points, if a heavier needle be uC 
objectionable. Care should be taken that the mec^r, . 
of the same weight, to insure a well-balance^ needle. 
A small piece of sheet tinned iron (“tin-plate”) about 
I in. square should now be procured and flattened out. 
With a screw-drill, or small punch, a dean centra! hole 
made a trifle smaller than the largest external 
diameter of the pivot (See S 6 for pivots.) 1 he piece 
“ now cut into the shape of a small lozenge, as shown 
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8 EIECTR/CAL INSTRUMENT MAKING FOJTAAIA TEURS, 

at Fig. 2 , A, and again flattened out by a light blow 
with a flat-faced hammer. The needles are now to be 
lightly sandpapered at the ends which # are to be 
soldered to the lozenge, then these extremities immersed 



e 















F 



Fig. %, 

!" the ^ h,oride of *nc soldering fluid. The solderin'* 
"J* then to heated, and a little globule of solder 

caused to adhere to the prepared extremity of each 
acedlc by iu aid. The needles should now present the 
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SOLDERING WITH A FLAME. 

9 

appearance shown in Fig. 2 , B. The spirit lamp is now 
to be brought into requisition. The flame should not 
be too high for such work, so that the wick need not be 
raised much. Taking up the lozenge-shaped piece in 
the left hand, with a pair of tweezers (or longish piece of 
wire bent to a tweezer shape), and allowing one half to 
project, we apply with a feather a little soldering fluid to 
the projecting point The needle with its adhering 
solder is now taken up in the right hand (a small piece 
of paper being wrapped round it, to prevent the fingers 
being burnt), and both the needle and the lozenge are 
held for a few seconds over the flame of the spirit lamp, 
in the position they are desired to remain (See Fig.-2, c). 
The solder will soon be seen to flow. As soon as this 
is the case the pieces must be pressed firmly together, 
and both hands removed from over the flame of the 
lamp, care being taken to keep the parts constantly 
pressed together -until a sudden dulling shows that the 
solder is set. In like manner the other needle is 
soldered to the^other pQint of the lozenge. The needle 
may then be magnetised, and after magnetisation 
balanced on- its pivot, as will be described further on. 
Fig. 2, D, shows the needle ready for pivoting. 

$ C. -Pivots. —These are in constant requisition; 
consequently, it is well to be able to make them of ail 
sizes. The amateur will need only two kinds—viz, 
,n k rass and in glass. Brass pivots arc very easily made 
r ^ n s t°ut, hard, brass wire. The most useful size is 
a j ut Ath in. in diameter. A short length of this is 
P *ccd in the jaws of a vice, with its circular section 
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10 ELECTRICAL INSTRUMENT MAKING FOR AMatr V 

uppermost A bit, capable of cutting a A^h 
is placed in the screw-drill, and after being oiled*' 
drill is worked over the brass rod, the bit rcstin 9 ^ 

centrally, until the shoulders of the bit just touch 
side of the wire. This produces a good deep and 
conical hole. The wire can now be removed from the vice 
and the outside of the pivot also made conical by fir * 
while still on the brass rod ; when the desired shape has 
been secured, it cam be cut off with a fret-saw or file. 

CP/ass pivots are extremely useful in all electrical 
experiments. The best way to make these is to soften 
a glass tube over a spirit lamp, and gradually but 
steadily pull it asunder. By so doing, two conical 
pieces are the result If the extreme hair-like points of 
these are held over the lamp, they fuse up into a round 
globule, thus closing up the hole. The pivots thus 
produced can easily be cut off (when the glass is cold) by 
making a mark round the tube with a sharp triangular 
file, at the point where it is desired to break it off On 
applying a little pressure between the finger and thumb 
0 oth hands, the pivot easily breaks away from the 
remainder of the tube. The pivots may be made very 
and thin, by allowing the glass to soften well, before 
Vc * nnin ? l ° asun der, and such long thin pivots ar * 
whirl!* U ^°. r astat,c galvanometers, or other cases in 
pivots r °J CCt3 * laVe to poised on one pivot Short 
glass softr ? madc pulling asunder as soon as the 

tube ihouldV V!m namC * Fi &* 2 > C » 5howH h °* thegUS * 

Fjfc. 2 y >0 £ d ,n thc bands to soften, over the fl ^ ,e 
' ’ g ' VW thc a PPearancc of the tube after puW 
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GLASS THREADS. 

asunder. Fig. 2, F, indicates how the hair-like extrcm’tv 
should be melted into a bead over the lamp, so as to c lo~ 
the capillary aperture, and Fig. 2, g, shows finished pivots 
* 7- GLASS THREADS. These are extremely useful 
as insulators in small work, such as electroscope- 
carriers, torsion balances, &c. They are easily made 
from rather thin glass rod, by heating it carefully over a 
clear (lame (spirit-lamp, or bunsen burner) until soft and 
then pulling asunder rapidly if a very fine thread be 
desired ; more slowly, if a coarser filament be required. 
Similar threads may be made from shellac ; and these*, 
though somewhat more brittle, are even better insulators. 

$ 8. Straws. —The straws of various grasses, more 
especially the fine, straight, hair-like terminals of such 
grasses as Agrostis spicaventi , Alopecurus pratensis , 
Pha laris anuidinacca, and Aira cris/ata, if gathered soon 
after the flowers are fully matured, cut to the length of 
about 6 inches, dried, and then boiled in melted paraffin 
wax, make excellent insulating supports, far stronger than 
the glass or shellac ones mentioned above. The same 
straws, not paraffined, are, from their lightness, well 
adapted as pointers for such galvanometers as tangents 
and others, which require a separate indicator. 

$ 9- PlTH-BALLS. —These arc much used in expm- 
ments with frictional electricity. The best piths for 
ordinary purposes are those of the elder, Sambucus nigra. 
an d °f the Jerusalem artichoke, Hdianthus • v , 

cfore being shaped into balls or other figures, the pith 
0l dd be thoroughly dried. With a penknife, reduced 

a razor-like sharpness, the pith can be cut to any 
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desired figure, and is easily rounded to an approximate 
sphere. When a number of equal size have been made, 
the final rounding may be given by lightly rolling them 
with a smooth, flat board, on a level table. Care must 
be taken not to press too heavily, otherwise the balls 
will be flattened. Having now got together the few 
things necessary for starting work, we may try our con¬ 
structive abilities on the simpler forms of electroscopes. 

Electroscopes are instruments employed for the 
detection of the presence (and sometimes of the nature) 
of electricity; not for its measurement. 

i 10 . Pith-ball Electroscopes. —These are of two 



Fic. 3. 

* v * z, » those in which the balls arc suspended by a 

ament, and those in which the suspension consists of 
a horizontal rod, pivoted at the centre. Fig. 3 , A, shows 
the former ; b, the latter form. 








(C) Jeff Behary 2019 


17 




























PITH-BALL ELECTROSCOPES. 


n 


To make the former, a glass rod about 8in. long by 
Jin. thick, should have one extremity heated over a 
spirit lamp, and when quite soft, touched with another 
piece, so as to enable the operator to draw out a filament, 
which must be bent into the shape of a recurved hook. 
The rod must then be heated at a point about 2in. from 
this end, and, when sufficiently softened, bent neatly 
(not too hurriedly) at right angles. The bent rod must 
be allowed to cool gradually without touching anything 
otherwise it will be liable to fly to pieces. When quite 
cold it may be fastened to the foot of a broken wine¬ 
glass by means of a turn or two of stout brown paper, 
previously brushed over with good Russian glue, as 
shown at C. When this is quite dry it should receive (at 
this joint only) a coating of red varnish, made by mixing 
a few grains of red lead with a teaspoonful of white 
hard varnish. (The white hard varnish may be pro¬ 
cured at any oilman’s.) A single filament of cocoon silk 
is now to be procured, and a fine needle threaded with 
it The needle is passed through the centre of a pith- 
ball, the end of silk fibre moistened with a drop of glue, 
and the needle pulled until the ball reaches the glued 
portion of the silk. This will serve to fasten it to the 
b iIL The other end of the fibre may be tied or giued to 
the little hook of the bent glass arm. Two balls may be 
thus suspended, if it is required to show the repulsive 
effects of similarly charged bodies. To construct the hori- 
sontally-pivoted form, it is only necessary to split a 
straight paraffined straw (5 8) at its centre, with a sharp 
penknife, insert a small glass pivot in the split, and 
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Awtcn it thereto by means of a single drop of hot gl ue 
When quite cold, a pith-ball must be attached to ea h 
end of the straw a .mail hole being made in each ball 
w,th a pm and the end of the straw (previously touched 
with glue) inserted iq the hole; Care must be 
at this point that the balls balance one another Th'“ 
may be made to do this by sliding along the straw um£ 
when Placed on a needle-point the arms of the el«, r ^ 
scope remam perfectly level. Half of an ordinary MwfeT 
cotton reel may be used as the foot nf th; , ' g ' 

After sawing i„ half, the upper portion should 3T 
wards) forced into £'^* ' B,> - 

show fh» i. ma “ ’ it also serves admirably to 

show the phenomena of induction, the requisites are 

strip! "of t e r M JSr ’ u SheCt ° f g ° ld leaC a cou P'« °f 
-f-fech in H°' 3 Sh ° rt piCCe 0f brass rod, about 
Simula ,n . d,amcter - 3 cou P'o Of beef tin bottoms or 
similar P*<*s of tinned iron, and an empty cigar 

.JZ lhe 5 iar ’ Wc ei,hcr the straight glass 
WhtWb ( , 3bOUt 3 inchcs in •»• 7 inches in 

an/ .M I. 31 3re U5Cd f ° r hrRC Ras or Paraffin burners, 
and which may be obtained at any respectable iron- 

ger» for a few pence (see Fig. 4, a), or the bell- 
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shaped chimneys (see Fig. 4 , B). Whichever shape be 
selected, the diameter should not be less than 3 inches 




nor more than 4 inches. Preference should be given to 
the bcU form, when orocurablr' as the " cap M is more 
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easily fitted to the narrow neck. Having procured a 
glass jar, the next step is to fit a cover to both extrentf* 
tics. If Fig. B be chosen, the wider extremity which is 
destined to form the bottom, should be fitted with a 
tinned-iron cover. If the bottom of the jjlass be 
3 inches diameter, it will be fitted exactly by the bottom 
of a Swiss milk tin. The bottom must not fit too tightly 
if fitted in winter, or else the slightest increase in tem¬ 
perature will expand the glass and cause it to crack. If 
a tin “ bottom " is not at hand to fit, it may readily be 
made, by striking out on a piece of thin tinned-iron, a 
circle of the same size as the outside of the glass jar 
Keeping about 1-inch outside this line, the circle is cut 
out, and then the edge turned up square by hammering 
lightly on the edge of an ordinary iron. The tin disc 
should now show ^he appearance sketched at Fig. 4, c. 
This bottom must not be fastened in until after the gold 
leaves have been adjusted. The next operation consists 
in making the cover to fit the other end of the jar or 
cylinder. If A has been chosen, two circular discs 
must be cut out of the cigar box wood ; one that will 
just drop into the jar, the other precisely the diameter 
of the outside of the jar. The two circles bad better be 
measured, struck out with the compasses, and sawn with 
a fret or band-saw. The two discs, after being well 
smoothed, should be glued together, as shown in Fig. 
4, D. If B is our choice, half a sewing-machine cotton 
reel will be found to. fit with a trifling adjustment. 
Ail that will be necessary in this case - will be to cut off 
the narrow portion, leaving one of the coned heads, the 
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rim of which can be trimmed with a rasp, until I just 
fits the small mouth of the chimney. Whichever form 
be adopted, this wooden cover must have in it two per¬ 
forations, one central, about J inch in diameter, wherein 
will pass the brass rod from which depend the gold 
leaves ; the other near the circumference, which will 
serve as an exit for moist air. Fig. 4, E shows the glass 
chimney fitted with its lower “tray” and upper ** cap. 1 * 

At exactly opposite diameters of the glass jar, two 
strips of tinfoil, about \ inch wide by 4 inches long, tie to • 
be pasted ttiside the jar, reaching from a little above 
the middle downwards to the metal.tray. The object of 
these is twofold; they increase the sensibility of the in¬ 
strument by heightening the apparent repulsive effect of 
a charge; and they serve to discharge the gold leaves 
without tearing, if by inadvertence an overcharge be 
given. This being done, the brass rod may be fitted to 
its table. Many operators use a brass ball at the top of 
the gold leaf electroscope; for general purposes, a 
metallic table will be found more sensitive and more 
convenient. Having cut a tinned-iron or thin brass disc 
3i inches in diameter, let the edges be turned in by ham¬ 
mering. To the centre of this metal disc, and perpendi¬ 
cular to it, should be soldered about 6 inches of brass 
rod, having a small hole drilled in it at h.df its length 
—say i inch in diameter. Care must be taken that 
this rod is quite straight and smooth. The under por¬ 
tion of the disc, as well as the rod to within | inch of 
its extremity, should now be varnished with red varnish 
(see S 10),and set aside to dry. While this is drying, 












A /A Cr | 

the upper wooden cap of the cvlin^ 

,n mc,tcc * Paraffin wax, and allowed*^ ^ ! mmer scd 
um.I thoroughly permeated with paraffi rCma,n th crci n 
red may now be passed into the central"' J h ° br *» 
«ft*and tightly fitted thereto by i* ° nfice of the 
two of paraffined brown paper. 

*s mentioned in this work mnir When paraffin 

net paraffin^) The £ “ f**"* 

onfice until the f-inch hole is just level , Wn fn thc 

forcibly ;„t 0 , his hol ’ w;j , of w ‘>e, pus)led 

sinking through, if any weight k f prevent ‘he rod 
the table above. A small tCrwards Placed on 

* **** by, i„ c s h ma s JJ? £*■ of bra “- ab -" 
soldered to the lower end of the rZ ’ must now be 
so as to form a letter j, J t is tn ' trans vcrsely to it. 

tnat the gold leaves are to be attach T l? SVCrsc P ie « 

^ be ab ° a ‘ i inch wide by about 1 *1? 

To cut them neatly h not an io , ° \ ,nches ‘°ng. 

“raay be managed in the followingn,T Stin - 

it be folded down the middle ^Tk"- ° f " otc papcr - ,ct 

tIosc by the side of the be,V h ‘ S '* f° ^ p,aced <*» 
Holding his breath for *■ r cont aining the gold leaf. 

away the leaf the m.' . e ' v , sccond? > 50 as not to blow 
W- -Her of the note 

operations with a n i„ ° C ^ VC# ° f go,c1, antl acting 

hair pencil, coaxes the ZiT', ° r ?crrecU > r clcan canu-I- 

“Tiare In the centre of H ' if *° ,hat ,tB “ Ha* and 

fc over with the bent 1 ■/ r ^ paper ' ,,c then cover* 
ben. half 0 f the note paper, so that the 







GOLD LEAF ELECTROSCOPE. , 9 

gold leaf lies between the two leaves of paper, forming the 
half sheet of note. Then, with a pair of perfectly clean 
scfcsors, he cuts the paper into strips, about \ inch wide 
by 2 inches long. In so doing, he must take care not 
to let the papers separate, otherwise his gold leaves will 
get crumpled, or blow about. Of course, in cutting the 
paper he cuts the gold leaf into the desired size. He 
then touches the two sides of the transverse piece of brass 
(attached to the rod passing through the cap of the 
electroscope) with the merest trace of gum, then care¬ 
fully lifting the upper pieces of paper ofT the strips of 
gold leaf, takes up, first on one side, and then on the 
other (of the transverse piece) a strip of gold leaf, being 
careful that they hang straight down and parallel 
Having succeeded in getting the two strips to han^ 
'’ouarely and free from one another, the operator next 
inserts "hem very cautiously into the chimney. The 
cap may now be cemented down on to the neck of the 
chimney by means of a piece of silk ribbon moistened 
with thin glue. When this is quite dry, and after the 
bottom has been likewise cemented to the lower end of 
the chimney or cylinder, a coating of red varnish is 
applied, care being taken not to stop up the side air¬ 
hole. This afir-holc should be fitted with a small wooden 
plug, furnished with a rounded knob, likewise varnished 
A small quantity of Proufs clastic glue, run round the 
e geof the warmed tin, will be found the most ciTcctual 
way of fastening the bottom to the lower portion of the 

C/lindcr * Carc must that the 

two tinfoil strips arc oftfosiU t/u width of the gold leaves 
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and that the said strips make metallic contact with th. 
tin bottom. If all has been carefully executed, the elec 

f C °Pf. W,M P rcsent the appearance shown at Fie r 
and will be so delicate as to give a lam* a: F * 

■ 7 bb ' d -a IrSTI 

distance of one foot from the “ table,” or upper plate 

5 i 2 . Coulomb's Tor SI on BalanceXa part from 
the actual use of this instrument as an accurat/mcasurer 
of electric and magnetic force, it is extremely service- 
ble in calculating the laws of electrical attraction, and 

that these are "inversely as the squares 
of the distance, and directly as the charges.’* 

To make such an instrument, we select a-glass chimney 
similar to that shown in our last section; Fig. 4 , a 
This must be fitted with a .metal top, precisely fike thai 
described for the bottom cover of the electroscope 
hig. 4» C. In the centre of this a small aper¬ 
ture is made to admit of the introduction of about 
I mch of thin brass tube, having about £ inch bore. This 
is soldered neatly into the dover, so that the tube pro¬ 
jects about i inch on either ^idc of the cover. A block 
of mahogany or deal, about 4 inches square by $ inch 
thick, is now planed up and made truly square. A cir¬ 
cular channel, about £ inch wide, and of the same depth, 
is now cut in this base board for the glass to stand in. 
If deal, this base should be stained black and varnished; 
if mahogany it should be polished. 

^ * 3 - An efficient black stain for such pieces of white 
wood may be made by working upon a slab a teaspoon ful 
fi( lamp*black, with a tablespoonful of thin glue, until 
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quite smooth, with a muller. This stain may be applied 
while warm to the wood, well rubbed in, and when quite 
dry varnished with “ white hard varnish,” which will be 
dry in about twelve hours. 

$ 14. A circular card, graduated to the 360* of a circle, 
and of the same diameter as the interior of the glass 
chimney, is now to be glued on to the central circle of 
the base board ; the zero point coinciding with the 
centre of one of the flat edges, not with the diagonal 
corners. Previous to gluing down the car'd, a slot about 
\ in. deep, and J in. wide, must be cut in the upper surface 
of the base board, reaching from the position of the zero 
point to the extreme edge of the board. (This serves for 
the introduction of a soft iron rod, or of different 
magnets.) The next step is to make a similar but 
rather smaller graduated circle to slip over the pro¬ 
jecting brass tube in the upper cover. This circle 
should be cut out of a sheet of tinned-iron or zinc, and 
the degrees of arc (of which there should also be 360*) 
marked clearly upon it by scratching deeply with a 
sharp steel point. In the centre of this circle, a hole, 
just sufficiently large to admit the passage of the piece 
of brass tube, should be punched. This circle is to be 
slipped over the tube and lie flat on the cover, but trust 
not be fastened down. A short brass rod, about 2 A in. long, 
and just thick enough to enter freely into the brass tube, 
is now procured, and fitted with a circular brass head 
made by filing up a piece of J in. sheet brass into $ in. 
in diameter, and soldering the rod in the centre of the 
circle. Or, the pinion of an old paraffin lamp burner. 
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with the teeth knocked off, may be used instead of th- 
rod, provided it fits the tube. Whichever is used 
short piece of brass wire must be soldered at the .. 
extremity of this brass rod, near the head. PPCr 

This index serves two purposes: First, it prevents th. 
rod going too deeply into the tube; secondly, i, 
to point out the amount of torsion, or twist given 1 
Wire or fibre which supports the' 

■s placed the magnetic needle or insulating rod wh ch 
“ Sed , ,n wiagnctic or electric measurements: The 
lower end of the rod must project just below the lower 
e :d of the tube which passes through the cover and to 
ms lower end of the rod must be soldered a short length 
of No. 40 German silver wire. To the other end of this 

“ StZo ••iTh T “T ^ at ‘ aChcd - “'^ring, a 

stirrup in the form of a wide J. The length of the 
■re, inclusive of the stirrup, must be such that it just 
S" ings clear of the lower graduated circle when a mag- 
net,c needle or other rod is placed across the stirrup, and 
the cover » on the top of the glass cylinder. A well- 
magnetised needle, a little shorter than the diameter of 
the cylinder, completes the instrument if it is to be used 
as a magnetic measurer. The needle may be a piece of 
a good steel knitting needle, carefully magnetised to 
-Maturation. If required for electrical experiments, the 
agnetic needle must be replaced by a light shellac rod, 
carrying at one extremity a small disc of thin sheet brass 
or copper In this latter case also, the channel in the 
base board must be fitted with a bent brass wire shaped 
the letter L, furnished with a small brass ball at 
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„ cl , extremity. This rod must be carefully insulated By 
”i„g thickly coated with good red scaling wax to tno 
depth of at least i in. all round, except at the two 
extremities where the balls arc situate. 

' Fie 5 illustrates the different parts, and the complete 
instrument. A is the base board with the slot and 
graduated circle attached ; B is the tm cover, with its 



Fio. 5* 


brass tube, the whole being cemented to the top .of the 
glass cylinder when once the wire has been soldered to 
the milled head ; C is the upper graduated disc ; D the 
rod carrying the index, and actuated by the brass head ; 
to this rod is attached the wire and stirrup E ; F shows 
the instrument put together, and lettered hom..h*gouslv. 

S i$. Volta’s Electrophorus.—T his is essentially 
the amateur's electrical machine. It is at onc< the 
simplest to construct, the most efficient in action, and 
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its theory is most interesting as giving the key to the 
continuous-action elcctrophori of the present day J 

allude to the Holtz, to the Bcrtsch, to the Carr^ and to 
the Wimshurst machine. 

* 16 . To make an electrophorus will be needed 
sheet of zinc, from which are cut two discs; one bein- 
about 2ft. in diameter, the other about 4 in less Th. 
zinc should not be more than A in., nor less than A in in 
thickness. The outer edge of both the discs must be 
turned up by careful hammering with a mallet, and a 
round, soft, iron rod, a } in. thick, must be run round the 
edge of each disc, and covered over with the upturned 
edge of the disc. This operation requires a considerable 
amount of care and patience to effect it neatly. It is 
absolutely essential to the efficiency of the machine that 
the edges should be perfectly round, without any sharp 

angles; and this end can only 
be attained by using a steel 
tool, in shape something like 
a solid punch, but having a 
semi-circujar concavity at its 
lower extremity (see Fig.* 
6, a). By turning the edge 
of the zinc over the rod by 
the aid of this tool and a 
hammer, a smooth border can 
easily be produced. Should, 
however, the amateur find 
any difficulty in performing this operation, it would 
be advisable for him to have recourse to the nearer 
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tinman, who will execute the necessary sleight of hand 
for a few pence. If well done the two discs should 
present the appearance shown at Fig. 6, B and C It 
will be noticed that from the centre of the smaller disc 
projects a short piece of tube. This is made of a short 
length Of £ in. brass or zinc tubing about I in. in length, 



n 



Fin. 6 b, c, d. 


which is soldered centrally on the smaller disc. It is 
into this tube that the insulating handle is to be inserted, 
so that the amateur may vary somewhat the diannrtrr 
of this tube to suit that of his handle ; but it should i>< t 
greatly exceed £ in. in diameter, nor be less than a £ in. 
Near one edge of the smaller disc should be soldered a 
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short length of \ in. brass wire—say, about 3 in. i n lcn«v 
—bent into the form of a rounded L, and bearing atiu 
extremity a brass ball about 1 in. in diameter. (S U h 
balls may be obtained from most ironmongers at abo't 
sixpence each.) If not easily procurable, it may b 
replaced by a leaden bullet cast on to the end of the wh! 
(sec I«ig. 6, B). A handle of sorpe insulating material 
must now be provided. In shop-bought instruments 
glass handles arc generally seen; but these are not 
nearly SO efficient as ebonite, though very much more 
beautiful. At most chemists ebonite stirring-rods, about 
9 in. long and somewhat over a } in. thick, may be 
obtained for twopence or threepence each. One of 
these Will serve our purpose admirably; and its round 
end should be cemented into the central tube by the aid 
of a little guttapercha or Froufs elastic glue, applied hot 
to the end of the rod, and the extremity of the tube 
shghtly pinched round it to insure its not slipping out 
I he larger disc must now be filled with some insulation 
composition. Of these there are several; the best is 
perhaps do„Ue; but it is expensive, being about 6 s. 6d. 

.K^ Un : !° W J VCr ‘ U Can ^ obt “incd in very thin 
ccts and this, of course, lessens the expense. If 

. • "'.x *1 * IS ° ’ * ^'• C s b° u bi be cut that will just fit 
into the larger zinc disc, and be fastened down to it 
n icely and smoothly by means of Trouts elastic glue, 
Mded by, equal pressure with a warm (not too hot) iron. 
Another very good material is gun-fafitr. Gun -paper, 
^ P a Py rox yl t 1 M » is paper which has been immersed for a 
few seconds in a mixture of nitric and sulphuric acids, 


an 
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and then washed in an abundance of water. A disc of 
this papyroxylinc, cut to reach quite to the bead of the 
larger zinc disc, may be cemented to the said disc by 
means.of any spirit varnish (say, white hard) and when 
quite dry , the surface also varnished with the same, to 
prevent the paper absorbing moisture, which it would 
otherwise be’ apt to do. If papyroxylinc is used, it 
should be made from stout millboard of at least -j^in. 
thick, and \ will be better still. This material is prac¬ 
tically indestructible, and does not deteriorate, as does 
the ebonite, by the oxidation of the surface, or as the 
usual shellac composition, by splitting up from the 
zinc. 

The last and most usual composition for the larger 
disc is a mixture of Venice turpentine, wax, and shellac. 
To make it of even consistency, it is necessary to pro¬ 
ceed as follows:— 

Take best shellac .... 3 parts. 

Yellow beeswax.. 2 parts. 

Venice turpentine. 1 part. 

Place the shellac in an earthen pipkin, and stand it over 
a gentle fire. Watch until melted. When melted add 
the beeswax. When well mixed pour in the Venice 
turpentine. Again stir, and when mixed, pour into the 
large zinc disc, which must have previously been wanned 
to nearly the same temperature and placed on a 
perfectly level table. Should any difficulty be experience*! 
in getting the mixture to flow evenly over the disc, it 
may be assisted by ironing over with a tolerably hot 
iron. Should this mixture be preferred to the ebonite, 
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or papyroxyline disc, then care must be takon to have 
sufficiency to fill the zinc disc up level with the 
beading, because if the coating of resinous mixture be 
left too thin, it will all split away on being* beaten duru^ 
excitation. Fig. 6, D, shows the electrophorus in 
finished form, and in position ready for use. 

To put in action, it is only necessary tolemove the 
covering disc a', by its handle b\ and to excite the 
rcsinoys cake (ebonite or gun-paper) by beating it with 
about half a yard of warm, dry flannel, or better still * 
cat's skin. Then if the cover be placed on the centre 
of the cake, the upper disc touched with the finger, and 
then rapidly raised to a height of 6 or 8 in. by means of 
the insulating handle b\ care being taken not to let any 
part- of the clothes or. body touch the disc, a fine 2 in. 
spark may be drawn from the knob by approaching the 
knuckle or another brass ball to it rapidly. Sparks°may 
be obtained almost indefinitely by again lowering the 
discs, touching, and again raising. I strongly recom. 
mend every student to make an elcctrophorus, and not 
to rest satisfied until he has Jully mastered the theory 
of its action. When he understands this, he will have 
*» ^ : jre ^v deeply into the theory o ( induction, and will 
be prepared to grasp the theory of the Wimshural 
machine a machine which will probably play a very 

important part in future applications of electricity to 

the arts. 

* l 7 - B **TfccH‘s Mach in & — Though this U not the 
best form of continuous-action elcctrophorus, yet a* •« 
®°«^wction is extremely simple, and leads to a thorough 
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comprehension of the principles on which the more 
efficient forms arc dependent, it will be advisable for 
the student to undertake it. The Bertsch machine may 
be made with the rotating plate either of glass or ebonite. 
Both forms will be described, beginning with the glass 
plate form, as the mode of mounting a glass plate on a 
spindle is generally regarded as a 14 poser ” by amateurs. 

§ 18. Mounting a Glass Plate.—T here are two 
modes open to the amateur—viz., by drilling a hole 
through the glass of sufficient size to take the spindle, 
and screwing or cementing two cheeks against the glass 
plate ; or by cementing two checks, one on either side of 
the glass plate, exactly central, and opposite one another, 
these cheeks having the.spindle (of which there are two 
halves) inserted at their centres. 

§ 19. To drill a glass plate requires more patience 
than skill, though both are needful. In the first place 
the glass must be cut to an exact circle, and its centre 
marked. 

To do this the amateur should procure a stout piece 
of brown paper, and with the compasses strike out a 
circle of the size of which he intends his glass plate to 

be. (A very convenient size for most electrical machines 
is 18 in. in diameter.) 

Keeping this marked paper as a template, our student 
cuts out a similar circle in rather stout millboard, lie 
then places his glass plate upon a perfectly fiat table# 
with the millboard disc over it A small dab of hot 
irouts cement applied to the glass, will hold the mill¬ 
iard to the glass so that it shall not move during the 
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cutting of the circle. The operator now traces with a 
diamond or glass-cutter a circle all round the millboard 
guide, being careful not to press so heavily as to split 
the glass, or so lightly as not to cut To a practised ear 
the peculiar whistle tells when the glass is being cut 
and when only scratched. The circle being thus traced 
on the glass with/ the diamond, the millboard guide is 
removed, and the corners of the glass cut so as to 
permit the curved pieces being pulled asunder. The 
tour diagonal cuts must, of course, come quite close to 
the periphery of the circle cut on the glass. A cursory 
examination of Fig. 7 will render this clear, a repre- 


b b 



sents the circle first traced on the glass; B the four 
diagonal cuts, which enables the quadrantal segments C 
to be detached. To insure the glass breaking where it 
’s cut, and nowhere else, a little care is necessary. 

Firstly, the operator must see that the glass is really 
cut, and not simply scratched. To know this, when he 
has traced his line or curve with the diamond or cutter, 
he must turn the glass over and examine the line on 
the other side. If it looks like a mere white line, not 
penetrating below the surface, it is but a scratch . If. 
on the contrary, it shows as a glistening crack right 
through, it is a true cut. By gently tapping with the 
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cutter on the wrong side of the glass a scratch may 
frequently be converted into a cut, but it is necessary to 
raise the glass from the table at one extremity while 
tapping, and to tap on the spot only where it is required 
to decide the fracture. When the line shows as a 
glistening fracture in its entire length, then, by holding 
the glass plate between the finger and thumb of the left 
hand, with the cut side uppermost, and the cut close to 
the thumb, the operator will find no difficulty in detach¬ 
ing the diagonals, and afterwards the quadrantal seg¬ 
ments, by a steady downward pressure of the right 
hand, applied to the other side of the cut line. Should 
any pieces refuse to >reak quite truly, they may be 
“ nibbled” off by means of the wards of a key, or the 
slots in the glass-cutter. When the circle has been cut 
to satisfaction, the edges should be smoothed by grind¬ 
ing ; but as this is best done when the disc is mounted 
on its spindle, the directions as to the mode of grinding 
are deferred until the method of mounting has been 
described. The glass disc must now be placed on drill¬ 
ing-table, constructed specially for this purpose. It con¬ 
sists,’ as shown in Fig. 8, in a fiat board, A, about I in. 
thick, 20 in. long, ^nd about 12 in. wide. From each 
extremity of this board rises a standard B about 3 in. 
wide by $ in. thick, and 10 in. or 12 in. high. There are 
two cross pieces C c', joining these upright standards 
together, one at the top, and one within an inch of the 
bottom. These cross pieces have each h circular hole 
perforated through the centre, of a trifle over the 
diameter of the desired hole in thcr glass (generally } in. 
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in diameter). Through these holes passes a copper tube. 
D, j in. in diameter and 14 in. long. Around the upp^J 
extremity of this copper tube is cast a heavy flange of 
lead, E, weighing, say, at least 2 lb. Before using this tooL 
the lower extremity of the tube must be M upset 
est, made irregular—and broadened a little by hammer¬ 
ing on its edges. This must be done to prevent the 
glass being split. To work this drill, the glass being 
fastened in its place by means of three corks and screws 
with its marked centre just under the centre of the 




copper tube, a small quantity of ordinary emery is 
poured into tne top of the tube, to which are added a f«?W 
drops of oil of turpentine as a lubricator. A gut-band, 
F, is now passed once around the tube, and fastened it 
each end to a tolerably stiff bow, G. Moving the bow 
backwards and forwards communicates a reciprocating 
rotary motion to the drill, and this, aided by plenty of 
patience^ahd a little erncry and turp ratine, will cut* 
elran round hole in the gl» M . This having hcea 
c cctcd, the next »tcj> ii to cement tho ipinillo in 
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place. The spindle may be from £ in. to £ in. in diameter, 
and should be‘furnished with wooden cheeks or washers 
(consisting of cotton reels cut in half), which fit them 
pretty tightly. One of the cheeks should be glued to 
the spindle (nearly at its centre) with Kay’s coagulinc, 
or similar acetic glue.* When quite' dry and set firm, 
the surface of the cheek should be painted over with 
“ bicycle tire cement,” and the glass plate immediately 
slipped over the spindle into its place. The other check 
should now be treated in the same manner; that is to 



say, treated with “ bicycle cement ” .on its face, and the 
portion of the spindle near the glass plate thickly 
brushed, over with acetic glue. The upper cheek must 
now be slipped on to the spindle and pressed tightly 
down upon the glass, the whole being left undisturbed 
for some hours until quite set and firm. Fig. 9 will 

• Thii useful cement is mode by soaking good jd uo h cold * iter «ohl 
quite soft, pouring away the water and adding sufficient glacial acetio 
acid to contr the glue, A alight best will 1* intei tlie feholo liquid, 
when It should be pouted into a bottle kept entked fot uac. 
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illustrate the appearance of the disc when th 
and lower check have been affixed, a is the \ p,ndIe 
B the lower spindle, C the lower check, cement/ Plilte, 
upper chepk, ready to be pressed down. The ] ' ° the 
the spindle and the nature ofits attachments wil'd^ ° f 
on the use to which the plate will hereafter be du,' 1 *? 
the present instance, the glass plate being (8 i„. d.amc, " 
the spindle should be (a steel rod) at least ic m , ’ 

and should have a shoulder turned down at each end?’ 
the length of about t in. " d t0 

When the spindle and glass plate are thoroughly 
cemented together, a small wooden pulley about ,f i.f 
diameter, similar to those used for roller blinds, must be 
cemented close to one extremity of the spindle iust 
before the shoulder. This serves to take the band or 

gut, by means of which motion is Communicated to the 
glass dise. 


$ 20. Mounting a Glass Plate without Drilling. 
Tms method is much simpler than the former, and is 
in most cases preferable. It is certainly superior, in the 
case of such machines as the Bertsch. the Carol, the 
Holtz, the Wimshurst, and, indeed, all " induction" 
machines , and it is quite equal for frictional machines, 
-xcept when the plates are very large, say, over 2 ft. in 
iiametcr. . To mount a plate in this manner ah that is 
necessary is to place the plate on the marked paper 
*h*ch has been kept as a template ($19), so as to be 
able to find the exact centre. Over this must be pasted 
bi chroma ted paste) circlets of brown paper, on: 
each " d « of the glow. Of the unit »i«e M tl>« 
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wooden cheeks (made, as beforesaid, from a cotton reel 
sawn in half). The bichromatcd paste is made as 
follows :—Flour, two tcaspoonfuls ; water, four ounces ; 
bichromate of potash, five grains. The flour must be 
rubbed up to a smooth batter with the water, then placed 
in a small saucepan over a source of heat, and kept stirred 
until it boils. The bichromate of potash, in powder, 
is placed in a jam pot, and the boiling paste pourcd | 
upon it, with constant stirring. This paste must be 
kept in the dark. The brown paper used for the 
circlets should be of a good stiff fibrous texture, such as 
is used for packing heavy goods, and should be well 
soaked in the paste, previous to placing on the glass 
disc. When the circlets have been fastened on, the 
glass disc, with its paper circlets, must be exposed to 
good sunlight for an hour or two. This sunning sets up 
a chemical change in the bichromate, a'rjd renders the 
paste insoluble, so that it docs not easily detach from 
the glass plate. When quite dry, the wooden checks 
(with the spindles) are to be glued to the paper circlets, 
and the glue must contain a few grains of bichromate of 
potash, so as to insure that it shall not be affected by 
damp. 

$ 21. As there is no hole through the glass disc, the 
amateur may find it rather difficult to get the spine 1 ! 
(which is now in two halves) to be exactly in a straight 
line. The two halves are shown at Fig. io, where a rf 
are the two half reels, to which have been attached with 
acetic glue two steel rods, b b\ about in. long. To 
ensure these being perfectly opposite one another on 
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the glass disc, it is only necessary to glue one 
let it dry perfectly; then, having placed the disc* ^ 
the spindle downwards on a block of wood, i n 
hole has been drilled of the same diameter 
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spindle (as shown at Fig. io, c), to glue the other on v 
nearly centra] as one can judge by eye. On causing 
! ’ j1 c ;o * atc on the lower spindle as on a pivot, ^ 
A '“i Sccn whether the up|>cr spindle U i*' a 
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with it or not/as it will in this .latter ca?e describe 
a circle' instead of remaining apparently motionless. 
While the glue is still warm, any necessary correction in 
position can be made. Both spindles being now glued 
on, the disc should be allowed to dry—if possible—in the 
sunshine; and then the wooden cheeks neatly varnished 
(especially round the junction between the glass and 
the wood) with a varnish made by mixing good white 
hard varnish with Chinese red. 

§22. The disc being now mounted in one or other 
mode, we can proceed to fix it in the standards' on 
which it is intended to rotate. To this end, a base 
board, about iS in. long by 12 in. wide, and about 1 in. 
thick, is planed up, and two uprights, about 10 in. in 
height and 1 in. square, let into the sides and screwed 
thereto, as shown at Fig. 10, d d . With & rat-tail file, 
two semi-circular grooves are cut in the top of these 
standards, - exactly opposite one another, in which ihe 
spindles of the disc must run easily. The glass disc 
having been placed with its spindle resting in these 
grooves as bearings, two caps are fashioned out of 
square pieces of wood to fit over the upright standards, 
and are screwed in their places by means of two screws 
The use of these,caps (of which one is figured at t) is tc 
prevent the spindle rising out of the groove during 
rotation. The standards d and d must be sue; a dis 
tancc apart that the ends of the spindle that have been 
turned down (§19, last paragraph but one; rest in the 
grooves just up to the shoulder. 

§ 23. It will be remembered that it was recommended 


















*° *<uch a small wood™ puIIey _ Q , 

(\ >9). It will now bc l'* th ' «<*l rad 

Wheel f-'ow this, which can be 7 *° PU " 8 
projecting handle, and comm,, Um,:d b V means Zl 
small pulley by the aid of a gT^T* 0 " "> »* 

• . h ° U ' d b ' wood, about 6 in T, 1 “ S . drivi ”Swh« l 

‘l>‘ck. and have a groove c,„ darn "«. J in 

• -:b ° Ut * in - d «P-. If our amateur”has* T?'"'"'"" 

?" *“>' matler ; if not. he can cut Z \ 7' thU » 
i-inch deal board with i h , * hcc ° ut of a 

a 6 in. circle on it ^ th e ^ ^ «"* 

sawing it. The bevd in ^VeTne****^ * «■ 

good triangular hie. This must' Vkcy^ * , T * 
rod, about } i„. thick by 4 jn , ong * ^ “ *"» 

F f- . IO * Wherc '« wi» bo observed that the rod f 

Ter KT m ° re 3t thC °" e ,ha„ 

other. The longer extremity passes through a hole 
m the standard made at such a height as to allow 
this driving-wheel just to clear the base board, A 
third standard, of the shape of a letter ±. is cut out ol 
J-inch stuff planed up, reaching, when the head of the 
X is on the base board, to the same height as the other 
two* Fig. io. A hole is drilled through this third 
standard to admit of the passage of the short end ol 
the driving-wheel spindle ; and a channel (similar to 
those in the other two standards) is filed in the top. 
The driving-wheel having been put in its place, this 
third standard is placed against it, leaving suffkaf 
room for it to rotate freely. The standard is the 
fastened down to the base board by means of a «crc 
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in each branch of the J, The glass plate is now put 
in its place, the spindle resting in the grooves on the 
tops of tiic standards. The caps e are then screwed on. A 
gut band is attached so as to pass round the driving-wheo' 
and the pulley fastened to the spindle of the glass disc! 
A small metal, or, better, wooden handle hs screwed to 
the projecting spindle of the driving-wheel (Fig. u, H; . 



Fie. ii. 

. ? PiCCC 0f shcet cbonite a >>°ut 7 in. long ! 

i * ,s cut at the top, and fastened 

„ J°' one s ‘ t " c °f 3 little wooden stand, whii 

h«dT 7 ** C(rCCted b/ the aid of a cou ple of (la 
headed screws, the heads of w\,ch must be careful 

covered over with Proofs clastic B iue “7, ! 
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This littje piece of ebonite (technically known .. 
"sector *0 and it, stand must be attached to th*V* 
board, parallel with and close to the glass disc Ls 
actually touching it As it is necessary to ,L "*^1 
for the purpose of excitation, it must not C ' " 
manently fastened to the base board, but on'v EE 
there by means of a small thumb-screw. Oppose ttk 
sector, but on the other side of the glass oW-. * 
••comb.- made by soldering half a dozen br^/ 
to a stout brass rod about 4 in. long. A pnc £t 

“ !!, COmb , faccs ,he Pl»‘e at its upper diameto 
.(sec Fig. c and C). These combs ate soldered Z 
cir middles to stout brass rods R r'. The lower one 
passes through the top of the ebonite rod E, which must 
be soltd and forms a prolongation of the cap of the 
: standard s. The lower rod r' terminates in a brass 
ball b : the upper one in a short piece of split bras, 
tube D, through which passes with some friction another 
■brass red r, to which is affixed at one end an ebonite 
handle M, and at the other a second brass ball b\ The 
split tube D allows this rod r to be approached to or 
withdrawn from the ball b. It is usual, in order to 
increase the cftccts, to hang a Leyden jar (or simiLr 
conr Crider) between R and r', the inner coating bcir.£ 

Jn jont.ict with the one, and the outer with the other 
° ) csc ro -^* Contact with earth can also he made at 
V, 1 ^ I‘ in fing a chain to the rod near the ball B, and 
allowing it to touch the table, d\ 

) 2 ^* Dielbctrjcal Machine.—T he 

pfin.iplc of machine is precisely similar to that of 






th 

be 

T 1 

ex 

(i 

re 

6i 

de 

me 

coi 

pla 
in c 
ma 

• 

and 

vide 

can 

this 

it br 
as t- 
shicl 

dij 

cither 











~ Cj?s. 


a * the 

'ithout 
love it 
* per- 
r held 

te this 
^ is a 
brads 
wisely 
meter 

id by 
r one 

must 

f the 
bras* 

b rest 
other 

onite 

The 

to or 

-r to 

.:.-r 

ycinz 

rsUr 

and 

Tb« I 

*10 i 
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the Bertsch, but it possesses the great .advantage of 
being less affected by the state of the atmosphere. 
This is owing to the employment of a continuously 
excited plate of glass t>r ebonite, instead of the “sector” 
($ 24) used in the Bertsch machine. With two plates, 
respectively 15 in. and 19 in. in diameter, sparks from 
6 in. to 7 in. in length may be obtained without a con¬ 
denser ; and if a pair of Leyden jars be added, as in 
most modern induction machines, this length may. be 
considerably exceeded. 

5 26. W ith the knowledge acquired in mounting glass 
plates on spindles (§ 20) the amateur will find no difficulty 
in constructing an effective CarnS machine. The plates 
may be either both ebonite, or both glass ; or one ebonite 
and the other glass. Personally, I prefer both glass, pro¬ 
vided the glass be of the required non-conducting quality. 
Glass varies very much in its insulating power, and this 
can only be ascertained by actual trial. Fortunately, 
this is not a difficult matter. It is only needful to dry 
the sheet of glass cautiously before a moderate fire ; rub 
it briskly with a silk handkerchief (previously dried) so 
*s to electrify the surface. If with an electrophorus 
shield of about 12 in. in diameter ($ 16), a spark of about 
2 in. in length can be obtained, the glass may be con¬ 
sidered sufficiently insulating for our purpose; if much 

r 55 ! 11 had bcttei bc rejected. The suitable kind of glass 
avjng been sclcctco, it is cut, precisely as previously 
directed ($ 19), into two discs, one 15 in., the other 10 in. 
J? . ,am ^ lcr - 1 bese two discs should be mounted in 
r of the modes previously Described (If 19, 20) on 
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spindles, projecting 6 in. on each side of th 
JThese spindles should be made of in. circular * 
inserted into the half-reels ; and afterwards 'ih" 
should be carefully covered with a casing of thieltt *** 
paper, which has previously been soaked" in r<>W " 
paraffin >vax. This casing of paraffin paper „ ^ 

neatly glued round the rods, so as to form a ** 
surface, and when the whole is dry should rcccT* 
coating of the red varnish mentioned at- } io Th * 
step is to cut out the base board from a piece of i 71 
stuff, which may be either deal or mahogany [„ ci h 
case, as the site must be in. by t 5 in . g oodt£ 
seasoned wood must be used, othervise warping , 
take place, and spoil the whole instrument. In tfc 
centre of the two long sides of this base board are 
mortised two standards. Both these standards should 

, " p,ancd stu,r - 2 in. wide by ,i i„. thick-one 

(U) should be about 16 in. in length, the other (t) about 

■n Previous to being glued into the base board, the 

sho!ld7 TP' &C - *° take thc ^ Ac spindles, 
snould.be made in them. . 

'I 7 ' As ’* is ve, y convenient to be able to remove 

make the C h C e 5 P ' ateS at will > * “ advisable to 
placed th 56 eann " s ln lhe following manner:— Having 
smaller Ll' '‘ n thcir “ckets temporarily, the 

the two e . aS3 ,, d ' S , C ‘ S hcld with its spindle resting against 

hetwo 5tadard a£ such a ^ from 

marl, is ma/ e d, ' SC about . in. A 

’pindies ton C i° n , ° tk 3,;in<: lards at the point where the 
‘ouch the standards. An assistant now holds 
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ufots in the standards at a and b’ ; while c show 
jlot in the centre of the top of the higher standard °' ! " 1 
reaching to the top line, in which the spindle 
larger disc can ride. These slots must all be ro a 
(svhere the spindles rest) with a rat-tail file c ■ 
pieces of wood, about } in. thick, are made io f lt qUSr ' 
these slots, so as to keep the spindles from rising out'"! 
the.r slots during rotation ; and the.se squares are held 
in their places by screws, as shown at d d Fi- i, . 
the top of the shorter standard (i) musl now hi * 

'7 th *“"*? bU - a cireuI " hoi', about three-quarters 
of an inch m diameter, and reaching nearly, but not 
quite, to the lateral slot in depth. , n ,o this hoIc “ 
cemented, with marine glue, a solid ebonite rod j i„ 
iameter, and about 17 in. length. This rod serves to 
insulate the upper and lower combs; and also as'a 
support for the spindle of the large disc. This rod is 
shown at F,g. ,4.,. A t its lower half is a stout bras, 

° n ° nesid ' the br assrod, to which 
is attached the lower comb/ and on the other a brass 

rod carrying a ball * about , in. in diameter, also in 

two ri- n ” arC b ° red in the sid « of ‘his ring, 

kwo diametrically opposite to one another, which must 

I**-- 5crewed t0 ‘ahe the rods; and a third 
j., anL 8crcwc d to take a small sct-scrcw, to 

1. ? Iinand *‘ s c °mb, &c„ at the desired height. 

thThL , ay ,hc cUonit n rod. exactly opposite 
r °\ " * hC ta " C5t s >andard. 1 . . wooden 
Thk i. * ^ re > f ° r ma bogany or other hand wood. 
*rikcr Ccr ^ cn{c< * to ebonite rod, and has a sinalJ 
»n its centre (facing the highest standard), in 
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-which the end of the spindle of the longer disc can 

enter. 

A brass ball /, caps the ebonite rod, and this ball is 
provided with a metal comb/, and varnished paper comb 
f at one extremity, and a ball through which passes 
with friction a metal rod and knob k at the other. 
This latter rod has an insulating handle /, by means of 



which the knob k can be approached to, or removed 
from, the ball g at will. These balls may either be in 
brass, or in lead. In the latter case the amateur may 
cast them on the brass rods, and drill ;l hole through 
the upper one for the sliding rod k\ to pass through. A 
piece of wash-leather glued on one side of the hole with 
acetic glue will give sufficient friction to hold the sliding 
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rod in any position. If a condenser be used ft- 
takc the form of a double Leyden jar, and can 1 - ^° Uld 
made by coating the inside of two glass Dc T V ** 
bottles, about 3 in. high, with tinfoil, to within 
the top. The tinfoil should be cut to the height /kJ* 
2 in.X then-pasted on one side, and finally slinJdT? 
the bottle and pressed into its place. The bottles *° 
covered in like manner, and to the same height wUh 
tmfod on their outsides, care being taken to paste tinfoil 
on the bottom as well as the side. When quite dry the 
two bottles should be attached to one another by their 
bottoms by means of a roll of brown paper glued round 
together; but not reaching beyond the tinfoil 
When dry, the jars may be varnished all over outside 
w.th red varnish. A cork is then fitted to each, and 
through these corks are forced wires, one end of which 
touches the tinfoil at the bottom of the jars, the other 
end ternnna-ng in hooks, by means of which the double 
jar can be hung on the upper rod r. and touch the lower 
one/-. Two pieces of wood, about 5 in. in height and of 
the shape shown at » are cut out -of * in. stuiT, and 
the inner sides of these are covered with a wash-leather 
cushion, stuffed with horsehair and tinfoil. These 
cus ions, which serve to excite the lower disc, are fas¬ 
tened to the base board by two screws, 0 o'. Bosses. 

reels sawn in halves, arc geared to the spindles 
f P P . I he covering on the spindle (« l 6 ) must be 
. T at ' il : l Kl ">t 5 where they ride on the standard*. 

* *■ ‘requisite motion to Use two discs, a 

n pulley of about 6 in. in diameter, and j in. thick, 
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having a handle r, projecting from it, is keyed or 
screwed to the lower spindle ; and a small pulley, about 
i in. in diameter, is in like manner keyed to the upper 
spindle. A crossed gut-band, shown at* a , completes 
the driving apparatus. This band must be crossed, as 
the plates must rotate in opposite directions. 

$ 29. Holtz Machine.—A lthough this machine is 
far outdone in point of efficiency by the Voss and the 
Wimshurst form, yet, as it is historically interesting and 
presents no particular difficulty in construction, a simple 
form will be described in these pages. 

The first thing to be p'repared is a good sound base 
board, about 16 in. long, by 11 in. wide, and in. thick. 
It is not material whether this be of pine or mahogany, 
but it is essential that it should be thoroughly well sea¬ 
soned. This base board, with the position of the mortise 
holes to be cut in it, to admit the standard and glass 
pillars, is shown at Fig. 1 $, where A is the hole in which 
is inserted the main wooden standard that supports the 
rotating disc. B and b' are two smaller apertures to> 
receive the two shorter standards (also of wood) between 
which runs the 'driving pulley. C and C* are the holes 
into which are cemented the two glas^ pillars that serve 
to carry the combs and conductor rods, 
cleats are glued on at d and d, to hold the .stationary 
"disc” in position; but these had better be left until 
after the " disc * is in position. I say " disc ” because 
in the older form of machine, the stationary plate really 
was a disc, but in this machine it will take the form of a 
•quarc plate ^6in. by 16 in. 
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S 30. The next operation consists in n 
wooden standards upon which turn the P , pa . nn e <he 
and the driving.pulliy. The fonnZ shoJfd ^ ^ 
turned in any hard wood (preferable- m ,t b CUt or 
circular si, ape. rather wider a^ the base andT”’?' ° f a 
in a square piece to fit the mlni^ole A ^h" b" 8 
board. The height of this standard (cxcl'u h‘r? 
square portion that enters into the base n J thfl 
be 7 i in., and it should taper from Z ^ } ^ 

“r ««»4. *z:: u rVTr ? 

piece of stout brass tubing, 3Jin. long, ab f ut S \f A 
diameter (external), and } in. bore is next J 1 
soldered at one extremity to a s’tirruo sL a a " d 
brass made out ofr,™. «.,r Tln , 

2 M 2? 'A r„r •«■»* 

, * inc stx^ught piece is shown at f aff/.r 

plTceTt H V n<J r, th thC piecc 0f tubc soldered in its 
P ace at H Two holes are drilled and countersunk iu 

t^ht"! T,h ears ' and thcsc —- 

“sfrete” i„ T-°u SUnd3rd - This 'obe forms the 

diseturns Th' • ’ C Sp,ndle that supports the rotating 
in ‘“™ S - Th ' S fi ma,n sta ndard, with the '‘sleeve’’ screwed 

-he^wo Ir s'* 8U T d 31 L 0ur next stc P I* ‘0 make 
These <•( , r , Uprl “ lts ' v bich support the driving-wheel. 

Llth '; 60 madC in * in - planed up nice and 

o 7 Zh", J '* ‘ n - W ' dC * I", in height. The top 

I in w!d ° V sbo J dd be rounded, and a slot, about 
IZZT and , 1 ln - Wp > cu ‘ in each. One of these 
which U * , ? Wn at a,on £ with the small piece 
P * -‘A iq the »!ot, after the spiindle hai 


b 
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53 ELECTRICAL INSTRUMENT MAKING FOR AMATEURS. 

space must be left between them for the driving-wheel 
to turn freely. The driving-wheel should be made of 
wood, preferably turned up on a lathe, and grooved 
round its circumference to the depth of a £ in. At a 
pinch, it may be made entirely by hand, without the use 
of a lathe, by sawing a circular disc, 6 in. in diameter, 
out of a piece of £ in. deal, and producing a groove in 
the circumference by means of a red-hot iron rod carried 
evenly all round periphery. The central hole should be 
square, to admit of a square-shouldered wooden spindle 
being glued therein, the projecting extremities of which 
must be shaved down and rounded so as to run in the 
slots of the lesser uprights J. The driving-wheel, with 
its spindle and handle attached, is shown at K. We 
may now proceed to m^unt a glass disc on a half-icd 
and spindle, in the manner described at S 20. This disc 
should be 12 in. in diameter, and be fastened at its exact 
centre to one spindle only, as illustrated at Fig. 15. b. 
This spindle should be of steel, and should project 
beyond the half-reel about 5 in. I or > * n °^ lcr words, 
the distance between the surface of the disc and the 
extremity of the spindle should be about 6 in. This 
spindle must run freely (but without play) in the sleeve 
a: the top of the main standard. About I in. 01 the 
sprndlc should project beyond the sleeve when the reel 
end is quite against the sleeve at the other extremity. 
Over this projecting piece is placed a wooden puilc>, 
about I in. in diameter, and this 19 keyed on to th® 
spindle to as to cause it to rotate rapidly when connect 
with a gut band to the driving-pulley K.« 
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531. In the ° ,dcr form of machine, as alrcsdv 

tinned, it was customary- to errmlov n. r. 
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Waiienary plate. In this disc were cut three aperture* - 

® n * “"trot, to admit the spindle carrying the rotating 
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disc, and two lateral ones, technically called “Windows," 
in v/ftich were placed the pieces of paper that serve as 
induciors . The cutting of these apertures was a serious 
matter for amateurs. The plan herein recommended 
will be found equally efficacious and very much simpler 
in execution. A square sheet of glass, 16 in. by 16 in., 
is cut straight across the middle, so as to divide it into 
two equal halves 16 in. by 8 in., as illustrated at 
Fig. 1 6 , A. When these two halves have been separated, 
it will be found very easy to cut out two semi-ovals, as 
shown, large enough to admit the passage of the spindle 
and reel of the rotating disc. Anyone can cut these 
semi-ovals with a common “wheel-cutter,*' or they may 
be even nicked out with a key under water. Similar, 
but longer and shallower semi-ovals, are cut out at about 
2 in. each side of the central aperture. The length of 
these cuts should be about 4 in., the depth about half an 
inch, so that when the two cut sheets are placed in 
Juxtaposition there will be seen a central aperture about 
i in. by 1^ in., flanked on either side by oval apertures, 
4 in. by 1 in. The two half sheets arc then cemented 
together in position by means of two glass strips, 
16 in. by 2 in., which arc glued to the two sides of the 
divided sheet with boiled and hot Canada balsam, the 
said sheet being laid on a flat table, the strips loaded 
with weights, and left until the balsam is set, which will 
take three or four days. The general appearance of th ! * 
finished fixed sheet, with its “ windows," central aperture, 
and side strips (the position of which is indicated by 
dotted lines), U sufficiently well shown at Fig. 16, 
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1 j*. This plafe, when quite set and firm, may have 
sn y excess dr Canada balsam that may have exuded 
under pressure scraped off and cleaned away with a rag 
moistened with benzoline. It should then be placed on 
the base board, as shown at Fig. 16, B, and the cleats 




Fio. 17 . 

and fastened thereto by glue and screws, the heads 
0 w hich must be covered with guttapercha. The plate 
j? Us * not be permanently fixed to the board until after 
Class pillars have been inserted ; but it is convenient 
' place it between the cleats (as shown) to try whctbci 
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54 ELECTRICAL INSTRUMENT MAKING FOR AMATEURS, 

the standard carrying the sleeve in which the spindle 0 | 
the movable plate turns is at the right height and 
position. This also enables us to try whether the- half- 
reel, which is cemented to the movable glass disc and 
spindle, allows the said movable disc to come near enough 
to the fixed plate without actually touching it. The 
distance between the two plates should be about £ in. 
If much more, the brass sleeve may be filed down until 
the distance is sufficiently diminished; if, on the 
contrary, the disc runs too near the fixed plate, a brass 
washer of sufficient thickness may be adjusted between 
the end of the sleeve and the half-reel. It is, perhapsi 
as well to point out that the side of the glass sheet 
facing the rotating disc must be the one on which the 
strips are not. 

To insure good effects, the glass plates, as well as the 
" armatures” or projecting paper combs, which act as 
f ‘ inductors ” through the windows, must be carefully 
coated with good shellac varnish. Shellac dissolved in 
methylated spirit is the best for this purpose. 

$ 33. The armatures must now be placed in position. 
These consist in two portions of the periphery of a 
circle, cut out of stout paper, as illustrated at Fig 16, C. 
The scalloped portion must project through the windows, 
so as to just graze the surface of the movable plate. 
The armatures arc fastened on the “ back ” of the fixed 
p:ate (the sid c farthest from the rotating disc) one aba:*' 
one window, and the other below the opposite window, 
by means of good starch paste, and the whole carefully 
varnished, as above recommended, when dry. This 
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having been satisfactorily performed, two glass standards 
about S in. in height, and \ in. thick, arc fitted with 
brass tube tops, to which have been previously soldered 
two cross arms, shaped like the letter T. The tops can 
be securely fastened to the glass rods by means of plaster 
of Paris. Along the top of each T are soldered a dozen 
brass brads to serve as combs to collect the induced 
electricity. To the leg of each T, beyond its junction 
with the brass tube that fits on the glass rod, is soldered, 
a hollow brass ball about in. in diameter, paving a 
} in. hole right through it This hole serves for the] 
passage of a sliding brass rod, furnished with a glass 
handle on the outer extremity, and an inch brass ball at 
the other. The outer extremity of each head of the 
T-piece must be furnished with a smooth wooden 
prolongation at right angles with the T. This has a 
deep “nick” in its inner surface, and serves to support 
the fixed plate. The combs at the end T-pieces must be 
at such a height that they come just opposite the 
scalloped edges of the paper armature. A glass 
standard, with its comb, ball, sliding rod, and projecting 
wooden arm, is illustrated at Fig. 1 7, A. 

After the rotating glass plate has been placed in 
Position, with its spindle in the sleeve, and the small 
driving pulley keyed or screwed at the other end, the 
K»av* pillars may be cemented in position with I rout s 
elastic glue, care being taken that the nicks in the 
' v> 'doo prolongation of the T-picces come into f>nn 
***** with the fixed glass plate. A stout gut band 
** tc found best to drive with. The complete mstru- 
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mcnt is shown at Fig. 1 7, B. It is usual to add 
jars to these instruments, as in the Bertsch and C ^ 
machines, in order to increase the capacity 0 f 


conductors. 


N.B.—The Canada balsam for attaching the • 
to the plates is best thickened by placing.^ shallow 



Fig. 18. 

saucer in a slow oven, and gently heating it until * 
small portion withdrawn on a cold iron rod, sets when 
cold. It must be applied while warm, and the glasJ 
strips should also be warmed. 

It is with considerable dtffidence that the author 
ventures to place before the reader the following in- 
struct sons concerning the construction of the Win* 
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burst machine, since the machine has been so fully and 
ably described by the inventor himself. However, to 
render this series complete, a brief sketch of the m^dc 
of making two simple forms will be given. 

S 34. The Wimshurst Influence Machine.—-T he 

portions that first demand cur attention are the plates . 
These should be of glass—good window-glass—as flat 
as can be got, and not too green in colour (as it is apt 
to be poor in insulating power) is to be preferred. This 
is to be cut into two discs, each 16 in. in diameter. 
The thickness of these discs should not exceed Ath 
of an inch. As in the Carrd and Bcrtsch machines, it 
will be actually better not to have holes drilled in the 
plates, but to fasten the bosses to the plates as described 
at $ 20. These bosses consist in two circular pieces of 


mahogany or other well-seasoned wood, not less than 
4 in. in length. (It is a great mistake to have these 
too short, as then the glass discs come too near the 
standards, and much electricity leaks away.) It is best 
to turn these up in the lathe, of the form and dimen¬ 
sions shown in Fig 18, a. While in the lathe, a perfectly 
central hole nearly £ in. in diameter must be bore in 
the small end of the boss (as shown in the cut), reaching 
nearly , but not quite, to the thick end of the boss. 1 
hole must be bushed for its whole length with £ in 
tubing, and some stout steel wire wlu< h just cut r 
brass tube, selected and straightened o to 
spindles on which the bosses are to turn. * 
hurst, in his directions, says : -1 must 
those who make a machine that they 
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5 3 ELECTRICAL TKSTRUME/TTMAKING FOR A.VATEVRs, 

much care in selecting the tubes, to fit properly 
the steel wire; it will save trouble throughout* thJ 
making, and the machine, when made, will work m * 
smoothly." The centre of the glsfss plates having b^n 
obtained as described in § 20, the bosses are attached 
to the plates precisely as described therein. When quite 




Fio, 19 . 

set and dry, the plates should be varnished, in a warm, 
dry room, on both sides, with good shellac varnish,and 
the varnish dried by the fire. 

S 35 * As shellac varnish is in constant requisition for 
insulating electrical apparatus, I give Mr. YVimshurst’» 
recipe for the preparation and preservation of this useful 
compound. Take a large, wide-mouthed bottle— 
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fl pi-cklc bottle—fit to it a soft wooden bung, bore a hole 
through this bung, and in this hole tightly fi x ^ 
handle of a rather large brush (the brush end being i n 
the bottle); then about half-fill the bottle with good 
shellac, cover the shellac with methylated spirits, and 
shake the bottle occasionally. I n about 24 hours it 
will be ready for use. By this means the brush is 
always clean and serviceable. 

* 36. While the varnish is drying on the glass discs 
the operator may strike out on a piece of paper a circle 
of the same diameter as the discs, and, by means of the 
compasses, divide the circle into sixteen equal parts, 
drawing radial lines at each division, from centre to 
circumference. This divided circle will, if placed on 
a .flat table under the glass discs, enable the operator 
to fasten down the tinfoil “ sectors ” or segments, at 
equal distances from each other. 

^ 37 * These sectors consist in wedge-shaped strips of 
tinfoil, slightly rounded at the top and bottom, as 
shdwn at b (Fig. 18), 3* in. in length, by \ in. wide at 
top, diminishing to J in. wide at bottom. These sectors 
are easily attached to the glass plates by placing these 
latter in turns upon the paper circle ($ 3d), and, having 
rubbed a little thick shellac varnish over one .surface 
°f the tinfoil sector, placing it (shellac side downward.^ 
to the glass plate, just over one of Ihc line -, card 
taken to leave about J in. of clear glas?. between 
* c periphery of the disc and the circle of sectors, 
line showing this distance had better be struck 
with the compasses on the paper, as the perfect 
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regularity of the circle of sectors adds mu u 

neat appearance of the machine. One di '° th ' 

on its boss, and fitted with sectors, is shown?/ 

When the sectors are firmly stuck down to ih' K ' ' 8,f ' 

and the varnish quite dry, it will be well * eiUs • 

brush charged with varnish round the inner an°i'’ ln * 

extremities of the tinfoil sectors. These ri ° UtCr 

varnish may extend \ in. inwards, but not more t/ 

«rve to increase the adherence of the sectors to 

g ass, and also to insulate slightly the extremities On 

the centre of each disc, exactly opposite the bosses 

must now be fastened with hot marine glue or Prom's 

e astic glue, a small ebonite washer, punched out of 

sheet ebonite A in. thick. These washers are to 

prevent the rotating glass discs from actually touching 
during rotation. 8 

. * ^.'J lu ' S i and next demands our attention. It 
should be made of mahogany, walnut, or some other 
well-seasoned wood. Six pieces will be required-vis , 
two pieces 20 in. long by 3 in .wide,and , in. thick; two 
pieces 14 in. long by 3 in. wide, and two uprights 17 in. 
in eig it, 3 in. square These two latter must be cut 
roun t c ower end to form a square tenon 2 in. long 
by 2 in. square section, and two of their sides must be 
made to slope away 2 in., this forming the top end. 
which must be rounded, as shown at Fig. .8, A 

hole of exactly the diameter of the steel spindle on 
,C , P atcs arc run roust be drilled through each 
** * a * a ^° ut an ro^h from the top, care being 

t at these tv/o holes come exactly opposite each 
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other and at the same luig/a in the standards . 
the plates will not run opposite each other ’ 

3} in. from the tenon, and on the same side of^ct 
standard, a long sem,-cylindrical slot is cut about 1* 
deep; this serves for the spindle of the driving.^ 
to run in. All these pieces are shown in Fie 18 

‘he uprights.,/the long cross pieces a’n d Tf 

the lower pieces of the stand ; these pieces must be 
planed up so as to fit accurately; mortice holes, cut in 
the centre of the 20 in. strips to take the tenons of the 
uprights. The whole is then joined together so as to 
make a strong frame, with glue and screws; the long 
strips being screwed ever the 14 in. pieces at each 
extremity, so as to form a square 14 in. by 20 in* As 
the two short pieces are placed below tho larger ones, 
and as the uprights are morticed into these, it is neces¬ 
sary to make the ends of the uprights project 1 in. 
through the holes, so as to afford a support to the ccnti*c 
of the frame. With a spokeshave, or similar tool, the 
sharp edges should be taken ofT the frame, so as to 
prevent dispersion of electricity. The frame and 
standard being put together, as shown at Fig. 19. A, it 
will be well to cut out the holes in the centre of the 
shorter pieces of the frames, which holes arc to receive 
the glass rods or jars (as the case may be) which support 
the conductors and combs. These holes may be begun 
with a centre-bit, and should be 2 in. in diameter .• 
are to be used, or I in. if glass rods only >ne to bo 
employed. 

\ 39. As the glass discs, when mounted, mur.t rotate 
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m contrary directions, it is necessary to have 
driving-wheels on a spindle wherewith to drive the^ 
and to connect one driver with one boss ($ 74) by me*** 
of a straight band, while the other transmits its motion 
by means of a crossed band. These driving-wheels 
may be turned out of any suitable wood, 7$ j n> j n 
diameter; they should have a centre-bit hole, 1* j n 
in diameter, put through the centre; a length of some 



rio. ao. 

JKJJJ WOOd k Sh u ° u,d ,he " turned up to n»l 
finedTnd ,° n 7 thC tWO WheelS mus ‘ be tfehtJ 

22 , wh J'. c r must * take " the !ap 

come exact'v * hcn ? Iucd to thc wooden spindle, shoul 

when the gllw'X^nrcTr *" ^ l,OS5e * ( ‘ * 

mu*t have -» 1 ri.ar places. I heae wheel 
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length of the wooden spindle musl 
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be such aa to just not reach from standard to stand 
say 7i in. A central hole, about \ in. in diameter- 
now made through the entire length of this wooden 
spindle, and through this wooden spindle is driven an 
iron rod i$h » n - in length,-$ in. diameter, projecting 
3 in. at one end, and 4 in. at the other. At the longest 
end this rod is squared up to take a driving-handle. 
If the wooden spindle does not fit quite tight upon the 
metal rod, it will be better to drill a hole through wood 
and iron and drive in a metal pin. The.driving spindle 
is placed in the two semi-cylindrical slots cut in the 
sides of the standards (§ 38), and is kept in its place by 
means of two small rounded cleats screwed thereto. 
These driving-wheels, with their spindles, etc., are 
represented at Fig. I 9 > B. 

§ 40. The next step is to mount the combs and con¬ 
ductors on to the glass pillars, which arc to insulate 
them. These pillars, of which two arc required, should 
be I in. in diameter and I $ in. in length. Good white 
glass that becomes readily electrical on friction should 
be chosen. They must be fitted with brass collars 1 in. 
long, at the upper extremities, and to these collars are 
soldered brass balls 2 in. in diameter. At the uppef 
portion of these balls is drilled a hole $ in. in diameter, 
into which arc fitted, but not fixed\ brass rods i in * * * 
about 16 in. long. These rods are bent into 1 r 
and terminate in brass balls. It must be nolc ^ 
the two brass balls terminating these rod* n, us 
different sizes to obtain the best cftccts. 11 an j 
instrument under consideration, one shoo 
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the other r} in. in diameter, and nicely do i- 
not having the rods as fixtures in thn l P ,sh<:d - By 
pillars, it is easy to exchange the rods if Iff °J - the glas * 
the flow of the current in the machine i hC dlrecti °n of 
accidentally or intentionally. The comb Ci °" :r 
he screwed to the centre of each 2 in ball mu « 

the glass pillars, consist in i in. brass rod ™ ,na "» 

terminating in brass balls about A in diairA ** ' n ' lon “‘ 

into the shape of a horseshoe so as t " * Bd **« 

the plates. In the interior of the horseshoe ^ 

or otherwise affixed, four or five 1 in h a ? soldcr «<i; 
whole arrangement ofthe oi. -n points - Tl >« 

comb, large bTlI^movable^cnd "and^te''^'^ 

shown at Fig. ig t c. * rminating ball, is 

J d i'- Tl«sr, ! “rr*■? 

on the ste^l u m u c standard 

«L. ; v '"*■*'” 

•■a uibu, I, a,, L n 

outside of the stanLd "witha 77 ^ * 7 
remain^ X , ^ ° f thc porti °" tha ' «* <o 

driven into" ' * tand ? r 1 d > thcn 3 round-headed screw is 
men into the top ofthe standard to enter this nick and 

the steel rod quite firm and immovable. To the 

7,7777 °l thC S ' CCl r ° ds arc affi « d the bent rods 
ts the ■ ’* b T hC5 ' Thcsc r °ds arc technically known 

W-wv, r.'“ nB r0d5 -" Th <* 3re made from * ia. 

3bou * '7 *"• in length. A hole J in. deep and 
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about | in. widc,>is drilled at.the t\voextrcmitii*« 

_r mds. A lirtlf* tn(V of each 


place by means of a little wooden wedge. There are 
two such rods; and each rod must have a brush at eacn 
end. A short length of brass tubing, fitting tightly on 
to the projecting pieces of the steel spindles carrying the 
plates, is now procured, and cut into two pieces i| i n 
long. With a round file, a slot (sufficiently deep to 
take the brass neutralising rods just finished) is produced 
in these pieces, and each rod having been placed in this 
slot, at its centre, is soldered thereto. At the same point, 
to give a finish, and prevent dissipation of electricity, is 
also soldered a small brass ball. Each rod is then bent 
slightly in the shape of a bow, so that the M brushes ” 
shall come into contact with the sectors, when the 
neutralising rods are put in their places on the steel 
spindle. 

The appearance of‘the comolctc machine, with the 
" brushes'* in their right position for a right-handed 
person to drive, is shown at Fig. 20. 

$ 42. The Plate Electric Machine.— The ordi¬ 
nary frictional machine, although far behind the induc¬ 
tion machines in point of efficiency, will always be a 
favourite withamatcuis, owing to the ease with which it 
may be constructed. 

A circular glass plate 12 in. in diameter, having been 

v 


vi uiwv wwiw ui aDOUt cl dozen K 

lengths tttte fine wire used by the gilt l acc 
turers, is made into a brush by binding at the bot.rJ 
end with a little of the same wire; this samc e^ 
pushed in the holes in brass rod, and wedecd firm!,, 
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cm out and mounted by either of the methods rt 
ai .* ' S "^; ls supported by its sp.ndle. on two 

/cimt or trt thA« _i c ai <»nQarfJ. 


(similar to those described and figured at \ 5!andard i> 
about 8 in. high. 2 in. wide, and } in. thick. C" ! 
let in, by mortising, to a base board 14 i n tv o V 

’ at a distance of about 2 in. from each other'"' • v 
their flatter sides facing as shown at Tjp w - T 

difference that they must stand within an inch.one£ 
side of the centre of the base board with the glass plate 
between them. The wood to be used for all the pansol 
us machine should be thoroughly well seasoned, and il 
ter being planed up it is well rubbed with a flannel 
P e get dipped in melted paraffin wax, it will be much 
improved The sp.ndle on one side should not project 

£u°t1 ;r nd r d ,' whne °° the ^ should^ 

should b' '^T n the ° PP0SitC Standard - and O" ‘hi* end 

tobltwd ? Square to - take a handle by which it is 

turned r 'l * * ' 9 ' so here. a Moulder must be 

idTnl h‘ T T ° f ' he Spindle to the plate 

g ckuards and forwards on the standards. Two 

D “el' "r arC made by cuttin e two thin smooth 

and col' i g ’ ** in ■ Wide - and a * >h>ck. 

with »„^ nne ,heSC 0n one Slde with tinfoil attached 

covr-ed r P T C r r,h ' nElUe - Wll en dry, the tinfoil is 
m : . '-'f olle de P‘h of about i in. with horsch r, 

surh ' ' omc short lengths of very fine iron wire, 

• ha* USC y florists under the name of “ binding 
1 . lUirc of flannel of the same size ns the little 

br*rd H now laid over the packing, and. finally, the 
1* covered with good wa$h*lesithcr, which in drawn 
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PLAT * slbc ™ c » AcamtL 

tightly round the edges and . 4 ' 

used to hold the leather in its p l ' tac >« being 

N.B.— The corners of the wood to > ! tHc e ' uc “ dry 

attached should be rounded, to prevent d- ‘ Cathcr is 
electricity. 1 tvcnt dissipation of 

In order that the cushions may pre5s , , 

theglass plate, and yet at the same 7J X 
inequality in surface, or u-ant of clasticitv i any 

to fix the rubbers or cushions in any no™ “ Wcl1 not 
to the standards. A mode which W rl ^ ncnt banner 
drill two holes at the centre of the ed"c of^'’ 1 * *° 
to the depth oPabout i in A strmf* • f Cach CU5hion 

(say l in. in diametcr^o in.fntn^T,2^ f* 

its centre, to render it springy and th ^ mmcred at 
shape of a letter U. 

apart as just to face the two hiles just 1^ H • T 
cushions when these latter are held firmly a ^ “ ‘J* 
glass plate. The top of each leg of tS U^isTn b^ 
angles to the rest of the leg for a Lfth 

^ i", “* - us 

^jpper extremities until 

„ P ‘“ eS arC p,,5hcd in *° the holes in the 

“*h*ons, care being taken that the leathers of the 

mon, fao- one -another. The plate having been 
... ,n ,ts Position on the standards, the two cushions 
^ 1 are held face to face by the U spring) are slightly 
l^^avcd. and caused to grip the glass plate between 
' They must be pushed so far towards the centre 


_ 
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of the glass plate as to clear it by about 2 in tl 
is allowed to turn until the cushions come in a r' P ' at ' 
the standards, and then, having decided in wh,Vt,'!. With 
lion the plate is intended eventually to be rotated .If* 6 " 
cleats of wood are glued to the inside of the stand 
.0 prevent the cushions from beingcarried round dul 
rotation. These three cleats or stops are put to««W 
,,ke a E without the central stroke so that 
mere act of rotating in the right direction causes th' 

S°rr in ^ " gh ‘ standards 

When it is de Plnches thcm a S a, ’ ns t the plate 

r«. v; “ f~l“ ~ ‘T h '“‘ ,or “» 

the handle a half-turn'backwards when *° «*** 

plate being gripodd bv th„ • h ’ ° f coursc * the 
these along with it out f r , an<J custl,ons » brings 

metallic chain ho. ld h T ^ the-cleats. A 

«**"" * - «• 

^ procurei^Thf, 'l'"'. *7 * ln * ln di, cne!t r must now 

foot about f in th.vj. h ? ccmcnte d into a wooden 
be screwed down to the 1 " e > '*• so that cal > 

machine by means of a thumbs' ° f the eleCtfiC 

‘ended to allow of a UttTe * r ‘ th ® Slit beil * in * 
approach or recession f ( J u stment in the way of 

needless , 0 observe thatThi ‘V Pla,C ' II is ' P- 4 * 
that «<Je of the glas, r| 3 t e aS i r0tl mU5t bc placcd 
^ » hne with the ^d^"® th ® *"* * 

■* surmounted with a hr I his glass rod must 

bras, or wooden ball, at least 4 in. 















TUB PLATS ELECTRIC MACUWE. 

In diameter (a good skittle ball does admirably! tr 
wood, it must be carefully and smoothly covert .*? 
tinfoil. Besides the hole into which the glass , J” Uh 
and to which it must be cemented, thh ball h CnlCrS 
other holes viz., one about} in. i n diameter fJL'.T 
glass plate; another, also about } in. i n diameter at th 
top, opposite and perpendicular to the one in which th 
glass rod enters. Into this latter is fixed a rod of metal 
about f in. m diameter, which extends straight upright for 
a distance of 4 in. from the ball, and is then bent so as to 
form a ring 12 in. in diameter. This ring, and the rod 
except at the extremity, where it enters into the ball* 
should be carefully and neatly wrapped with good string] 
i in. thick, after the manner in which fencing foil 
handles are wound. The coating of string should 
be rubbed over with melted paraffin wax, and lastly, 
carefully varnished with the red varnish previously 
described. 

The efleet of this ring (known as Winter’s ring) is 
greatly to intensifyand lengthen the spark. 

All that now remains to be done is to make the 
collectors. To th s end, two rings, 4 in. in diameter, 
Yiust be made out of ^ in. galvanised iron wire, allowing 
i length of about 5 in. of wire to project beyond the 
circles. A dozen sharp-pointed brads are now to be 
Soldered at equal distances all round these rings so that 
when the rings arc lying flat on a table the points of the 
brads stand upright. The projecting wires, or stalks, of 
•hese rings are now bent sharply at right angles to the 
at about $ in. from the rings, in such a manner 
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tnat if placed with the stalks in the --a . , 
ball, the teeth in the one rjng shall face ' ,1 '« 

the glass plate nearer the handle, while the t* ** 17 * of 
other ring shall face that surface of th i° f the 
nearer the ball. ° f the P lat = which i, 

,t „£r.» - «*«. 

not be more than the } in f nor less" £ 7' ShaI1 
operator will solder the two stalks together • 

in the t5, 

side of the plate. The stalks sho^M 

tnsss r irs? ? e s 

earth or O h! ° ne conducti ng surface connected to 

a -eafr ea! 7%'°"^°^ COnfcrs - «-X induction, 

colc!L? r C y , ' rRe in a sccond insulated 

not for the r UrfaCe T ‘ h ' S lattcr would 1,ave were it 
not for the presence of the first surface. 

group! ^ 7 COnVCn ' Cntly dividcd into three 
■nsulator u “ ?T e ‘° ** fo "" s - and the nature of the 

rsar- ^T '* t,,c tw ° e «- 

T \r, “ Uydr " 2nd, Coated 

* 10 ca cd inhninating panes or Franklin’s 
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THE LEYDEN JAR. 
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plates; 3 rd, Coated sheets of paraffined p apcr or 
flexible insulator, known as Fizeau’s condensers * 
* 44. THE Leyden JAR.-Every dabbler | n elec 
tricity has, at one time or other, made a Leyden jar* 
not every one has made a good one. The first point 
to be noted is the shape of the bottle or jar to be used 
It must have a neck sufficiently wide to allow the inner 
coating to be easily placed in it and smoothly laid. 
To this end the mouth should certainly not be less 
than 2 in. in diameter for a jar 6 in. by 3 in., and so on 
in proportion. The next point that demands attention 
is that the bottle or jar should be of nearly uniform 
thickness, and free from flaw or crack. To ascertain 
this, it should be made to “ ring.” The last, but certainly 
most essential point, electrically speaking, is that the 
glass of which it is constructed should be really a good 
insulator. The white, or rosy white glass (which con¬ 
tains ihanganese) is very deficient in this regard. The 
grccncr-coloured glasses are generally good insulators. 
To test this point clean and dry the bottle. When 
quite dry, but cold, nib it briskly on the outside with 
a warm silk handkerchief. Reject all such jars as do 
not easily and quickly become charged so as to give 
a distinct spark. Choose all such as retain the charge 
^once acquired) longer than the others. I he jar or jars 
chosen should now be fitted with a sound bung, 
requires cutting neatly above and below, so ^ t.> l>c 
quite smooth, the upper surface being aftenvards rather 
thickly coated with good red scaling- wax. - 

coating of sealing-wax should not be a PP 1 
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until the bung has been pierced centrally and a 

fitted.). **1 

It is essential' that the bung should be nem 

least unused , for if it has served for acid or salte it ^\\ 

be found to attract moisture, and greatly detract from 

the efficiency of the jar. The knob of the jar should be 

one of those brass balls which can be procured from 

most of the metal-shops in Clerkcnwell, where they are 

known under the name of “metal beads.*' A female 

screw can be made in the orifice of the brass ball, and 

a thread put on a short length (say 6 in.) of stout brass 

wire to fit This 'Vitp, or rod, with its accompanying 

ball is now fitted to the bung. This is effected by 

making a small central hole in the bung with a bradawl, 

considerably smaller than the rod. This latter is then 

forced in until about two-thirds of its length has been 

pushed through the bung. When this has been done, 

the upper surface of the bung (that nearer the brass 

ball) should receive its coating of sealing-wax. Should 

there be any difficulty in procuring a brass ball, a 

substitute, quite as efficient, though not so imposing 

in appearance, will be found in a leaden bullet, cast 

upon the end of a brass or copper rod of the desired 

dimeter and length. The „e:ct step is to coat theja, 
wnh tinfoiL It i3 bcttcr to with the in8ide aa 

_ oi " hC ? ut ;‘ de 15 coated it is not easy to see what is 
a circle"! *’ A picce Of good tinfoil is cut into 
the bottom * r r . ,arr ° U( r t * lnn t i 3c outside diameter of 

^ Zl^ t r r ° nc 6ido of thi » *• «™wiy 

( th tho with thin hot glue. It 

















THE LEYDEN Jar, 



Is then allowed to fall in the jar, s!h „ . 
and is pressed into its place at the bottrm ° K Wnwards > 
Of a small mop (similar to those used to dean Tam"’ 
glasses). The jar is now measured from the h„„ 
the bung. Three-quarters of this are'marked off !° 

height to which the tinfoil coating may reach 
of tinfoil of this width, and three times the diamte of 
the jar, is now cut. For convenience of getting in the 
jar, especially if this latter be narrow, it will be well to 
divide the strip of tinfoil into two halves, and having 
glued one half, slip it in the jar, having previously given 
it a little bend, push it into its place, and smooth it 
down by means of a tooth brush, then insert 
the other half in a precisely similar manner. 

Care must be taken that these side pieces 
come into actual contact with the bottom 
circlet. The inside being thus coated, the 
outside may be proceeded with in precisely 
similar manner ; only the sides may be 
covered by one entire piece of tinfoil, and 
this should lap somewhat over the bottom. 

The coatings should be allowed to dry 
thoroughly before the jar is used or touched, 

35 otherwise the outer coating will be wrinkled 
U P and spoiled. Very charming effects of 
a mu ltiplicity of sparks duripg discharge, may he 
°otaincd by coating the inside of the jar with a number 
small diamonds of tinfoil, almost, but not quite 
touching, instead of with one continuous layer. 

°uuid<*. ghould. io this case, be covered with similar 
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fulminating panes. 

shows the relative sizes and shapes of rt. .>•„ ” 

portions of the jar ; Fig. 22 shows the inner an 
diamond-shaped pieces of tinfoil to be used if ,•• ° U '? r 

jar " be desired. ' fi s P an g'c 

445. fulminating Panes; or - Franklin's plates” as 
they are also called, arc easily made by coating both sides 
of a sheet of glass with tinfoil, to the extent of half of the 
entire surface, leaving the margins all round dear glass 
The glass should be chosen with the same precautions 
as to insulating power as in the case of Leyden jars 




Fig 23. 

(§ 44), and the corners of the tinfoil should be rounded 

* *4 

as rounded ones dissipate electricity less than pointed 
ones. Good pastfi^or glue (thin) will do very well to 
stick the foil down to the glass?^jVVhcn quite dry, any 
superfluous glue or pasie may bc^rcmoved from the 
edges of the foil and glass by means of a slightly 
damped rag. The tinfoil should be lightly burnished 
"’ith a bone or ivory knife handle, a ^ mt ^ cr 

* Protection against sparking over, it is well to varnish 
round the edges of the tinfoil with a co*. dpg • > t* ^ 
shellac varnish. In charging this condense*, • 
borne in mind that one surface must be connect* 
e *rih or other largo conductor, 1 * while < ! ot ,c 
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receiving the charge; otherwise its capacity * 
limited. A very convenient size and form *,**** 
Franklin plate is shown at Fig. 23. ° f til e 

i 46. Owing to the facility wi’th which these 
plates arc broken, they are not much used at nr B 
condensers. Other insulators, having * 
advantages of being lighter, less fragile more fl, S' 
and of higher specific inductive capacity than gC a 
now used m all instruments intended for practical w 0 * 
Of these, good paper, free from holes, soaked in m,l, , 
paraffin stands, if not alone as the first, in the very fe 
rank. Next comes paper soaked in good shell 
varnish 5 then thin sheet ebonite, which can be bent by 

The m T y f P l ! a " d ’ laStly ' E00d ,nc barubber cloth 
in , of ' nakln g a condenser, with either of these 
insulators, will be the same in each case, so the student 
Will do well to try his hand at a Fizeau's condenser, as 
being at once the most useful and least expensive. 

*47 . Fizeau'sCondensers.—T hese arecmployedfoi 

° P ur P° s « • (“) to increase the efficiency of induction 
coils, by taking up the «* extra ” current induced in 
the primary; (» to measure electrostatic capacity. 
Condensers for coils may be of any dimensions between 
9 in. y 7 in. and 2 in. by 4 in., according to the power 
of the instrument with which they are intended to be 
, t. e former size for coils giving from I in. to 
f. the Iattcr coils giving sparks of i in. or 

-4^. , ” t* 16 former case as many as 150 alternations 
oftmffi.l will be needed ; in the latter, from 25 to JO 
ample. Having decided upon the sire to be 













FIZEAU'S CONDENSERS , 

employe the student will select, at any photographic 

stores, some sheet* of plain paper (not salted^ or 
albumcniscd) known as Papier Rive. These sheets run 
about 22*in.xiS m. so that each sheet, if cut in half 
lengthwise, and in three across, will give six sheets 
7 in. x 9 in. In selecting this paper it should be held 
between the eye and the light, so that any holes or 
imperfections may at once be seen ; and any sheet which 
is faulty in this regard at once rejected. The paper 
having thus been chosen, and cut to the desired size, 
should be placed in a square flat dish, a trifle larger than 
the'Sheets themselves. The best dish to use for this 



Fie. 24. 


purpose is undoubtedly one of the square white earthen¬ 
ware dishes in which photographers sensitise their 
papers ; but if one of these is not procurable, a very fair 
substitute may be found in a square, flat, tin baking 
dish made scrupulously clean. The sheets having been 
placed in the dish, several lumps of good parafi n 
wax (one requiring a very high temperature for 
fusion is the best for this purpose) arc scattered 
over the paper, and the whole stood in a gentie • ■' 
until the wax is thoroughly melted, and the paper 
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has become semi-transparent by having 
it If there are any patches of unsaturated 
more paraffin -wax must be added, until the 
is equally imbued with the melted’ paraffin * u?. PW 
this is the case, the sheets of paper should 2 
removed from the oven one by one, allowing ear K 
to drain until it drips no longer. The paraffin 
almost as soon as each sheet is removed from the oven I 
The next operation consists in placing leave, of tinfoil 

alternahon w,th ‘he paraffined paper. Supposing we 
have cut our paper sheets to the size 9 in. by 7 ' 

shall require about 150 sheets of tinfoil 7 in L ' 

or, m other words, we must allow a clear margin of , ,v 
Of paper all round the squares of tinfoiL We shall aim 

Tin long* 1 " 1 ” ° f thC Sam<! t,nf ° l1 ab ° Ut 1 in - widc '°y 

dea^J^wT^ hV ° th! '" P!e “ s of (common 

th . , 0 the same Slzes as the paper, but only* in. 

We in P T CeCl ‘° Iay Upon * a ^ect of paraffined 

fnrT ' ! CC " tre ° f this we h -y a sheet of tinfoil 

to th?^; ^ tin , r ° il WC Pla “ ° ne ° f the 3 ■'». strips 

pa£ Zt l ■ 30 « 31 41,0 Strip pr °J“ ts the 

paper about , We now place another sheet o. 

a sheet C of P « a 7 r | SqUa r' y ° Ver IHC firSt 8hect - a " d the" 
rinfSl we I 1 “ M ° re - °" thi ’ *«ond sheet ol 
to the Uft P “ a pTOJectln C atrl P of tinfoil, but this time 
alternate .h , r” manncr the condenser is built up oi 
ro..r- CCt ’,° f PapCf Snd “hfoil, with strip, of ‘in¬ 
case an the* M Crna,C ' y in ,ho '**' and *A In our 
’ " U,C ° dd numb ™. ■- 3, 5. 7. etc., being to the 



















MICROFARAD COXDEXSER 



lengthwise because of the projecting strips) with ra h 
wide tape from end to end, and then stitching down tZ 
ends of the tape. This being done, the projecting strips 
on each side are folded tightly together, so that the 
whole 150 strips come into absolute contact. It is to 
these two projecting lugs that remain after this opera¬ 
tion, that the contact pillar and spring of the coil are 
attached. Fig. 24 shows the disposition of the sheets of 
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paraffined paper and tinfoil, where PP' are the sheets of 
paper, and tt' the tinfoil. At Fig. 25 is shown the 
complete condenser, with the projecting tinfoil strips 
turned up and compressed together. 

$ 48. Microfarad Condenser.—'T ake 37 sheets of 
good tinfoil, 7 in. by 6 in., with an equal number of strips 
3 in. by | in. Procure about 76 sheets of very thin, hot 
pressed paper 9 in. by 8 in., such as is used for bank¬ 
notes, or similar. Choose it carefully, leaf by leaf, free 
from holes or blemishes. Soak it as above described in 
hot melted paraffin, drain, and blot off each individual 
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sheet between good blotting paper. A hot * 
be used to do this effectually. Now lay on ^ 
smooth and flat iron plate two sheets of this* PCrfectI y 
shown at p, Fig 24), then a sheet of tinfoil nuhtT ^ 
middle, then a strip, projecting to the right Q n 
are placed two sheets of paraffined paper fas ,1, " “ S 
P j, then a sheet of tinfoil with the projecting strip toth 
left (as shown at T">. Proceed in this m anncr , avin I 
the sheets of tinfoil over every two sheets of paper until 
the 37 sheets have been used up. Now, subject the 
whole in a press between two iron plates to a pressure 

rWnh a /°v S ° lder light ' y a " the ends °n ‘he 
r-ght-hand side together for attachment to one terminal 

"if' ,s "f” “» r,i 

tner terminal; place the condenser between two stout 
boards clamped together by screws, so as to maintain 
one constant and invariable pressure as the capacity 
increases by pressure. Two binding screws must be. 
a.tached to the two soldered ends of the tinfoil strips 
serve as terminals. By using two sheets of paper 
ween each pair of tinfoils, any liability to leakage 
tnrough the holes in the paper is minimised; of course, 
the instruments should be tested against one of known 
capacity if great exactitude be required. If too small, 
care tnc pressure, or the number of tipfoil and paper 
“ l if too great, remove a leaf or two. 
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PART II. 

DYNAMIC OR CURRENT INSTRUMENTS. 

. i 49. The Medical Coiu-Procure a well 
board of walnut about 21* in. j n length , ' Se , asonc ' i 

» in. thick. From this cut one length’ L inT' ** 
the base board (Fig. 30), and three pieces* , i °" E ' 

(like Fig. 29), for the coil heads • when r > 3 L,i SqUarC 
long must be nailed or screwed'on the 2 sides'll,he 
base board (as shown at Fig. 30) ; these fillets should be 
m. square seetton. Corresponding square n’cks must 
be m two o( the square heads (as shown at *, o, „ 

f**?- . A the wood ' vorlc when thus squared and 
■ mshed, should be soaked for a quarter of an hour in 

melted paraffin wax, and then rubbed dry while still 

warm. 

Procure a thin brass tube (known in the trade as 
k. r i >lct tubing”) about \ in. diameter, 4J in. long; turn 
u p a short plug and button to fit one end of this tube 
and serve as a handle (see Fig. 2<5\ This may be 
tatened to the tube by driving in three fine braos brads, 
ar -d filing 0 g the heads flush with the tube. 

Now cut up about 100 lengths of straight iron wirt 

o 
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(best soft annealed) No. 22 gauge, say, about 4^ j 
in length ; fill the brass tube with them as tight as yo J 
can fit them, cut them all to the same length (they must 
protrude a little beyond the tube). Now draw out 
about a couple of inches of the iron bundle, and wrap 
it tightly round with twine, leaving about £ in. free 
Draw more out, and continue wrapping until you have 
wrapped to within in. at each end of the bundle. 
Tie the string, and withdraw the bundle from the brass 
tube. Melt a little solder in a ladle, dip the cnds'ofthe 
iron bundle into soldering fluid (zinc dissolved in hydro¬ 
chloric acid), and then at once into the melted solder. 
Allow the bundje to cool ; file off the superfluous solder, 
so that the bundle will just enter freely into the tube. 
It should appear like Fig. 27 when the string has been 
removed. 

$50. The next operation is to make a good stout 
paper tube, also about 4$ in. in length, into which the 
brass tube (Fig. 26) can slide easily. To make this, put a 
few turns of soaped writing paper round the tube Fig. 26, 
then roll and glue seven turns of good, stout brown 
paper, 4^ in. in length, round this writing paper, or else 
it will be difficult to draw out of the tube. This paper 
tube (Fig. 28) must be allowed to dry thoroughly while 
still on the brass tube (Fig. 26). When qutU dry, it must 
bo slipped ofT, the writing-paper lining drawn out, and 
then it must be soaked for a few minutes in melted 
paraffin wax. 

I $1. The iron bundle should also be allowed to stand 
in melted paraffin wax for some time, and theQ stood 


















THE MEDICAL 'COIL. 

0|| to drain in a warm place. This will prevent n .• 
When quite cold,'all superfluous paraffin having vl" S ' 
removed, a strip of brown paper. * i n . wide 
round one extremity or the iron bundle, until : t • . 

,ucl> a diameter as to fit tightly into the paper tub! 
(Fig. 28). This paper strip must be cut ofT at this poim 
and glued tightly round the end of the iron bundle' 
The brass tube (Fig. 26) is then slipped over the i ro 
bundle, until it just reaches the little paper collar just 
made. The brass tube and bundle together arc pushed 
button end first, into the paper tube (Fig. 2 S), and when 
the paper collar around the iron bundle is just about to 
enter the paper tube, it is to be well served with, hot 
glue and forced into the tube. The whole must now be 
allowed to dry and set thoroughly. 

$ 52. Taking one of the 3 in. heads (the one which 
has not any nicks in the sides) we bore a central hole 
with a brace and centre bit, just large enough for the 
paper tube (Fig. 28), with its iron core, to fit tightly 
(sec Fig. 29). Putting a little thin good hot glue round 
the free extremity (the end opposite that at which the 
brass enters), we push it into the hole in the square 
head, until it projects about i in. on the other side. 
This must be allowed to dry thoroughly before pro¬ 
ceeding to the next operation. 

$ 53. We may now proceed to wind the primary coi: 
To this end, we take about £ lb. of No. 24 silk-covered 
°°Ppcr wire, and wind it round the tube (as hown it 
33)* from end to end in continuous layers, taking 
Ure to put a sheet of paraffined paper between each 
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, J . AUA ^xtms. 

layer, and also to baste each layer with m n i 
wax-before winding on another. About Tou t ^ 
thus be got on. and an even number of Uv ‘ 
amted at, so as ,o get the two ends of the" * * 

«me extremity, thus rendering it easy to r * the 

unJtr the binding screws a a (Fig i>| -r aS '”' 1 * lcm 

before screwing down the said screws the end 
topper wire are stripped of their Z ° f ,he 

once round the screw of the binder iT" 6 a " d ' V ° Und 
at least 6 in. in length, must be left Cndsofwir e, 
etc. This is shown at Fig 3+ f f ° r attachm 'nts. 

brL^ub?^? *‘*‘7 

base board by means'of t " bC fastcncd to th « 

shown at Fig r at 4 "'° f SCreWS from u "dcrneath. as 

* in. from themher Onc J Z Z' Z * he " fa » 
primary wire is brought to one of th^H ** 
A : •“* * other connects 

,he piaiinum scrcw p niar >0 

inc other binding screw whirh , 

l » . . , & tw » is not visible as ir i« 

“, h P t UnUm r Pi " ar - At ,hi3 P° int i‘ wil be well 
*° 7 he WOrklng 0f thc Primary coil. For this purpose 

tW ° binding scrcws on the base board with 

«™ D uS^ZiTo c r n r r tw °“■*« 

for use c L 3 h thc two brass indies intended 
dapper a tZ" Uf> P ,allnu, n strew, c, until thc 
your h» n d TV° V,brate - No,v hold tbc handles in 

over the iron core |",f| “ * he bra5S ‘ ubc> *■ “ €otin, r 

If an mix . c or no sensation is perceptible 

pull out the tube, little by little, die 
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T1IF. MhDJCAL CO/J^ 

current will be found to increase in stren^u * 

regulator tube is quite out ^ the 

« jj. The secondary coil now demand, our 

A P»P' f tu , b '- prcc r^ <° Fig. »*. but of such"' 

sire as to sl.de taffy over the primary coil e (F- 

is prepared, and paraffined. This must be cm 

,he length of the coil F, leaving the knob E Dn Z ? 

The two square pieces of board in which the nicks wem 

cut (Fig. 3.) must have central holes cut in them to takl 

this paper tube, and then be glued, one at each end of 

the said tube, as shown at Fig. 3,. Two small bindine- 

screws are then to be tnserted in the centre of the upp^r 

edge of each square. A bung is now placed in each 

end of the tube, and a i in. iron rod pushed throu"h 

both, to serve as an axle. This is then mounted on two 

standards, as shown on Fig. 35. and beginning by 

attaching one end of the uncovered wire to the binding- 

screw A, about J lb. No. 36 silk*covered copper wire is 

now coiled on, being most diligent in avoiding kinks, 

breaks, or flaws of every description. Kach layer must 

be paraffined and separated from its neighbour by 

paraffined paper. When the quantum of wire has been 

laid on, the finishing end is connected to the binding 

screw a 1 , Fig. 35, The last coil should be covered with 

paraffin paper, and finally covered with a jacket 01 good 

si«k velvet/ The secondary coil is then complete ami 

kc slid in its place over the primary coil (sec Fig. 
36). When it is quite over the prim?- r v. the secondary 
current will be at its strongest, if the metal tube regular- -r 
drawn out; it will be weaker as the metal tube 
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» ELECTRICAL INSTRUMENT MA JC/JVC m * 

F °* TK V k s 

regulator is more and more inserted * or 
more delicately regulated by sliding the ev * n 

itself more or less over the primary. Th °° ^ C °‘* 
coil, while the primary is being excited with S ' C ° ndar y 
made pint bichromate, will give a A in a ' res hly 

regulator is out, and the secondary coil 77 ' Vhc " ,h ' 
primary. This will pass easily through aril ° V ' r ,h « 
i 5 6. The Induction Coil,—[ f zcn pers °n». 
of the coil described in the H«r ’ : > ° constru c»ion 
following modifications be made the ' " SCCtions ' ‘he 
capable of giving with 6 chlomic d W ‘'" be **» 
good inch spark. d * fiunsen cells, a 

»in 1 " tr; t?n z°:: t t tubc sho,,id ^ «•*. 

thick by rolling and gluinglhe'T^’^ ab ° Ut A " t 
mended at« 50 round any cvhn . 7 PapCr 35 rccon ” 

diameter. } > dncaI rod of the desired 

This tube should be treats . •*. 
as described at $ <j 0 and n V' 1 mcItcd Paraffin wax 
Wres, No. ,8 gauge’“ 1,7 ^ s '™e h < ™ 
(These wires wuil L 7 ? *? ' y Can bc ,nade t0 «t- 

remain permanently j„ 1 “ denn g, &c, as they are to 
Should protrude about 4 J PapCr . ,ubc > The wires 

«S 7 The ^nirr 7 eofth *^'- 

number, and 4 ins . t ; *‘° u,d be . on| y two 

M * 49 . In one of k ? d ° f 3 '" s as d,rct; 
near the vibrating h an , m \ Cads fthc one intended to t 

to *he centrfl ho r,h ) ’ '7 A in ' h °'“ «' 

h passed. The two h ''° U,, ’ h wh,cl ' the paper iuIk 
paper tube, precisely a# * #1rc l ° be g*oed on to the 

y CCOfnmcnd ed for the secondary 
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THE INDUCTION COIL . 




coil tube at 1 49 When diy, the whole affair 
and all, should be soaked in melted paraffin wax. 

It should be then set up between standards 
,round carefully with four layers No. 18 double s dk 
covered wire. The ends of this wire should be brought 
out, at the hole just made in the wooden head \V|?,. n 
this, the primary wire has been well, and evenly laid on" 
it should be well basted with hot melted paraffin and 
then surrounded by a layer of paiaffincd brown pa pcr 

pulled very tight and smooth, and made to adhere by 
means of melted paraffin. y 

Over this layer of paper may now be wound the 
secondary wire. This should be 1 lb. of No. 39. in one 
continuous length : and should be tested electrically for 
continuity before laying on. The whole reel of wire 
should be soaked in melted paraffin wax, and allowed to 
drain while still hot, before being wound on • each 
separate layer should be basted with hot paraffin wax 
before being covered with the next layer of paraffined 
paper. The ends of the secondary should be attached 
to the binding screws marked a and A' at Fig. 35, $ S5 . 

be coil may now be fitted to a stand, with the vibrating 
amnur and platinum screw, as described at 1 54; but 
^be stand should take the form ofa shallow box inverted 
a p. ln tbc bottom must be fastened, by meahs of cat,. I. 

_j . Cau 3 con denser 5 4/, and the hammer pillar and tl 
of tl> nUrn ? CrCW P'^ ar , each separately connected to one 
stand' Pr ° JCCtlng lugs - A falsc bottom is now put In the 
btai ^ * n ^ P^ acc * The condmstr is csientul to 

** ■* f ;ood long and dense spark. Cartful insulation 
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of each bobbin, and this hole must be tapped 
an iron screw about i in. long. A in. diameter 'XT'* 
screws serve to clamp the bobbins to the yoke ’ r! ' esc 
to the weight of the coiled bobbins. and thc c'T 
speed at which they must be driven, i, is ncC( , ' ** h 
these screws should be strong to resist the centr f 
tendency. The length of the bobbins, including a 8 
is tj in. If the operator has not a lathe he SC5 ‘ 

a fair substitute for the turned bobbins bv^mtinf' 
screw thread on the top and bottom -of two pi /* 

i m. iron rod. ,, in. in length, and screwing the eto 
discs of soft iron, A in. in thickness I a in in dialT 
having holes drilled and tapped in their centres o ke 
the extremities of the rods. The yoke v hac 1 
centre a J in. hole, which must be carefully bushed with 

“ me ^ h3rd inSUla,0r ' such « ebonite ivolIr 
box wood, soa ked in paraffin wa x. ° ’ ° 

revues ^olsS 4 ! * P, ' nd ' C on »*»ieh the armature 
particular form' V* dls,ln e ul ' shin B feature of this 

Sc! easy o n ’ agne, ° ,naChinC - «»»• be com- 

two halves C ° nSlrUct - s,ron g- well insulated in its 
contact C h mUSt als ° have 5omc device whereby 
durine e T * , m3d ' and b,okcn tlv0 or three times 
5 il lo, 7 V0,U,i0n - To * hi ’ end an iron rod. about 
ends r/“ ‘ T } 10 m diamctcr - i* turned dour at b >th 
Th °* ° r 3 l0n S ,h i to about Am ,n di meter 

•oindu. Pr0dUCC 3 shouldcr «« each, end In the 
shown n»° rc5 * ,n it! * Scarings. These thinner r i uc 
end fr r y A A# Anol bcr, A in., is taken oft af <>»««? 

° d fcf * bou ‘ * ,n - •« the end a . Then .. screw- 



















W SUOC *'»G- ,UC f/WE _ 
thread of about } i„. in ]c . ~ M 

rod is then cut in two at r>. anU ** »■ The 

} in. is turned down to about i j„ • gth of »tx>ut 
screw must be formed on this thinner ..““er. A 
at ft The portion u has th cn a h f° rt ' on > “ shown 
depth drilled in it, and about A j„ **! out 1 in - in 
female screw must be cut in thi , anrl d '*®« tw - A 
with ivory or ebonite, as shown at c r' * bushcd 
be taken in tapping this to receive thJ^ must 
of ft that the two halves of the divided rod 7 . 

insulated from one another. To this end PCr / ec,| y 
washer is placed at w. It is well to test for*" 
by inserting the spindle at this point in ft" 
between a galvanometer and a batftry ’if J C ‘ rCU,t 
passes so as to produce a deflection the -hole cTTh' 

and atoed ’ " * ‘ «"* »e drilled 

and tapped, near B and B'. These are intended to 

T: ZTT Wi,h ,HC tW ° ' ndS ° f ,he 

from the bobbins, as shown at Q. The next operation 

thirh " ,rn up a smal1 bra ” pulley, about Ain. in 
' " tss ' J y aboul 1 in. in diameter, which must have 
emale screw put in it to fit over D\ as illustrated 
• riiis pulley serves at one time to clamp the yoke 
,r > its place on the spindle, and to communicate thi 
niotion from the little driving-wheel to the armature 
l J,nr e. All that now remains to be done to the 
14 to about i in. of its length, just beyond 
~--rcw-thread d', into a triangular form, like the 






















04 ELECTRICAL INSTRUMENT MAKING FOR aMa TEURr 

Grecian letter A . as shown at E‘ and E. The length of 
the finished spindle should be in. 

t 61. A brass frame, of the form and dimensions 
figured at Fig. 38 a, must now be provided. 1 
substance it should be j in. wide by$ in. deep. At th° 
point d the frame expands both above and below so * 
to form a lug. projecting about $ in. on either sidV 
against which can be clamped the magnet, M (Fig 
The amateur should construct a pattern of this frame 
in wood a trifle larger than it is intended to be (to allow 
for shrinkage), and after having carefully smoothed and 
bevelled the edges, send it to the brass founder s to get a 
suntlar one cast in brass. When cast, the frame w,II 
requrre careful cleaning and trueing up with a file 
Hoes to take A m. diameter screws must then be 
drilled and tapped at e e. These serve to fasten the 
frame into its box. At B and b' rather larger holes 

™r a* s srssr- 

spindle (see Fig. 37 AA n A . ' a " d A • of ,he 

J7*“<»'U» 

hole about A in. and 1 . . cei * /• a SfnaI1 

receive a small screw. ThA ^ <ir ‘ lled and ta PP cd 10 
small contact spring r (Fig '"tended to receive the 
S 62. The next sk* 

wheel about 4 i n j„ f ' ncul<xl is a small brass driving* 
groove cut i„ u,e ^ i in. thick, with a 

^ ' Pher ^ 10 * a kc a gut band The 
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,yro need not make a pattern for this f ** 

.0 >: .cn g ,ne shop keeps brass flywheel o e '«V 

If it base not a groove when boueht on bout ,hi * sir,. 




Fic. 38. 

r rJ n *! l ^ C ^ al ^ c ’ This wheel Is shown at Fig. jS, 

wkeT r an iron shaft . 3 i" long. H. This fly- 
kc ^ cd or brazed to the shaft. Just 
t c fly-v/hcci at I, the shaft is turned down 


























06 ELECTRICAL INSTRUMENT MAKING For? 

* AhtA TEu^ 

so as just to enter freely into the holes t 
At the extremity, G, a screw thread i s put * nd 
projecting end of the rod, to take the female ^ ^ 
the driving handle, shown at J. At the SCrcw .°* 
extremity, H, the shaft is drilled and tapped to^^ 
rather large-headed screw, which serves to prevent »V 
shaft from riding to and fro. e 


§ 63. The operator may now proceed to wind the 
bobbins. For this purpose he will need about 1 lb 0 f 
No. 26 or 2S double silk-covered wire. Having ascer¬ 
tained, by testing with a battery and galvanometer, that 
the wire is continuous, it will be well to soak the coil of 
wire for a few minutes in hot melted paraffin wax, 
allowing the paraffin afterwards to drain off, by suspend-' 
mg the coil for a few minutes in a rather warm place. The 


iron bobbins, F F' (Fig. 37), are then wrapped round with 


one layer of brown paper, which is fastened down to the 
cores with good glue. Two semicircles, with hole cut in 
the interior to fit the iron cores, are also glued inside 
the flanges, so that the whole of the inside of the 
bobbins is entirely covered with brown paper. When 

the glue is quite dry, the bobbins may be warmed, and 
plunged for a few seconds in hot melted paraffin. Each 
bobbin is then to be wound,/;/ the same direction, with 
the wire above specified, until the bobbin is filled to the 
top of the flange. To prevent unwinding the fini-hed 
ends may be tied down to the bobbin with a bit of silk, 
leaving, however, about 2 in. of the wire free for attach¬ 
ment to the spindle. 'I he commencing ends of the 
w,rc niU!, t aUo be allowed to protrude beyond th c fl* 11 * 16 
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THE "SHOCKING" MACHINE 

for ? in. or 3 in. for connection. The two bobb’ 
then screwed firmly to the yoke, the yoke 
being put on the spindle. When this has been do^h* 
four ends of the wires are joined, as shown at q (Fir , 7 >° 
that is to say, the two lower ends (after their covering 
has been removed), are twisted together, soldered and 
nibbed over with Prout’s elastic glue, to insure insula¬ 
tion; while the two top ends are screwed each one 
down to the shaft, one at B, anrf the other at it' t} iC 
covering having, been previously removed from the wire 
at these points to insure perfect electric contact with the 
two halves of the shaft. In order that the machine 
may work, the relation between the winding and connec¬ 
tions of the lower ends of the bobbin wires (as seen 
from the yoke end), must be like this—c/y A thin 
ebonite washer is now placed over the yoke, and the 
little pulley, P, screwed tightly in its place. This must 
be screwed down very firmly, as upon this depends the 
stability of the armature. The armature is nov 
finished , as far as actual work goes, but the boboins may 
be covered with any pretty-coloured silk velvet, if 
appearance be studied. 

S 64 The brass frame is now clamped by means 01 
a stout brass cross-piece K (Fig. 38) to the magnet, and 
if necessary a second crosspiece (also of brass) is s.-re.v. J 
to the frame at L. The back end of the srrnatme 

spindle (the end farthest from the ^ thc 

the larger hole B, of thc frame A. ,. e 

other end of thc spindle being ins.-nc ' 

hole B, without strain. When the spindle h in to P»« 

n 
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*® ELEC7 RICAL INSTRVMENTMAKING FOR AMa TEVRS 

the hollow screw is place in E«. and screwed home 
the armature spindle can just turn freely wiihonr / 
much play, before the poles of the magnet l“ n 
manner the driving-wheel c is put in its place by p a j! 
the long end of spindle through the holes r and/and 
then fixing lt m position by means of the larger head d 
screw already mentioned at the end of $ 62. * J 

The small spring r is then screwed down to the f„_ 
It must fust rest on the projecting corners 
tnapgle E, during rotation, and fust c/ear the flatten! 
portions. On careful attention ,o this point a 
dea! of the efficiency of the machine depends ^h* 
shock is felt, not while the 'current is continuous but! 
the instants of breaking and making contact The 
instrument can now be placed in any suitable box wffich 
must be sufficiently long to allow the armature to 22 
without striking against the ends, and just a trifle-say 

heT K r tha " ,he rrame - The frame is attached to 
the box by means of screws which pass through the 

at /Tou! L 0, Vn and “° f thcfra ^- Thescl 

metal h l be hollow, so as to take a small pin, or 

with th °° * ' V .^ IC ^ ^intended to make connection 
_ . meta ,c cords and handles, that arc used for 

of th! *£***’, Anothcr 5, ’ mi,ar screw is put in the side 

screw in 3 m ° St °PP° s,tc thc armature, and to this 
• 1 °|* the box, U fastened a rather stiff 

the loi^trTnd r f wh* h 6cm int ° lhC * hapC ° f Lf 

o(thr,r Cndofwh 'ch must press firmly against the end 

pfa. «t Th* Uf | C w ^‘ch projects through the hole B 

attcr Krcw forms the other tciminaJ of the 
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machine, the other cord, etc., bcin^ r 
is usual, though not essential’ to D Lt ***1 thcret * It 
at the back of the magnet's poles wh ,Vh S ° ft ! ron k «P<r 
or wholly removed at wilt This cr ! , miy b ' P*rt»lly 
to regulate somewhat the strength Ir 1 * he . °P era ‘°r 
increasing the inductive effect of t! ' C 5ho<:ks b y 
armature, consequent on the removal of 00 ,he 

its pole. There must also bTa tlet^T "** 

allow of the insertion of the driving, handle r ’ 10 

i ucH,NE - 

specially designed for physiological cfcts Herf ^ 

shall d.rect our attention to one that may be used for 

heating, lighting, chemical, and clcctro-magnetic experi. 
ments generally. ^ 


The first thing to be procured or made, as described 
a . ,s a horse-shoe magnet, having a clear space of 
I in. between the poles, 8 in. long, * in. thick, and ii in. 
wide. This should be capable of lifting at least 10 lb. 

An armature, or iron core, 3 in. long, in. diameter, 
with a channel all round its length, g in. wide, 3 in. deep 
at the sides,} in. deep at the ends, as shown at Fig.39, must 
*ext be made. It may be cast in good malleable iron, 
and carefully annealed ; but it will give better results if 


cut out of a soft piece of circular wrought-iron rod, which, 
with a good file and a little patience, may be filed up to 
the desired shape. Should, however, a casting Ik: pre¬ 
ferred, the pattern for the purpose may be cut out of a 
common broom stick, nicely !<and-papcrcd to thcdcsirkxi 
***** the channel being cut out with a sharp chisel. 
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loo ELECTRICAL INSTRUMENTMarl W .FOR „ 

Whichever plan may be adopted the a ^ 

v»“ «f »*"«»* must be fitted with Iwo K ,Ure - *»• 
metal heads, wherein the spindle is affi ?** or E un - 
purpose, the amateur who has no lathe ^ For th “ 
circles )| in. diameter on a picceof hard shc« h'** ,W ° 
thick, great care being taken to ret ,h , briss .tin. 
the centres distinctly marked The 1 " 7 “ tn,c ' a " d 
out rotgMy with a Lck-sT and fini h^ >* <»« 

™ hU ^ 

** *- - * “ 




Fia. 39 . 


thro ugh* the bltluctltT n *7 3,50 dn ' ,,ed 

which hold ,u ? , • Thcse are t0 ‘ake the screws 

rr nnnd cads 0n t0 thc armature. Holes cor- 

drilled !n e t h XaClly t0 theSe position - must now he 
rrealt care h tW ° extremit!es <* ‘he armature, the 
“ th t .h be ' ng Uken that thc hcads are fitted truly, 
holes*";,, ,h armatu,e ma y run Without wobbling. These 
Krewi _ 6 armaturc ‘ must he tapped so as to take tho 

tirift 1 *)** 1 j >faa * Clrc * e ^ which will afterwards be placed 
bolts t' rr 1C CO "’ muta ' or . must be drilled yet two more 
“* tW « h whlcb ^e end, of thc wire, with wide* 
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THE VNI DIRECTION CURRANT MACHINE, 


-. io) 

the armature will be wound, must protrude \y h 
the armature and heads have thus been fitted t 
cs of the ft in. iron rod bcfore- m< .nt;^^ .t. \ . wo 


r .u a • • ., bccn two 

pieces of the ft in. iron rod before-mentioned should be 

cut, one for the back and the other for the front or com¬ 
mutator end, the former being about il in. long t),^ 
latter 2 in. A thread must be put on the end of each 
of these rods where they enter the brass circlets, and 
after being screwed in, the end must be burred over by 
hammering, so as to prevent the rods (which serve as 
the spindle for the armature) from working loose during 
TOtation. 


o ) 


Fio. 4a 

S 66 . A small piece of boxwood aBout 1 in. long is 
now to be cut or turned into a perfect cylinder about 
! in. diameter. A hole ft in. diameter, is put centrally 
through this, so that it can be made to fit tightly on the 
spindle. A piece of brass tubing, about ft in. thick, 1 
in. long, and 2 in. in internal diameter, is now driven on 
to the boxwood cylinder. Two short brass screw i, not 
reaching to the iron spindle, must now be procured, and. 
holes having been drilled at two opposite point in the 
diameter of the ring, and countersun 1 :, the screws arc in¬ 
serted and tightly screwed down so as to lv . ! th< rir.g 
in io place. The brass tube or ring is now cut into Wo 
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*** cv* KENT MACHtNg 

winding always in the same direction, fi]j s Un t L 
with the wire, taking care to wind tightly sm nel 

evenly, and being most careful not to abrade t h ^ and 
of the wire, so as to produce leakage. Aboi t C ° Ver,n S 
be laid on without extending beyond th- 3 ° Z ‘ **** 
channel. (See Fig. 40:) * ** S,dcs of the 

It will be well before finishing the armature to «„t 
the wire for insulation. This can be done by connect, ’ 
one end of the wireto one pole of a single-cell chromic 
ac»d battery, the other pole of which is connected to 
one terminal of a galvanometer. A short length of wire 
is attached to the other terminal of the galvanometer 
If with this wire the iron part of the armature tx!* 
touched no deflection will ensue if the insulation between 
the coiled wire on the armature and the iron body of 
the armature is good: but if it be defective, the needle 
will swing round and indicate the fact It is needless 
to point out that the iron of the armature should be 
sand-papered at the spot where it is to be touched with 
the wire, as otherwise the paraffin wax adhering to it 
might falsify the results of this trial. 


Both the beginning and ending portions of the coiled 
w * re must be brought out at the commutator end of the 
armature. The heads of the armature can now be 
permanently screwed on, the ends of the coiled wire 
pushed through the two holes left in the head, the wire 
pulled very tight, the holes bushed with melted gutu- 
percha to prevent any chance contact of the wires vuih 
the bra»* head, then the commutator pushed on to the 
•piadle (a drop of whiU hard varnish having been pre- 





























104 MSTR UitENT MAKtNG ,0* 

viously applied thereto to insure adhesion! • i 
the two projecting ends of the wire clean'd r d U *" y 
covering, and soldered, one to each brass m/T* thcir 
commutator, as shown in the cut at Ki. * of lh « 

shows the position the slits on the r 4 °’ ' Vh ‘ Ch als0 
occupy with relation to the chann , v "‘' TU ' tator shou M 

N.B.-Only one slit is sholn as al'o ot 
since the other is hidden by the spindle.) * °" C 

* f 9 ' rhc ma 2"ct should now be mounted on a stained 
wood or mahogany base board, about 14 in Ion- b ‘ 8 ; 

It; 2 . T ~ 

ideal wdl do) ij ln square scction and 

long are to be glued one each side of the centre of the 
ase board, so that the magnet can lie with each pole 
supporteo on one of these strips, leaving a clear place 

thin" 16 armatUrC t0 IlC betwecn without touching any- 


A piece of square brass rod * in. in section and 4} in 
long js next procured. A l in. hole is drilled at each 
extremity to take a long screw. At the centre, another 
piece of similar brass, $ in. square, but only 1 in. thick, 
is soldered, and through this is drilled a A hole to 
serve as a bearing for the back spindle of the armature. 

lis piece of brass serves a double purpose. It acts as a 
strap tdhold the magnet in its place when screwed down 
by the two side screws ; it also serves to carry the bear- 
,n ^ # «*act distance of this brass strap, from the 

ro.es of the magnets, depends on the length of the arma¬ 
ture , it should be so placed that when the spindle is in 
lat bearing up to the brass head, the front head should 
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IBS UNI.DIKECTION CVRBBNT Uacb/bs 

M * flUsh f ^ Uh thc P °' e3 the magnet tT 

appearance of the magnet, supported on the t! The 
blocks and held down with the straps is w W ?° d " 1 
at Fig. 4 «- c " Ao *n 

For the front bearing, a piece of stout she.t v 
aiout j in. in substance is cut into the shane „r * brass 
about li in. wide at the base, 2 in. hieh ™ ,i *!* anglc 
apex. The base of this triangle is bent at right and* 
to the rest to the depth of about 8 in., in order to form a 



Flu. 41. 

foot Two holes must be drilled into this reverted 
portion, into which are passed two screws to attach it to 

t|-A 3SC ^ oar< ^ # The armature having been placed in 
10 k 3c k bearing, is supported by a cork and ide 
C . ^ Cj ' that it stands equi-distant from cither 

bca C ' 0 ^ ma £ ne *» touching at no part. The front 
a a # r,n f> Is then rested on the base board, and pushed 

tou*h St ^ ron * s P l ’ndle. A mark is made where, if 
__ ei j and a A hole drilled through thc bearing at this 
This must be cleared out, so that thc armature can 





























log ELECTRICAL INSTRUMENT MAKING FOR . „ 

'ATFUx^ 

rotate freely between the poles ofthc magnet 

on the back and front bearing, without any ‘ p P° r *«d 

or bind. 7 5train - ‘wist 

A keyway must be filed on the back soindl, 
small j in. grooved pulley keyed thereon. ’ ^ 4 

f 70 . In order to collect the electricity set un k. .e 
rotation of the armature, two “brushes" ar/nced*' 

,T t SC k 0nS ' St ln tW ° Str ‘ pS ° f Shcct co PP er . about ’ il‘ 
lh.ck, hammered until quite springy, and then cut aboui 

i in. wide, by 2 } in. long. At about \ in. from on , a 

o ea.h strip is punched a circular hole, wide enough "to 

take the tang of a binding screw. Two little blocks of 

h>° h'Th d ' ?k° Ut ? SqUare scct; ° n - being $ in . 

° ’ e ” hcr about ti in. in height, are now to b-gluul 

°(i66\ at C h T b ° ard ' ° nC ° n CaCh Sideofthc commutator 
(i 06) at a distance of about IJ in. from it. To insure 

ngi ity and strength, these two blocks should be made 

longer than they arc intended to stand above thc level of 

the base board, a corresponding square hole being cut 

into the base board with a chisel. On gluing these 

blocks in their places, there will be no fear of there 

becoming detached. 

W hen quite dry, a small hole (a little less than thc 
tang of the binding screws which arc to be used) is 
n cd centrally and perpendicularly in these blocks. 

I«rt co PP cr str, *P or “brush " is now bent, so that when 
on its block it j**st touches the commutator ring; 

. ^ on higher block resting on thc commutator 
* while the one on the lower block can be just 

HIP®®® to touch thc commutator underneath J*h- 
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the uni direction current machine 

binding scrcxvs arc then inserted i n the hoi. ’. ** 

the brushes into those in the blocks and x) Ulrou 8 h 
down tightly, so as to hold the brushes firrl? ? Crcwcd 
place, pressing lightly against the commutator ak" 
below. These two binding screws, as shown J F **** 
serve as th o poles or terminals of the machine 'V*' 
these the'wires, etc., may be attached to lead the ^ t0 
where desired. c CUrren t 



$ 71. The only thing now needed is a bracket and 
hand-wheel, wherewith to drive the armature. The 
simplest, and at the same time the strongest mode of 
affixing these, is to have a A-shaped bracket cast in iron 
at the nearest foundry. This should b<? 9 in. in height. 

and should stride over the magnet, clearing it on e tc •» 

S,dc h Y about 1 in. Holes must be drilled in the feet to 
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jcrew it to the base board, and at the too a h «l 
put through it to take a bolt and nut a • m “ St ** 
either of iron or wood, and furnished with , m ' Whe ^ 
handle, is put on this bolt, and a back-nut serru ",° 0d ' n 
keep it against the bracket. A gut or leath^h** 0 
connects the hand-wheel to the pulley at the rea/of ? 
armature. The complete machine is shown at Fi* ’ 
With tliis machine a variety of instructive exoe • 
ments can bo performed. Small lamps can be Ht I'" 
arc light can be shown, coils worked, water decomposed 
etc. The direction of the current can be changed bv 
changing the direction of rotation ; and by sending the 
current from a battery into the armature the machine 

give's a proof of its reversibility by running as a 
motor. 


5 72. The Dynamo. —In another work* the author 
has gone pretty fully into the theory and practice of the 
construction of dynamos of the Siemens* type. It is 
proposed here to give a general outline of the mode of 
calculating the winding of dynamos of the ring anna- 
ture type, along with such instructions as will enable the 
amateur to decide upon the size of the armature and 
field magnets required to produce a given effect. 
Machines of the “ring” class may be conveniently 
constructed either of the A Gramme form, as shown in 
the annexed Fig. 43, or of the form Fig. 44, now generally 
known as the ** Manchester ” type, due to Mather, 
Hopkinson, and Platt. Wooden patterns should be 
wk of the fields, from which good malleable iron cast- 

Tb* Dynamo : How made and how u»cd. 
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the dyhamo. 

ings can be obtained from any r n „n,T ,0 > 

work. The castings must be soft ^ Icno " , s hi, 

—“ r "" f'Tr or "* •Sir*. £: 

The ring (which should be of th bc lost 
form shown at Fig. 44, may be a)so Paci„ wi 

in every respect if built up of lamina,!^ ^ bc 
of the same shape as shown and hcet ir °n 

pins running through every alternate ‘° ?ether by 

if screw-headed, serve to bolt the , ' Vhich Pm*. 

♦ -a—v „ ‘ h *- armatu ^ firmly to 



th h F '°- «• 

affixed 1 To^thTw’ “V spidcr '” b y means of which it i, 

ings ” can k , S ' aft ' As tbesc ■aminations or "punch- 
oftbe m 1 C ** rcac ^y made in many convenicni sizes 
of such is <Cf f S °i f^ cctnca ^ instruments the manufacture 
^3 to f n ° ^ VISC< ^ ^ :Crc » as a punching tool costs from 
for a fr \ *° ma ^ :c > whereas the punchings can be had 

The Shl ^ pcr E r0M * 

intend ^ rT,atcur » having decided on which patterns he 
0 Cfn pIoy for the fields, has next to consider the 





























purpose ,o which he intend, to put ' **** 

compicte. and the power he has •*. 

ll»c former of these data which will d !‘ U “ "»"y 

it «-*•«* it zt 

them, a, electricity. Theoretically , h ^ Upon 
to 746 watts. The watt k T „ \ P * ,s c ^ Ual 

.volt, so that we are at liberty to takeout wj- * 



Fio. 44. 

of our dynamos as wc please. Wc can have, for 
instance, a low tension machine of only 2 volts E.M.F., 
but giving a current of 373 amperes, or we may have 1 
small current, of 2 ampOrcs only, with an E.M.F. of t/j 
,n cither case 74^ waits would* b<: gene ifcJ by 
the dynamo, and rather more than I It p. needed for 
its evolution. 


he next question to be considered is, what number 1 f 
T? is the machine to give ? Having decided this point, 
length of the wire to be cm ployed is immediately found 
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The dynamo, 

n 4,1 

since large, well-constructed machines, eive on a 
, volt for each yard of copper coil in the " aVCragc 
Therefore, so many volts as are desired as the EMP^ 
the finished machine, so many yards of w* tl * F *°* 
armature. If the machine is a small one iJ^A ^ tlie 
greatly exceed 2 cwt in weight, it will be well 
more than a yard per volt, as small machines arc ,Jl 
'fficcnt as large ones In calculating the voltage the 
desued current must also be considered, and allowance 
made both for the internal and external resistances a! 
also for the amount of current required to keep UD ' the 
requisite intensity of the magnetic field. Remembering 
Ohm slaw that the current will be equal to the E M F 
in volts, divided by the R in ohms, we can easily (know- 
mg what resistance we are going to have in the outer 
circuit) calculate from a table of wire resistances, what 
^uge copper wire we may use on the armature, so that 
the length desired to produce the desired number ol 
vo ts shall not exceed in resistance the margin left from 
e outer circuit, to allow of the passage of the desired 
umber of amperes. In making this calculation, it must 
C borne In m,nd , that even in the best made 
currl y n ^ mos » ,fc ,s usual to allow 4 to 5 percent of the 
o c shunted off* through the field magnet coils. 

t*ncc ann f XCC * la ^^ e slzes » weights, lengths, and resis- 

cornrnc ° USUa ^ covcrc d copper wire found in 
th<* . ercc i will enable the amateur to calculate at once 

form u r * K au £ c and length of wire to be used to 
given E.M.F. and current:- 
Riblc showing relative resistances, weights 


_ 
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itj ELECTRICAL INSTRUMENT MAKING FOR AMATEURS. 

and length, of different gauges of covered coppei 



wire. 


n. w. c. 


Decimal 
of an 
inch. 


Equiva¬ 
lent in 
m, ra. 


3'404 

2770 

2 103 

1-651 

1245 

*8890 

•7112 

•5588 

•4571 

•3556 

•304S 

*2236 

•1778 

•13 

*IOl6 


Yards 10 the lb., 
approximate. 

Ohm* per Jb. 
approximate. 
Copper. 

Silk 

covered. 

Colton 

Covered. 

6 

6 

•OI058 

0 

9 

*02416 

15 

»5 

* 07 X 86 

25 

24 

•I9IO 

45 

41 

*5916 

64 

59 

2-273 

119 

109 

5‘548 

167 

156 

1456 

266 

244 

32*49 

414 

383 

88-77 

542 

500 

IO45 

870 

800 

52119 

1.170 

i,oSo 

I 42 T 98 

1.475 

1,360 

5473*332 

1,660 

1 . 53 ° 

13341.014 


In calculating from this table, it must be remembered 
that the resistance of any wire coiled on a Siemens x 
girder form of armature, is proportional to the length of 
wire used: but in the ring armature form where the 
winding is continuous, the resistance is only \ that of 
the entire length of wire employed. There is itill one 
consideration to be made in deciding upon the gauge of 
wire to be used in the armature, ami that is, that the cur¬ 
rent carried must in no case be so great as to faai the 
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7 HE DYNAMO. 


,, 3 

_. fre It Is usual to allow i square inch section for each 
- 000 amperes to be carried ; and this rule holds good 
in the smaller diameters. 

Based on these rules, the armature may be constructed 
fxs small will hold (he requisite amount of wire. The 
dynamo figured at 43 * capable of working up to 120 
c.p-, say six lamps of 50 ohm’s, cold resistance, requiring 
one ampere each = 6 amperes. The E.M.F. of this 
machine should be about 50 volts. In Fig. 44, owing to 
the fact that the armature is made deeper, as many as 
ten such lamps may be put on. In winding as a shunt 
machine, it will be well to put the following rules into 
practice. 1st. Let the resistance of the armature coils 
({ the entire length of wire) be A of the resistance of the 
outer circuit, including, lamps, leads, baths, accumulators, 
etc. 2nd. Let the resistance of the field magnet coils be 
20 times that of the outer circuit jrd. Let the diameter of 
the wire chosen to fulfil this latter condition be such, that 
the diameter of the wound field magnets does not exceed, 
nor fall greatly short of, twice the diameter of the bare 
iron cores. 

One example, worked out in full, is here given to 
show how these data are to be employed in practise. 
Let it be desired to construct a gramme dynamo to 
li^ht five twenty c.p. lamps of 50 ohms cold resistance, 
requiring about one ampdre to light it to the 
full. Supposing the resistance of the “leads ” (cables, 
connections etc.) to be one ohm. The highest resis- 
j*nce v/e shall have lo overcome in the outer circuit will 

*hcn only one lamp is used, and this will not exceed 


















"* ELEC1R,CAE lN STKOiir£/txM aking For 

50 ohms for the lamp, and one 0 h m r 

“ $l ohms. Jn this case one arm ' ° f tbe ka<l, 

reeded. When all the lamps are on ^ ° n,y wi " be 

Ihe resistance falls to * of 50 for the 

and one ohm for the leads = ,, oh " P r~ ‘° °K 

case, however, we shall need five amn' ^ ‘ h!s 

five lamps. Hence in the former case 7 the ** ‘ hc 
be wound so as to give S t volts, we shall arma ‘ Ur ' 

E = 5t v olts 

R ** SI ohms 1 am P ( 5 re; 

and m the latter, if the armature be wound to • 

55 volts, we shall have “ J to give 

E ~ 5 5 volts _ 

Hen,. , R = 1 « °hms ~ 5 am P^es. 

E-M.F.' Of ;5^0Us udn b UtCr | C ' rC i l£ is concerned ' an 

a trifle more ,1! / Z * mp e ' U * m bc wel1 to allow 

than this, because of the resistance nf the 

Aslhe cm/ > Z bC SUffid '"‘ •» «>* armature. 

dTamter “7 b eXCced fivc a ™P^. the 

this * r 7,° " CCd n0t CXCCed N °- gauge, as 
6 to 8 , 7 “ f 7 fivc of current. Hence 

well J r) ><irds ° r No ‘ 18 wirc wilJ suit our purpose very 
ab'-ut c ^ ™ easurcmcnt be found that a ring of 

resitta ,n * ,a ™ ctcr V/ 'U take this amount of wire, the 

an ohmW°M * ' Ch (i 0f J0 yards " >4 yards = o*J of 

cu)e r circuit^ e °? S f ,dcRlb! J f WithIn ,he l,m,t of A ot ,he 
*drr > ,fr • i rCS ' ,tar,ce# ^ r| arf nature of this sue will 

having core* presenting 12 inchcf 

"V* by 2 inches diameter, on which the magnetiling 




















THE dynamo. 
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Is m^y b® wound. Since the armature resistance is 
02$ of an ohm, we must put on a wire having 400 
time*this# or 400 X 25 = 100 ohms ; and yet shall not, 
Jhen wound on, greatly exceed the original <!ore diameter. 
I*t w i|| be found that 13 t- 14 lbs - of No. 24 gauge will 
fulfil the requirements. In the above example, the very 
best soft iron is supposed to be employed. Any devia¬ 
tion from this will entail the employment of more wire, 
both in the armature and in the field magnets. 

S 74 - As to the mechanical part of winding the cores 
and armature, the following points must be observed 
to obtain the best results. 1st. The cores of the F.M. 
must be carefully taped and varnished to insure insula¬ 
tion. 2nd. The armature must also be most carefully 
taped and varnished. No part of the iron, where the 
wire has to be wound, should be left uncovered. 3rd 
Having decided into how many sections the armature is 
going to be wound, the wire needed to go round one 
section must be measured off, and the whole series of 
sections cut o(T to the same length. 4th. The wire, both 
on the F.M’s. and on the armature, must be wound as 
tightly and smoothlyas is possible. 5th. After winding, 
the armature coils should be soaked in a thin shellac 
varnish (French polish does admirably), and then baked 
,n a s ^ 0,v °ven at a heat not exceeding 212°, until Lite 
is quite hard and dry. 

both the Gramme and the Mathcr-Hopklnson 
dynamo, the fielJ magnet bars must be wound 

to produce consecutive poles at the top, sod 
u tivc poles at the bottom of the machine. 
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u. ELECTEICAL JNSTEUME/fTMAKING FOR ALL A TE(/j* 

The commutator must have as j- . . * 

arc sections in the armature. ^ Visions as there 

The brushes should be self-rcgulatinir bv m 
spr.n S and swivel, for pressure ; and should be “"Af 
ol adjustment by means of a set screw for t f ap f b,e 
angle of commutation ’ le ^ cst 

In the shunt wound machine, the two ends of tk 
f.elJ magnet coils are each connected to one of th! 

rushes, and these latter again connected to the two 

Hiding screws, which form the terminals of the 
dynamex ne 

On no account should the armature be mounted on a 
wooden hub. . This was a favourite mode with the older 
makers, but it is to be condemned, in view of its 
mechanical inefficiency, and more so, because of the 
resistance it opposes to the escape of the heat generated 
by the Foucault’s currents. Brass or gun metal spiders 
only are admissible. Iron or any other magnetic metal 
must not be used, cither for the spiders or for the bearings 
of the shaft, as they short-circuit the magnetic field, to 
the great detriment of the inductive effect of the field 
magnets or the armature coils. The collector bars of 
the commutator should be as massive as possible, and 
separated from each other by air spaces, as in the 
Hochhausen form. 

S 75. AMMETERS.—These instruments arc intended 

• • 

to measure the amount of current in amperes passing 
through any given circuit. One ampere of cum . 
parsing through a solution of sulphate of coppc f . 15 

capable of depositing 18*35 grains of copper per h uUf * 
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Crc 


, c > «f 

t , ca M. c 

ths bc s| 

!s Of the 
10 °f the 
the two 

°f the 

I ted on a 
■be older 
r °f its 
: of the 
*n erated 

spiders 
c metal 
>carings 
held, to 
be field 
bars of 
!e, and 


in 


ihc 


tended 


per. * 

if#*' 


^ake such an instrument, suitable for the general 
oscs of the amateur, and capable of reading from 
fupto 5 or 6 amperes, the following mode of procedure 

ma y be adopted: 

J ;6, Procure a* square piece of deal 4 in. x 4 in. 
x j in.,smoothly planed up ; also a glass-capped circular 
cardboard box, 3 in. diameter by ii in. deep, inside 
measure. (Such boxes arc sold by mineralogists, etc., 
for preserving specimens.) Push the cardboard bottom 
out of the box. This bottom may be used as the 
"di?l" whereon to inscribe the degrees of current. 
Stain the wood black, or any desired colour, and varnish 
it Now* trim the edges of the bottom of-the box into 
an exact circle, capable of entering easily into the box 
from which it was removed. Describe n-ar its circum- 
fence three circles in ink, with a pair of compasses. 
Let these circles stand about * in. from one another. 

centreof th'* * T" C ‘' rde 3b ° Ut 3 * in - dia ™ter in the 

which must be^ ’'h ^ 3 eU ' de for a » central hole, 

h ch m„ s , be punched out w . th a } c . rcu|ar 

« 5 Incf g t e . a - Sma " g ' 3SS piV ° Us des ^ed at 

diameter at’ its base 'wt? “"I ”° t m ° re than * in 
and absence of fErf ^ made . »«» it for freedom 

fine n edle JT «* P°int of a 

* r “ ’P'- round’ If' ° f is stuck a bung. 

f°d; if not, make oth^ X W ' thout an y hitch . well and 

^-^ This i' rS Un ‘" y ° U ECt 
^ocure a st most csscntl * a l- 

4 lon e. and Hn°wide >PP p r 3bout A *"• ‘hick, 

W ' de - P “nch three i in. holes in it, 
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. ^vtremity, wherein to pass the binding, 
°ne at cac • ^ the ccntr e. Lay this strip on the 

screws, an ac ^ oss its centre, and screw it down 

little woo^ e q ^ eans of two sm all binding screws, 
to the sq • ther{ . is S p ace left for the cardboard 

v kin fo'stand between them without touching either. 

^ 0 X W stick a fine, bright, and sharp No. 8 needle, point 
Low Sl,c e of the square, just where you 

upwards, I ^ central hole in the copper slip. Care 
haV6 f P h U " ak e n that this be perfectly perpendicular, and 

^ the g Uss top of the capped box by about 4 in. 

when this latter is placed over it. 




Fio. 45. 

4 78. Witfi a pair of round-nosed pita* 
a short piece of No. .6 pianoforte wire ^ 

coil to fit tightly round the base of 6 q( 

having a straight 1 in. prolongation on eith ^ 
the central loop or coil, as shown at Fig. 45 . horsC . 

be thoroughly magnetised by rubbing wit' •' , 0 

shoe magnet, and then fastened with a ■ < °1‘‘ ^ n0 

the base of the pivot,extreme care being n0 t 

glue touches the rim of the pivot, othci v* i> ^ 
swing freely. The pivot must now be \ p'»< *i lC d 

needle in the centre of the square ; anu 
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jttiisrs** tt. and 

, a dia'. . or otrudcs 

. c le. which U the point of ^ ^ tnagne- 

,*»• 1 '1‘S- **» *“■ w g i»"s »r“ 

tised * fixe d dn this P° s and thcn gluing 

~Ztez* £Z ~'~ 

m «a „ to buck pep"- *“”■ ® ”r ,°» h te 

A. small ii to* l® n o* '. 

very hght rigid catena , p i vo t at right angles to 

lightly glued to *!.‘° P lass . ca pped box may now be 

the needle below. * to the square by run "' n | 

ssni -1 «■-■*- w~ *- *» 

ihe grading may ^ P roc ”i e , ,, I0 quart Daniell 

t » *? r** »"“>*'“JTb. tobly made up, 
cells will be needed. ,, 0 acitv A decomposi- 

and filled to about half their capa V- wi il ^do) 

tion cell (a stoneware basin or foot-ba ). 

capable of containing two squares of copper she 
facing one another, at least 6 in. X 6 in., n 
next be provided, and filled with a strong solution of 
copper sulphate slightly acidulated with sulphuric 

acid. 

The copper plate which it is proposed to attach to 
the negative pole of the battery (the zinc end), having 
Leen carefilly weighed in a balance capable of turning 
t& the iio of a grain, and its exact weight noted, a 
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„o ElECTR/CAl INSTRUMENT MAKING FOR AMATEURS. 

Danicll cell, the ammeter, and the decomposition cell 
arc arranged in series, as shown at B, and allowed to 
W ork for one hour exactly. At the end of that time 
the copper plate is withdrawn; washed (not rubbedj, and 
dried. When dry, it is weighed, and the increase noted. 

If exactly 18*35 grains, well and good ; if not, the 
following alterations must be made until the deposit 
reaches exactly this amount. 

Should the> deposit be less, approach the plates 
in the decomposition cells, and add more fluid to the 
battery cell, until the deposit reaches exactly the 
18*35 grains per hour. If the batteries arc less than 
quart cells, two, coupled for quantity, may be needed 
to produce the desired result. Should the deposit 
be greater , remove the plates in the decomposition 
cell farther apart, in cither ease carefully noting 
the distance. Once the desired result attained, the 
greatest care must be taken to maintain all in statu 
quo , and the exact position of the two copper plates in 
the decomposition cell being marked, the temperature of 
room taken, the height of the fluids in the ba..er} cell, 
or c- 11 s noted, etc. One pole of battery is now detached 
from the ammeter, and this latter moved round until the 
magnetic needle lies quite parallel with the copper strip, 
hence the pointer exactly at right angles to it. 1 ‘ 1C 
spot at which the pointer stands is marked with 0. 
battery is again attached to the ammeter, and the 
deflection, when the needle comes to rest, noted, 
deflection corresponds to one ampere of current, *»>’ 
should be marked as such on the dial, lo get tho 


c 

t 
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corresponding deflection on the other side,- the poles of 

the battery must be ^erse • precisely similar 

All the oth« degrees max be 6 ^^ considc , ed 

manner, multip es o amperes, more cells being 

;irX“ is: :u *.—— 

its name implies, to mcasu Perhaps there 

motive force, of any J studen t as the 

is n o subject so puzz mg to ^eleetr^ ^ ^ ^ - t „ 

difference between elec Ir ^ As it is essential 

generally abbreviated) an or der to grasp the 

to have clear voltmeter is 

principles on which the co hitherto 

based. 1 shall deviate somewhat from ^ 3 ^ ^ 

followed in these pages, and devote _a 

consideration of what E.h • • f know- 

» 8.. According to the’ P^i^^er under 
ledge, the phenomena «„> ^ mani festations ol 

the name of “ electricity ultimate particles ol 

a peculiar mode of motion 1 nature of t his motion 
bodies, called atoms. a vibratory, etc., we 

may be, whether rota0 ,’ “ °Ve have, however, 
are as yet utterly unable to say ^ motioni 

at out disposal, many mea many ether mcchani 

such as. for instance, fn ( ^ app i ica tion or ab- 

cal movements), chemica . j , ^ 0 f light 

straction of h*at (itself a mo c leave out 

(another form of motion), etc. I purp 





J „ electrical instrument making for amateurs. 

Magnetism as a source of electricity, since magnetism i 3 
itself but a manifestation of electricity. 

Whichever of these means be employed as sources of 
electricity, we find (other things remaining the same) 
thar an increase in the means employed is followed by 
an increase in effect. Now the means employed, whether 
they be friction, motion in the field of a magnet, chemi¬ 
cal action, or heat, arc called, when viewed under this 
aspect, 41 electro-motive force/* or that which sets up an 
electrical condition. In the same way as we can onl'y 
measure the power of a man* or of a. steam-engine, by 
the work performed by them when they exert their 
force, so we can only measure the E..M.K. of any given 
battery, dynamo, frictional or induction machine by the 
electrical work it can perform. It is optional whether 
we use as measures the chemical, the magnetic, or even 
the mechanical work which the electricity set up by the 
given mearis can perform. As a matter of convenience, 
the magnetic work performed is generally preferred as 
means of measurement. 

$ 62 . From a study of Ohm's law, we learn that the 
amount of current set up in any given ciicui. is equa 
tu the " electro-motive force divided by the resistance 
that circuit." This simply means that, with any g ,vcl> 
force setting up electricity, the current will be grtr.ur 
as the resistance is Uss. This is usually oxp 

| = C. From this it is equally evident that if we * inoW 

the value of R (the resistance), and of C (the 
«e can always calculate the value of t. by i 
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R by C. Moreover, it will be equally evident that, if 
R be constant, E will always be directly proportional 
to C. To prove this, let us give an actual value in 
figures to the E.M.F., the R and the C. Let us sup¬ 
pose, for example, that we are working with a battery 
having a known E.M.F. of two volts, and we get a cur¬ 
rent of one ampere when working through a total resis¬ 
tance of 2 ohms. This would actually be the case, 

since = (C = I.). Now, let us imagine that 

(R 2) v 

using another source of electricity, pitted against a pre¬ 
cisely similar total resistance, we found we obtained a 
current of 10 amperes. What would E.M.F. be ? 

Simply— (C -= io) x (R = 2) = (E.M.F. - 20). 
Here we see that as the current is ten times as large as 
in the first instance, so also is the electro-motive force. 
But it will be perfectly evident, that as the current would 
be altered in amount by any alteration in the res,stance 
it is essential that any resistance in c.rcu.t should be 
Vept as nearly as possible invariable. ,f wedesue 
results that are even approx, matcly correct. 

» S3 . Unfortunately no two batted « »° 

electricity have 

if they had at one instant, th interna i resisunce 

during work. On the ot " be(ow o0O i <5 of an 

of roost batteries does no It follows from 

sc ” tret-jess 
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desired limits. In practice, it is usual to allow a r^i*. 
tance of 50 ohms for every volt to be measured. Th^ 
givc3 sufficient accuracy for most purposes, as the error 
is then within 3 per cent, of the total readings. 

§ 84. From the above, it follows that a galvanometer 
having a resistance large in proportion to the current 
to be measured, if graded to indicate the current deflec¬ 
tion which corresponds to a given voltage, can be used 
as a voltmeter. Certain precautions are necessary in 
order to obtain deflections at all parts of the scale, suffi¬ 
ciently distant from one another to be easily read. The 
following instructions will enable the amateur to con¬ 
struct an instrument, which, if used intelligently, and 
far from masses of iron or other magnetic bodies, will 
give results which for the measurement of low E.M.F., 
say from I to 5 volts, far exceed in accuracy those given 
by more pretentious apparatus. As there are several 
points of resemblance between the ammeter and the 
voltmeter, the student will do well to refer to §75* pre¬ 
vious to making the voltmeter. 

$ 85. The first thing needed is a light cardboard 01 
chip box, 2 \ in. long, by in. wide, and \ in. in 
height. There must be no ends to this, which exactly 
resembles in size and shape the sliding cover of a 
Swedish “Tandstick” box. Indeed, such a cover may 
be used for the purpose with good results, 
amateur desires to make this himself he need on y 1 •* !s ' 
a arip of stoutish millboard, 4| in long, by aj m. w,t * c * 
fold it three times on itself, and glue the f "P 
s»de urifB a* shown in figure 46. A circular ce 
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-, « sugnuy moistened with thin 

glue, and then quickly, but carefully, wound with about 


j oz. of No. 40 silk-covered German silver wire This 
Should be about *0058 of an inch in diameter, and have 



Fia. 46. 


a resistance of not less than 2570 ohms to the ounce. 
Care should be taken to wind this wire evenly, closely, 
and without kinks, leaving about 3 in. wire free at each 
end. Having started winding at one end, the operator 
proceeds to wind continuously across the box, coil after 
coil, till be reaches the central hole and slit ; these he 
leaves open, crossing over to the other half by letting the 
wire pass diagonally across one side. He continues the 
wioding cm to the other side, in the same direction, till 
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he reaches the end of the box. If the glue gets dry 
during the winding he may apply a little more fresh glue 
as he nears the end, so as to ensure that the wire should 
not uncoil when released. When the box has been 
wound from end to end, as shown £t Fig. 47, it must be 
allowed to dry thoroughly in a warm dry place, and 
when quite dry soaked for a few minutes in hot melted 
paraffin, until permeated with it, and then hung up to 





Fio. 47,. 

drain and set While this is tak'ng place, a small base 
board of i in. deal or mahogany is planed up and stained 
or polished as desired. This piece should !■- 4 ir ‘- 
square. The exact centre of this having bi-*cn found, 
needle ly in. in length is forced head downward- 
board at this spot so that the pointed end 
perpendicularly upwards at a height of it iri 
»urfaec*cf the base board. A small 1 - 1 1 , vltC 

* needle is now made out of a shori length of pi* 
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thr VOLTMETER. 

and fastened to a glass pivot precisely as directed In a 
case of the ammeter (see 5 77 and 78I T l,- d 
tried for freedom of motion enualitv kf "?***>'■ 
The box. coiled with wire, i's now 
needles on the board (this latter k • ^ 

,. , ‘ blunt or grease the needle point which 

won d be fatal to free movement), and while inh t 

position, the p.voted magnetised needle placed on the 
point, so as to see whether the magnet swings freely 
without touching any part of the inside of the box, o^ 
which, in fact, ,t ought to stand in the centre. It may 
require raising a trifle, which may be done by means of 
thin slices of cork. When this has been duly adjusted, 
the cork slices (if any) and the box are fastened down to 
the base board with a little good, hot glue. Care must 
be taken that the coiled box stands squarely on the 
base, with its longest edge parallel with one side of 
the base board, and with the poising needle passing up 
the middle of the central circular hole. When this has 
been arranged, the glue is allowed to set firmly. The 
next operation is to bore two small holes right through 
the base board—one at each extremity of the coiled 
box—to allow the projecting ends of wire to pass through. 
These holes, as well as one at each of two comers of tho 
base board in which are to be inserted the terminal 
binding screws, arc best made with a small Archimedean 
drill. With a sharp penknife, two little channels are cut 
in the under surface of the base board leading from the 
first two holes to the latter two. The ends of the wire 
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on the coiled box arc then passed through the 
Central hole, and the extremities, having been stri™^!! 
onXhcir silken covering, pushed through the corner hoi 
so as to return to the upper surface of the board Th * 
arc held in this position while a binding screw is screwed 
in each of the two corner holes. This having been 
efleeted, any excess of wire above is cut off, and the 
portion below caused to make perfect contact' with the 
tang of the binding screw by a touch with a drop of- 
solder on a hot iron. The channel in which the wire 
ends lie, under the base board, should .now be filled in 
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with a little hot guttapercha, or Prout’s glue (see Fig. 48), 
I he pivoted needle may now be definitely placed on the 
Point A circle of about 3 in. in diameter is now cut 
* 0 a clean stout white card, and two inner circles 
escribed with the compasses and good black ink, 
within. One should be » in. less all round than the 
1 and the other | in. all round less than the 
For convenience of grading, a central line 
drawn across the card, so as to divide it into 

two eejual semicircles. One end of this line should be 

marked o. 
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■ u P ? J r r ° Und CCntral * in - hole should now b- 
punohed in this card, which must then be glued on to 

the coded box, great care being taken to have the centm“ 

Obn tparalUl m,h ihtwir. coiled round the box, and 

therefore parallel with the centre slit Care also must 

be taken that no glue, etc., be allowed to touch the glass 

pivot, the apex of which must protrude centrally through 

the hole in the card, and stand above about 1 in. To 
insure the card drying flat, it is well to place two or 
three half bullets, or similar weights, on it until dry. 

A small pointer, made either of stout glazed black 
paper or of blackened straw, about i* in. in length, is 
now glued to the top of the pivot, care being taken that 
it is exactly parallel with the magnetised needle below. 
It is not difficult to secure this parallelism if the 
magnetised needle be held perfectly at right angles with 
tKe zero line by means of a bar magnet inserted inside 
the coiled box, while the pointer is being glued on 
outside, also at right angles to this zero line. 

The pointer must be allowed to dry thoroughly before 
any attempt at grading, etc., be made. When quite 
firm in its position, a 3 in. glass-capped box ($ 76) 
about li in. deep, must be selected, and glued on to 
the base board, the bottom of the box having previously 
been removed, as described in the case of the ammeter. 
This box, with its movable glass-capped lid, sen. . . ’• > 
keep the instrument free from dust, and unaffected l>y 
currents of air. 

To grade this instrument, it is necessary to have access 
to five freshly-charged clean Danicll cells. (See i 















i jo ELECTRICAL INSTRUMENT MAKING FOR AMA TEUlts 

These give a current of about 1079 volt per cell, and 
before using them definitely they should be separately 
coupled up to the voltmeter, to see if the deflection 
given by each cell is sensibly the same. Supposing 
this to be the case, the voltmeter is allowed to come 
to rest, turning the instrument until the pointer stands 
exactly at zero. (The instrument should be held firmly 
in this position during the following trials.) When this 
takes place one cell of the Daniclls is to be coupled 
up to the terminals of the voltmeter, and the deflection 
noted. With a sharp pointed HB penciL (the glass 
cover having been previously removed), a dot is made 
on the end at the spot where the pointer indicates. 
This is one volt, and very nearly i-i2th over; more 
exactly, Ijflfo, if the battery be in perfect condition; 
but it may fall as low as l r 3|fo when the copper solution 
works through the porous cell. Having made this mark, 
t e battery is uncoupled from the terminals, and the 
connections reversed, so as to get a deflection in the 
opposite direction. When the needle has come to rest 
(with the glass cover over), the deflection is noted as 
efore, and, as before, a dot made on the card where 
the. pointer stands. Two cells are now coupled in 
scries, and the same operations gone through to get 
a second set of dots, which stand for 2 volts and, say b 
In like manner, one after the other, the whole 5 cclia 
are coupled in series, and connected to the voltmeter 
and the relative deflections noted Lines can then be 
ruled from the circumference towards the centre of the 
card, in Ink, allowing for the one- twelfth excess on each 
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dot, and these lines may be numbered , , . . . . 

they will indicate, with very fair accuracy! the dtflLba 
g.vcn by a corresponding number of volts. At Fig 1 £ 
shown the mode in which the card dial is d ; v 'd t d 
centred, and finally graded. Each instrument will 
a little in its degrees owing to the different resisted 
of the wires, their distance from the magnetic needle, etc ; 
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but once graded, they will be found to remain very 
fairly constant in their indications as long as the pivot 

remains uninjured* 

§ 86. GALVANOMETERS.—Besides the ammeter and 
voltmeter described in our last sections, there ore two 
other forms of galvanometer which, although giving no 
absolute measure in current or voltage (unless calibrated) 
arc extremely useful ior the purposes of detecting 
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weak currents, or comparing their forces. The- 
the ordinary single and double needle ealira^* *'* 
(also called multiplier and galvanoscope) and™'.!* 
tangent galvanometer. ’ *“* 

S 87. A very convenient form of single needle 
vanomctcr may be constructed on precisely the same 
lines as given at * 85 for the voltmeter; the only 
difference being, that silk covered copper wire should 
be substituted for the German silver wire, therein 
suggested. 1 he diameter of the wire, and the quantity 
to be employed; will depend entirely on the use to 

* h n ,Ch . I *' 3 ;" tendcd t0 P u * the galvanometer when 
C it is to be used for large currents of 

very ow tension (such as thermo currents, etc), it will 
be better to use a few turns of No. 16 wire. If on the 
contrary small currents of higher tension are to be 

C eC , e ^ wirc as ^ ne as No. 40, may be coiled 
nd the frame or box. A very useful all round 
ns rument may be constructed, by winding about 200 
urns o No. 36 silk covered copper wire round the 
rame, or box. This will produce a galvanometer that 
wi gi\e a deflection of about 20°, with the current set 
U P y eating the junction of a 6" length of copper 
^ire, twisted to a similar piece of iron wire. Of course 
instea of using a card dial as shown at $ 85, graded 
vo ts, the divisions of the circle should be in 360*. 

num red from o # to 90 0 on either side of the sero 

line. 

* n8tead P°l*fng the needle on a point and 
Pivot, it be suspended by a single fibre of silk, depend 


(C) Jeff Behary 2019 







CAL VANOMETERS. 

me from a brass rod, bent at right angles like an T the 
short arm standing about 6 in. above the centre of the 
coiled box, a very much more sensitive instrument is the 
result. In this case the magnetised needle had better 
be a well magnetised sewing-needle, broken off at its 
point to the length required. This should be thrust 
half through a fine straw, about i in. long, at right 
angles to the length of the straw, and nearly at one 
extremity of it, similar to a ±. The silken fibre can be 
attached to the opposite end of the straw by means of a 
drop of sealing-wax. A similar needle (not magnetised) 
is now thrust through the opposite end of the straw, 
perfectly in the same plane, and parallel to the lower 
needle, so that the combination presents the appearance 
of a letter I. This arrangement, hanging from the bent 
brass rod over the central slot in the coiled box, must be 
fixed to the brass rod by the silken fibre, at such a height 
that the magnetised needle enters the slot, and hangs 
equi-distant from the top and bottom of the box. The 
upper needle, or “ pointer,” should clear the upper sur¬ 
face of the coiled box by nearly a half inch. Since it 
would be impossible to fasten the.graded circle on the 
box when the needles are in position if the circle is 
entire, we must cut the circle into two halves down the 
zero line, and glue the two halves together again on thr 
box by the under side. A glass shade placed over t :ic 
whole will protect the needles from air current*. 

i 89. If in either of the two last-described instruments 
the " pointer M be replaced by a carefully magnetised 
needle, of the same siao and "moment ” « the under 
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one, placed with its north foie over the south Me of «. 
lower needle, and vise versd, we have thV “asta.7 
galvanometer” Owing to the (almost) complete nenhf 

! Satlon °f tbe ear ^’s pull on the magnets, and to the' 
increased effect of both upper and under surface of coiled 
x on the two magnets, the sensitiveness of this j n . 
strument is much greater than that of any of the" 

§9°. T he tangent galvanometer presents no difficulty 
construction. A small lozenge-shaped “needle”is 

Tnd ! in° m V““l£“ 0fwatch sprin »- about 1 in - long 

bttf'u Ti " S “ let down *’’ or ***** b ; 

ng held over the flame of a spirit lamp until ofa dull 

a1maU ho °^ - t0 - C001 graduail * When quite cold 
centre ti? u “* diameter >‘ a drilled through the 
te- t —i'f e ? :Cd!e ” * 3 tben straightened out, and 
hole CO centraI 'ty; and, if defective, filed until the 

ltC r h P0 K W ' th the Centre of *»vay. ^ is then 
of a sni '<■ 7 Clng ma d® neaily red hot over the flame 

must then I™* 1 ’ an<i!x ' ln f? dropped into cold water. It 
must then be carefully magnetised by being rubbed at 

£ “£?*** the 0 PP«»it® Poles ofa good horse- 
with a small 1 ’ l Wh *" fUlly ma K n ®tised it must be lilted 

i in. in length. r TC J^ tHe nccdIe ' and ab ° Ut 
choice of a pivot wV i. care must be exercised in the 
80 as to allow great *7 ve ^ perfectly shaped, 

needle. This point h • om of motion in the poised 

to the needle by mean^f*** ***’ th ° p,vot is attachcd 

°f a mere trace of good glue, 
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applied to the hole in the needle only Th<* „ ^ 
must now be poised by its pivot on a line sv!f ' 
needle (No. ,o will do), and any want of perlTwf 

Whe?L mU b b ° - CmCdied Wh ' le the g,Ue “ “ill .o ' 
When the above .3 quite dry, a very fine straw, about' 

" J ln - lon & I>“ a small hole made in its centre fhal 
way between .ts two extremities) with a rather coarse 

' . thcn the hcad of ,he P iv « is pushed through this 
hole ,n the straw, so as to cause the straw to lie exactly 

a ngh angles over the needle. The merest trace ol 
glue will now cause the straw to adhere to and retain its 
posit,on on the glass pivot This can now be set aside 
o dry While this is drying the base board and 

. ca » b f fitted “P- A piece of good dry 
vood, either deal or mahogany, is planed up and cut 

into a slab <5 in. x 6 in. x J in. .In the centre of this 
is inserted a circular wooden rod, i in. in diameter, and 
6 in. in length. To the top of this rod is glued one oi 
the glass-capped boxes mentioned at 176; which in 
this case should be at least 3 in. in diameter, but need 
not exceed J in. in depth. This should stand squarely 
and centrally on the top of the rod. like the cap ol a 
rr; u shroom on its stalk. When the glue has dried, and 
ihc box IS firm in its place, the exact centre of the 
bottom of the box is found by a pair of compasses, a 
small hole being made with a sharp needle lo mark the 
spot. A No. 10 needle is then driven (head down¬ 
wards) through the centre of the bottom of the box into 
the wooden rod below, until the point of the needle is 
out | in. below the glass of the cover when the caver 
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is put on ; more exactly, the point of the needle must 
stand at such a height that when the pivoted magnetic 
needle and straw pointer is placed on it the whole 
system shall ride clear of the glass cover when this i s 
placed on the box. Before placing the magnetised needle 
permanently in position, a white paper circle of the 
same diameter as the interior of the box, and graded 
from o° to 900 on either side of the zero line, should be 
pushed over the needle point and glued to the bottom 
of the box. (The greatest care must be taken that no 
glue gets on the needle or pivot, as all freedom of 
motion would thereby be destroyed.) 

§ 91. A band or strip of copper, about I. in. wide by 
* in. thick, and 3 ft 4 in. Jong, is bent so as to form a 
circle, 1 ft. in diameter, with side extensions, like the 
Greek letter q. Two holes must be put through the 
extended extremities, to allow of two binding screws 
being inserted, which binding screws serve at one and 
the same time to make contact with the copper ring, and 
to hold this latter to its place on the base board. The 
position of the ring, with regard to the graded dial at 
its centre, should be such that the 90° line lies parallel 
to the plane of the ring; so that, in fact, when the 
magnetised needle is parallel with the ring, the straw 
pointer stands at zero. This constitutes all that is 
Htustary to the efficient action of the tangent galvano¬ 
meter. Of course, the stand may be polished, or stained 
and varnished ; If required more sensitive, a few turns of 
No. 16 copper wire (single silk covered), maybe substi¬ 
tuted for the copper ring. If currents of high tension 
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are to be measured, the copper band must be replaced 
by a light wooden frame (like a tambourine frame), on 
which must be wound several hundred coils of fine 
insulated copper, or even German silver wire. When 
well made, the tangent galvanometer indicates the force 
of the current, as the “ tangent of the angles of deflec¬ 
tion." As this may not be quite clear to the non- 
mathematical amateur, I append a table, in which the 
relative values of the angular deflections are approxi- 



Amount of Deflection Io decree * 
of Arc. 

Relative force* of Currcaia producing 
deflection*. 

i 

1000 

5 

5 Oi2 

10 

10118 

15 

*5*347 

20 

20847 

2 5 

26814 

30 

33076 

35 

40114 

40 

48-066 

45 

57*290 

50 

68-275 

55 

81818 

60 

99220 

65 

122 857 

70 

157-398 

75 

213-836 

80 

324867 

•S 

654-824 

89 

3281871 

l 90 

Infinite. 


one semi-diameter of the graded circle be divided 
degrees of arc from o* to 90° on either side of the 
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icro line, and the other semi-diameter divided I 

same manner, but numbered with the integers sho • 
the corresponding amounts of force, the reading mT'c? 
taken from this latter scale, without appreciable er * 
and without necessitating a fresh calculation for earh 
experiment. When absolute accuracy is required 
reference must be made to a table of “Natural 
Tangents." A glass shade to cover the whole is essen- 
tial, if the glass capped box be not used. 

5 92. The previously described galvanometers are 
frequently required in testing the resistances of different 



lengths of line, or of different samples of win, lamps, 
etc, in which case some means by which these unknown 
resistances may be compared to a known one must be 
adopted. The instrument usually employed for this 
purpose is the M Wheatstone Bridge ” or balance. 

The Wheatstone Bridge consists in a dry seasoned 
piece of wood, nicely planed, stained, and varnished, 2 ft. 
long* 4 in* wide, by j in. thick, as shown at Fig. 50. 'I w0 
strips of thin copper, B B, of shape of the letter 1. a** 
fastened, one at each end of the base board. These 
strips are cut 4 in. wide, and arc 3! in. bng in their 
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longest arm, and 2 in in t. 

straight strip, of the same width £"£*: 

irszs siSTr ^ 

pUccs b yn; tcl hone 

* ** 1 G G * and H A * l ! 1 

m A ' 1 M A tf »in German silver wirr* 

(No. 30) connects the binder c tn r’ j rc 

7 —, -** * Si 

along he wire. A tenth binding screw, D, serves to 
connect this to one pole of the batter;. E Wng 
connected to the other. The galvanometer is con! 
nccted to F and t, while the known and unknown 
resistances are placed between G g' and H h\ Just 
below the wire which is stretched between the two 
in ing screws is gummed a piece of white paper about 

’ ,n ' or J Wlde - In ‘be exact centre is marked the 
zero line, and the portions to the right and left of this 

are divided into to. 20, loo, or 500 divisions, according 


93. the THERMOM^^his instrument depends 
in its action on the fact that when the point of junction 
between two pieces of metal is heated, or cooled, a 
current of electricity is set up. It is not necessary’to 
this effect that the metals should be of different nature; 
but they must be in different molecular states, so that 
they oppose different resistance to the passage of heat 
and electricity. As, however, the greater the difference 
in these respects the greater the force called into play, 
it is usual to employ dissimilar metals, or metallic alloys 
etc,, In which these differences arc highly accentuated. 
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S 94- A very convenient form of thermopile f 0r t K 
amateur, and one which, with a little care in the man * 
ment of the heat, gives a very constant current, adapted^* 
delicate and long-continued experiments, such as grad in° 
delicate galvanometers, etc., may be constructed * 
follows: Cut 25 or 30 pieces of No. 16 German silver 
wire into 6 in. lengths; do likewise with a similar 
number of pieces of No. 16 copper wire. With a pair 
of pliers twist tightly about I in. of the extremity of one 
copper wire to the extremity of one German silver wire, 



Fio. 51 . 

so as to join them firmly together, as shown at Fig. 51 A 
In a similar manner join the remaining pairs of copper 
and German silver wires ; clean the junctions with a bit 
of sandpaper, and solder the junctions with as little hard 
solder as you possibly can. Now twist and solder the 
opposite extremitiesofthejoined wires,each German silver 
0 the copper of the next pair (not its own), leaving the 
rst copper and last German silver as terminals (** c 
/ig. 51 B). Now procure two wooden cornice-pole rings, 
about 3$ in. in diameter (such as are used to suspend 
curtains from the pole), and with a coarse rasp, file op® 
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* 4 * 


surface °f each ringer.,o that iflaid upon oneanothcr 
after filing down, they form one thick ring, m shown at 
F, *\**; To the lower ring, at equi-distant pointj 
should be affixed three wooden rods, about 6 in Ion*’ 
spreading out somewhat, so as to admit of the insertion 
of a spirit lamp between them. For the sake of stability 
these rods, which form the feet on which the thermopile 
rests, may be inserted into a heavy wooden or leaden 
base as shown at D in Fig. 53. The next step is to 
place the joined wires in a radiating fashion on the ring. 



Fid. 5a. 

and clamp them in their place by coveripg them with 
the upper ring, which must be screwed tightly down to 
the lower one, care being taken that the screws do not 
touch the wires, and also that the wires do not touch 
each other, except at the soldered junction. The inner 
circle of junctions must not touch, but must stand at 
equal distances all round the centre of the circle described 
oy the ring, leaving a space of about | in., in which the 
flame of the spirit lamp can burn and heat these 
junctions simultaneously. The two unsoldered ends (of 
copper and German, silver wires) are then to be attached. 
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to binding screws, which serve as the poles or terminal 
of the thermopile. Fig. 54 illustrates the appearance | 
the finished instrument On placing a lighted s P i r ° 
lamp on the base, so that the flame plays against tfc 
junctions pointing to the centre, a current will be found 
to flow from the two terminals. The electro-motive force 
of these little instruments is about one-twelfth of a volt 




Fio. S3, 

for each pair of wires, so that a dozen pairs of wires 
give very nearly one volt. On the short circuit r ' * 
pair is capable of giving about one-third of an ampore. 

oupled up in scries (as shown), this remains, of course, 
the same. To increase the current, the elements must. 

made larger, or, what amounts to the same thing, 
coupled up in parallel instead of in scries. For 
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THE THERMOPILE. 

benefit of those amateurs who may be de • ‘ ^ 

attempting something on a larger sal,,, “' r0US of 
account of a thermopile which was made ‘ C , foIlowi "g 
Clamond's pile, with some slight modtal^ f * 
joined 2 SS strips of tinned iron, , in. wide by j’im Ion 
were cut out. A mould ofplaster-of-Paris wasp’ep^ 

iML- 

mr* 


I 


• « Fic ‘ S4 ‘ 

in vvhich could be cast oblong squares, 2.1 in long by 1 in. 
in square section. At end of the two extrerr,of th : 
mould were placed, standing upright, a tinned iron strip. 
The mould was then filled with a molten alloy, con ,isting 
of two parts of antimony, melted with one part of zinc 
(as this alloy expands considerably on cooling it must 
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lug ai v..«, iikc a letter E.with 

out the central stroke. An iron ring, about i in'w'd 
| in. thick, and I ft in internal diameter, was supported on 



four stout iron rods, screwed to it, at a distance of about 
10 ins. from the ground. On this ring was placed a 
coating of good Portland cement, about t in. thick. The 
castings, with their lugs previously bent, as shown at 



Fio. 55. 


Fig. S 5 . and having a thin piece ol mica (talc) inserted 
between the inner strips and the alloy, to prevent 


contact, were then arranged in a circle on the iron ring, 
each one being separated from its neighbour by a thin 
ptece of mica, and the whole held together by means of 
a little Portland cement put in between as each casting 
was placed in position. Several such layers of circles of 
castings were thus arranged, care being taken that the 
faces of the castings projected about * in. inward beyond 
ir on ring. When the entire series of castings hid 
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THE THERMOPILE. 

been thus arranged in circles, and set in cement. I Sn!l 
layer of cement, about \ in. thick, was spread over li e 
upper layer, care being taken in each layer to uZ 
quite I in. of the castings projecting outwardly free 
from cement. A second iron ring, precisely similar to 
the first was now laid over the top. and when the 
cement had set, clamped to the lower one by means of 



three longscrcw clamps. The iron strip attached to the 
inner end of one casting was then soldered to the ir- n 
strip attached to the outer end of its neighbour (previously 
cut to the required length), and soon all round each 
circle, except at one point of each circle only, v>hcre f cl 
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course, the projecting strips were left free t Q K . 

attached to binding screws as terminals’ Each* • ,rd| 
its own pair of terminals, and these could be 1C ‘ tcIeh ad 
to the neighbouring circles either in parallel\ C ° Upl<:d “P 
as the case might demand. This pile was u JT 
large paraffin burner having an iron chimnev " “ h 1 
touching the interior ends of elements. It' l 
also tried with a charcoal brazier (with a simifart" 
chimney), with gas, and with a small coke stove F 
steady currents of low E.M.F., but considerable quantity 
the o in. paraffin burner answered admirably 
The following table will give a fair idea of‘the force 
developed with the said paraffin burner, the elements 

being in all these cases coupled up for tension —le in 
series 

No. of Ampere* on a 

Elements* E.M.F. short einuit. 

36 ••••••* 2 .. o*6 

7 2 . 4 . 06 

to8 •••»•• 6 .**.•• 0*6 

J 44 . 8 ...... 06 

Fig. 5 6 is reproduced from a photograph of the 
Identical thermopile (of four circles of 36 elements) 
with which the above trials were made. By using 
more powerful sources of heat (up to a certain point) 
correspondingly more powerful effects were obtained. 

5 95* Batteries.—F or the convenience of classifica¬ 
tion, batteries may be divided into two great families— 
viz., singU fluid and double fluids To the former class 
belong ail such as do not require a partition of any kind 
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(whether porous cell, septa, sawdust, sand, difference of 
specific gravity, etc.) between the fluid surrounding the 
negative and the positive plate or element 

To the latter class belong all those, in which, cither 
for the sake of obtaining constancy of effect, overcoming 
polarisation, etc., the fluid or fluids surrounding the 
negative and positive elements respectively, are kept 
from mixing, by any of the means just mentioned. 

Few amateurs would caro to manufacture their own 
Jara, or porous cells, so no attempt will be made here to 
describe the construction of such, except to point out 
that where great lightness and strength is required, as 
in the case of small batteries to drive model yacht motor, 
or pocket coils, very efficient and perfectly acid proof 
cells, of any shape, may be constructed by gluing to¬ 
gether with good tape, stout browr. pasteboard, of the 
size^and form required. The cells thus formed, after 
being allowed to dry thoroughly, must be immersed foi 
a few minutes in hot melted paraffin wax until thoroughly 
permeated, and then allowed to dry and set. Cells of 
this kind will stand any acid, and even a solution of sul¬ 
phate of copper. 

Small porous cells may be made out of bowls of to¬ 
bacco pipes, the small hole being stopped with Prout’s 
elastic glue. Larger ones for any experimental purposes, 
had much better be bought, but can be made by the 
amateur from any good clean yellow clay kneaded so as 
to free It from stones, etc. Thb may be moui led of the 
desired shape, allowed to Ary perfectly and then graJunUp 
heated to redness in any ordinary fire. Greater poros.ty 
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may be imparted to the clay by the arU;.- * 4i * 0 ** 

graphite or even charcoal. 1 10n P°wdc r ^ 

Zincs may be cut to any shape bv m *v 
deep line with a file at the spot wherT'" 2 * 
divide, and then running a little quicksilver J“ ir ' d to 
us produced. In a few seconds this perme T' furro,r 
the zinc at this place, rendering it brittle » n T thr ° Ugl1 

that the least pressure suffices to cause the • rOtten,S0 

at the line. 6 the zwc to break 

Amalgamation is best effected by making „„ 

h.s in a large flat shallow dish, in which a little m 2 

greasy rag to p^n,The "*«*« 

tine plates or rodTare one b '?*** the 
and quicklv r.,h»wi one b Y °ne immersed in the acid 

^L°:« " ■; ,o “ h b '- b »- 

of mercury should K n ° VCr t ^ le sur ^ ace ‘ The excess 

plates on end in a plateT ‘“T® off b y redrin e the 

In separating the positive l carthemvare vcsseI - 

«ch other, ebonite will be f "' gat,ve . elemcnts lrom 
email batteries In l °und of the highest value for 

wood strips, previously Tied"' T* n ’ ahogany ’ or box ’ 
give excellent results an I - d " h °‘ me,tcd para/finwax, 
used. ' ar c impermeable to the add 

Binding screws thoi.r,k 

absolute necessities i ^ VCI T conv cnient, are not 
(even if 0 f gra .. n m,,n y cases the negative plates 
ordinary Wfloc j ^ ^ hc,d in their places by 

^ which senaraie- t ^ *crevved to the wooden 

thoro from the zinc. Connecting 
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*50 ELECTRICAL INSTRUMENT MAKING FOR AMATEURS.' 

negative element (be it copper, graphite, silver, or 
platinum), he need now only place the second strip 0 f 
paraffined wood, over the top edge of the negative plate 
with a little copper strip and wire ( as before, to form 
the other pole of the battery) between the negative 
plate and wooden strip. The whole is now clamped 
together between the jaws of a clamping binding screw 
or, if the larger elements are used, between the jaws of 
a sewing machine clamp (these can be got at id. and 
lid. each).- Care must be taken, that the binding screw 
or damp, does not make contact between the negative and 
positive elements. As much better results are obtained 
when the negative elements arc double, the amateur will 
probably prefer to have two carbons, or coppers, to each 
zinc In this case, after having placed the copper piece, 
to which the wire is attached, against the top end of the 
zinc, he will put a paraffined wooden* strip on each side 
of the top end of the zinc, then a negative element on 
each side of the zinc. If the negatives are graphites, a 
wide copper band should ^ encircle both, graphites, and 
the c’amp should grip the band against the graphites; 
cafe being taken as before, that the graphites, neither 
through the clamp, nor through the copper band at any 
place make contact with the zinc. 

S 97 / Mounting Graphite Rods and Plates.— 
In cases where the negative elements arc graphite, and 
®°re especially if the plates arc to stand long in the 
fluid, as in the jLccianchd, the bottle bichromate, etc, d 
is advisable, owing to the porosity of the graphite, * l) 
idoftt UAtic other means of making connection with the 

I 













«s* 


UOOUTWa GRAPHITE rods ahd pzates. 

terminal. It is usually recommended to ,Uctroblet. 1 
upper end of the carbon with copper, and ft! u 
connect,on to it, but a better plan, is'to make severed 

^ r ° U " d the P late or rod . with a file, or even to driU 
a few holes m with a screw drill, and then to «,/ a 

leaden cap round the top end. If the lead have a little 
antimony added to it during fusion, it will set much 
harder, and fit closer. This is hardly acted on by the 
usual acids j of the battery. To prevent any chance 
access of acid, the top end of the -graphite may be 
painted round with hot paraffin wax. This treatment is 
specially useful in the case of bichromate or chromic 
acid cells. 

$ 98. It is a well-known fact that the remarkable fall 
in current strength which takes place in the single fluid 
batteries of this class depends to a great extent on the 
absolute immobility of the exciting fluid. Thi. is due 
to the fact that as the hydrogen is absorbed by the 
oxidant (chromic acid, bichromate of potash) as fast as 
it is generated, no mechanical movement is produced 
in the mass of the liquid, so that the liquid 
near the zinc plate becomes quickly charged with 
sulphate of zinc, thus protecting the plate from the 
farther action of the acid. Many schemes have been 
proposed to avoid this, such as setting up circul t’. ry 
currents in the fluid by the external application of heat 
(Sprague), or by means of an aspirator (Courtenay). ctc -» 
etc. These methods arc excellent in their way, but arc 
rather inconvenient of application by the amateur, vho 
ha* only to deal with a few cell*— And fewer shillings. 


(C) Jeff Behary 2019 


154 










I5» ELECTRICAL INSTRUUSNT.VAICIKCFOX amate 0 

A very simple mode, which is quite effective 
gives no more trouble than snuffing a candle w . h 
could be made automatic if desired, is one wV ^ 

author adopted in his own 4-coil batteries for temL 
lighting purposes, etc. 



standing on a tray, T, from the centre of which 
rises a screwed and jointed rod, R, by means of which 
it can be raised or lowered, along with the four 
cells in the box B. These cells are filled to about 
two-thirds of their height with the excitant (chromic 
•cid 3 parts, sulphuric add 3 parts, water 17 parts). 
The tines and carbons arc attached, by means of lonjj 




































TIIE DOUBLE fluid cell . 

binding, screws, to the lid l. and each element i a 
connected m senes to its neighbour by means of meul 

^ and la , St, ° fcOUrsc ' formi "E the electrodes. 
The rod R, passing through the lid, enables the operator 

to raise the cells to the plates; and this in practice will be 
found a great advantage over lowering the plates into 
the cells. The arrangement for setting up movement 
in the fluid consists simply in ebonite rings, eeee, 
which encircle the plates, and which *are attached to the 
ends of guttapercha-covered wires, w\v w \v, the upper 
extremities of which pass through the lid of the box, and 
are soldered to the four corners of a flat square of wire, 
F, which, on being raised and depressed, agitates the 
fluid in the cells, and thus prevents the accumulation of 
zinc sulphate round the plates. For the convenience of 
carriage etc., the lid L is fastened to the box by means 
of two rings and catches, and is furnished, with a central 
handle, not shown in the sketch. 

$ 99*' The Double Fluid Cell.— Differs from the 
single fluid cell only inasmuch as a porous cell, or 
substitute, is employed to separate the fluid acting on 
the zinc from that in contact with the negative clement. 

As before, the containing vessel may be a stoneware 
jar or glass wide-mouthed bottle. A porous icll is 
chosen, a little taller than the containing or outer cell 
The bottom of this porous cell, and also i in round the 
top, should be immersed in hot melted paraffin wax. 
This prevents " creeping M and is specially serviceable 
in the case of the Daniel) cell. The zinc may take the 
form of a cast* rod, and this obviates the necessity of a 
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binding screw, as a copper wire may be ca t • * 

terminal. At one time "cast ” sine was rc „, , ’ 0 as s 
suspicion ; but now it has been pretty well 1, ^ wia > 
cast zinc, even if it contain a certain amount of « ^ 
lead, is quite as efficient, if not even more J 
the roiled metal. But in any case it must be S 
amalgamated. A little wooden lid or cover should 3 
fitted to the porous cell, through the centre ofwhiS 
should project the wire coming from the zinc. Th® 
negative element, if copper, may be bent into the form 
of a circle to fit the inside of the jar, and the other 
terminal soldered to it. Also a little shelf or ledee 
S lou]d be “Idered inside the copper, at the top edge, to 
hold crystals of copper sulphate, if the Daniell form’be 
preferred. If carbon be chosen as the negative, then it 
will be* well to take a sufficient number of carbon 
(graphite) pencils, such as are used for electric lights* 
about i in. thick and a little longer than the outer cell, 

and having tied them all round a bottle or other 

cylindrical body, of such a size that they will then freely 
enter the outer vessel, cast a leaden ring round one |. 

extremity, to which the other electrode can be attached. t 

This forms a very excellent negative, presenting a very 
large surface. Annexed is a table of* the names, 
elements, fluids, and E.M.F., etc., of the most useful 
batteries 
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Namk or 
Cux. 

POSITIV* 

E LEM 11 NT. 

N KGATIVB 

Element. 

Exciting 

Fluid. 

Driolaris- 
inc Fluid. 

E. M . F. in 
Volts. 

Internal 

Resistance 

ik Ohms * 

Bunsen 

Zinc 

Graphite 

Sulphuric 
Ada dilute 

Nitric acid 

>'734 

•08 to *11 

Do. 

U 

tt 

tt 

Chromic 

acid 

*•734 

•t to *13 

Chromic 
Acid, single 
fluid 

H 

11 

Sulphuric 
acid and 
chromic 
acid, dilute 
mixed 

None 

separate 

*•» 

‘001 to ’08 

Daniel) 

%l 

Copper 

Zinc sul¬ 
phate solutn 

Copper sul¬ 
phate sol. 

1-079 

a' to 5 

Fuller 

H 

Graphite 

Chloride of 
zinc 
solution 

Potash bi¬ 
chromate 
and hydro¬ 
chloric acid 

*5 

o'5 to o'7 

Gaiflc 

• « 

Silver 

Zinc 

chloride 

Silver 

chloride 

I '03 

o'5 to o‘6 

Grove 

!• 

Platinum 

Sulphuric 
add dilute 

Nitric ^cid 

rtf 

■1 to *xa 

Lalandc 

Chaperon 

tt 

Copper or 
iron 

Caustic pot¬ 
ash solution 

Oxide of 
copper 

0*98 

** 3 <» 

Latimer 

Clark 

It 

Pure 

mercury 

Sulphate of 
mercury 

None 

separate 

**457 

o'j to o'5 

Lcclanchd 

tt 

Graphite 

Ammonium 
chloride sol. 

Manganese 

dioxide 

1-48 

x'J3 to i'«5 

Maiche 

Zinc scraps, 
in bath of 
mercury 

Platinized 

carbon 

Common 9alt 
solution 

None 

separate 

I'as 

x* to *s 

Mane Davy 

Zinc 

Graphite 

Sulphuric 
acid dilute 

Paste of 
sulphate of 
mercury 

1*534 

*75 *0 ** 

Niasdet 

tt 

»» 

Common salt 
solution 

( hlondc 
of lime 

»*5 to i'6' 

5 to 6* 

PcCgejidc-rf 

ft 

» 

Saturated 
sol of potash, 
bichromate, 
and sul¬ 
phuric acid 

None 

separate 

*•98 

*00x to ’08 


9# 

ft 

Mercurial 

solution 

None 

separate 

«'tf 

*03 to o*7j 

Bkrivaoow 

n 

Silver 

Caustic 

potash 

Chloride of 
silver 



Sme* 

tt 

Platinized 

silver 

Sulphuric 
acid dilute 

None 

0*47 to I*s 

•*S 

Walter 

toe 

tt 

Platinized 

graphite 

M 

•« 

oU 

•*4 

H 

Silver 

Sal ammo¬ 
niac solution 

chloride 

«• 

a s to o'6 


* TK* iniiUBMi wtie mmured in cell* it»odin| 6" K 4' • 








(C) Jeff Behary 2019 


158 








































































































































I5 « ELECTRICAL INSTRUMENT MAKING FOR AMATEURS. 

S too. The Telephone.— Although the effects pro. 
duced by this instrument arc at once among the most 
beautiful and astounding in the whole range of physics, 
nevertheless the apparatus necessary to their production 
is of the simplest description. In the form patented by 
Graham Bell (see fig. Co), which embodies all the essen¬ 
tial points of a serviceable working instrument, \%c have 
a bar-magnet, around one pole of which is coiled about 
a hundred feet of fine insulated copper wire. The ex¬ 
tremities of this coil of wire are attached to two binding 
-crews by means of which connection can be made to 
"he transmitting lines, etc. In front of the coiled pole 
of the bar*magn€t, but not in actual contact, is a 
circular plate of very thin sheet iron, gripped at its 
cd^cs, but free to vibrate centrally. This arrangement 
is ail that is really necessary in the construction cf the 
telephone. In order to carry on a conversation by the 
aid of the arrangement described, two precisely similar 
instruments are employed, one at the speaking or 
“ transmitting ** end, and the other at the Rearing 
« receiving ” end. The two binding screws belonging 
each instrument are connected together by means 01 
separate insulated wires. Anindmdualspea ^ 

the thin iron disc of one of the telephone^ ^ 
air to enter into vibration. These vsbrat.oos^^ 
up by the thin iron disc, which per orm; >^ Rnd fom 
oscillations, “ excursion and incursions wdUkno wn 

the pole of the magnet. By % ' rlu ^ , a m agnet 
law, that 11 motion before the P° lS od tb»t lh< 

„j> curicot* of electricity * (-« 1 S«>. » j 
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currents flow i n one direction when »1,„ 
one of approach, and in the contrary whenTh^"' “ 
” one of recession, it follows that during 
number of waves of electricity, now in oL * 

now in another, flow around the wire encir r T* 
coded pole of the magnet, and, traversing Clines 
leading to the farther instrument, flow round the coiled 
pole of that magnet. When these flow in one direction 
the magnet .s strengthened by their advent, and pulls 
down the disc before it more forcibly. When the flow 
is in the opposite direction,ihc magnet is correspond¬ 
ing y weakened, its pull on the disc is lessened, and 
consequently the disp performs an excursion from the 
• magnet by virtue of its elasticity; and every trifling 
modification in the strength and direction of current 
set up by the vibrations in the disc moved by the 
speaker’s voice at the transmitting end, is faithfully 
reproduced in vibrations of corresponding amplitude 
and strength, in the disc at the receiving or hearing end. 

To construct a pair of telephones for experimental 
purposes, capable of transmitting to a distance of two 
or three miles, the following materials will be needed: 

1st. A pair of square bar-magnets, about J in. by 3 in. 
such as may be procured from the ironmongers from 
!}d. oc 2& each. These should be capableof sustaining 
cacho:hcr if the marked end of the one be present l 
to the unmarked end of the other. 

2 nd. A pair of wooden tooth-powder boxes, 3 §«tl, 
diameter by about in. deep. These may be obtained 
at any chemist's shop. 
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3rd. A'patrof ferrotype plates, 41 in. by 31 in. These 
arc to be bought from the dealers in photographic 
goods, being the thin iron places on which the cheap 
" ferrotype " pictures arc taken. 

4th. Two pairs of small binding screws, of any 
pattern, so long as they are small. 

5th. A piece of cylindrical white wood, similar to a 
broom-handle, about I in. di-meter, and 12 in. long. 

6th. A quarter of an ounce of No. 36 silk covered 
copper wire. 

§ IOI. The operator begins by cutting o(T two pieces of 
the cylindrical wooden rod, in. in length, and, with a 
sharp knife, splits each one down the middle, into two 
semi-cylindrical halves. Taking care to keep each 
pair of halves so as to ‘be able to fit them together 
again when required, ho cuts, with a £-in. chisel, a 
channel in the flat face of each half-cylinder, to such a 
depth that the bar-magnets can lie between the two 
halves when the'se are fitted together. 1 he channels 
should extend , from end to end of the cylinders, and 
should just allow the magnets to slide in them, without 
any lateral play. At one end, for a depth of about 
2 in., the channels should be made a trifl : wider than 
the bar-magnets, say ^ in. When the channels have 
been thus satisfactorily cut, the half cylinders must be 
glued together, so as to form two cylinders with » 
square channel running up the middle. I he next step 
consists in cutting a circular hole (of exactly l ^ c . sa ^V 
diameter as the wooden cylinders just prepared/ in 1 
centre of the bottom of each tooth-powder box. 
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little good glue is now rubbed round the a 

hole, and a.so round the top Z f 

(The top end is the end at which the chi™j"' 
snra'lest) This end is then thrust into the ££ “ 
the box from he o»ts,<i< until it is just flush with the 

•*"* 0f thc bottom of lhc bo*. The boxes, with their 
cylindrical handles, arc now set aside to dry Whilst 

these are drying, the student may cut a circular aperture 
I* in. in diameter, in the centre of thc lid of each tooth- 
powder box. He then proceeds to glue a cone of stiff 
pasteboard, shaped something like the bell of a 
clarionet, into this hole. This cone, or bell, must open 
and extent! outwards for about 1 in., and be cut 
off flush with the inside of the lid of the box. Its 
only service is to collect and rc*cnforcc the sounds 
which are to fall on thc vibrating plate. Thc next 
step is to cut two circles out of thc ferrotype plates 
of such a diameter as to fit exactly, without binding, 
or without any shake, into the inside of the lids of the 
boxes. As any dent or buckling in thc ferrotype 
plates would prove fatal to their action in the telephone, 
it is rtot permissible to use a compass, or any similar 
instrument, wherewith to strike the circles on them; but 
the following mode of procedure must be adopted: 
Having measured the exact diameter of the inside of 
the lids, thc operator strikes out, with thc compares, a 
corresponding circle on a stout piece ot cardboard ; 
cuts out this circlet with thc scissors, and then, iaying 
this ^as a template over thc ferrotype plate, crai< he-, 
lightly a line all round with thc point of a pin. H 
























tCo ELECTRICAL INSTRUMENT if A KLfC fou , „ 

*** • <^Cas, 

easy then, with a sharp pair of scissors to 
circle of the desired size in the ferrotype plates witK * 

any buckling or denting. ’ 0ut 

Two pieces of brass wire, about * in. in diameter and 
2 in. long, are now run through a screw plate, so as to 
produce a thread on them for their entire length. Two 
small hexagonal nuts arc cut out of a piece of sheet brass 
i in. thick, and a corresponding female screw produced 
in them. 

A piece of brown paper, $ in. wide, is glued around one 
end of these screwed wires, until this end is of the same 
thickness as the scaling-waxed end of the bar-magnets. 
When this is the case, the screw wires are each respec- 
tivcly glued, as prolongation, to the sealing-waxed ends 
of the bar-magnets, one to each, and further strengthened 
in their attachment by having a roll or two of brown 
paper glued tightly round, of such a length as to embrace 
about i in. up the bar magnet and £ in. of the screw. The 
thickness of this paper must not, however, exceed the 
width of the channel at the lower end of the cylinder. 

A small bobbin of cardboard is now made to fit the 
polished ends of the bar-magnets. These bobbins shoe 
be about . in. in diameter by about . in. w.Je ni the 
.hannels ; they should be made to tit pretty • -6' • 
the poles of the magnets. When ■>«' L ^ 
together, they should be allowed to ry, . A f Kt this 

for a minute, or two in melted P ara " n ' ' ra ,„ 8 )ot 
they may be wound with about , ^ be* 

No. 36 silk-covered copper wi . n cm |y 1 andt J 

taken to wind in one continuous 
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avoid all breakages or even kinks in the wire, as being 
fatal to success. Each bobbin, after being wojmd (and it 
5hould be wound while on the pole of the magnet), should 
be removed from off the pole of the magnet and dipped 
for an instant in melted paraffin wax. About 3 in. of 
each end of the wires should be left free, for attachment 
to the binding screws. 

This being done, the nut is removed from the screwed 
tailpiece of each magnet. Two small circlets are cut 
out of thin sheet brass or zinc, of the same diameter as 
the lower ends of the cylinders. A central hole is bored 
in these circlets, to admit of the passage of the screwed 
tailpieces of the magnets ; and two lateral holes, by means 
of which they can be fastened to the ends of the cylinders 
with two screws. The bar-magnets arc then pushed up 
the central channels until their polished ends arc very 
nearly flush with the edges of the boxes, before the lids 
arc on. The little brass circlets just prepared are then 
screwed on to the ends of the cylinders, leaving about 
i in. of the screwed tailpieces projecting. (Should the 
magnets play too loosely in the channe s, a thin she.t o 

paper maybe wrapped round them. 

Sm. The nuts may now be replaced »"^e tailpiece 

Each wound bobbin is now to ■ s, ' r 'P :r too ]ooie. 
over the pole of its respective j.* ho ’ b gN ) in with 

retained there by touching the m sl j^e free 

a brush lightly dipped in white hard 
endtof the wire proceeding f*° driven into 

to the prongs of the binding 1 diameter, 

the bottom of the boxes, at opposite points 
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near the edges. The ferrotype plates are now \ 





the lid*, with the glossy side outwards, anti tlie 
l»d» pressed firmly on to the boxes. The lids should 
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the telephone, 

fit tightly ; if they do not, they should be made t 0 do , 
by gluing a strip of paper round the edge of the rim of 
the box. The boxes, handles, and cardboard bells ma 
be stained and varnished if desired. * Y 

The distance of the magnets from the ferrotype plates 
can be regulated to a nicety by means of the nuts and 
screwed tailpieces of the magnets. In practice, I find 
that the best cficct is obtained when the magnets are 
only just clear of the plates. To secure this result, it is 
only necessary to screw up until the magnet just touches 
the plate. This can be told by the dull blocked sound 
which* is given on tapping lightly the ferrotype plate 
with the finger nail; then, if the nut be turned gradually 
in the opposite direction until the tapping gives a clear 
sound instead of a dull thud, the magnet will be just clear 
of the diaphragm. The annexed cut will make the 
general disposition of the parts clear: A is the bar 
magnet, attached by means of the brown paper roll to the 
regulating screw H ; this is controlled by the nut I 
which is rotated against the circlet J. The coiled bobbin 
is shown at C, with its free ends of wire attached by a 
drop of solder to the binding screws G G. At F F, we 
have the channelled cylinder, in which lies the magnet 
£>.. represents the tooth powder box, which forms the 
and resonant box j B is the ferrotype plate, and 
R the conical mouthpiece made of stout cardboard. 
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* 102. Electro-motors. 

A very efficient little motor for driv¬ 
er locomotives, and for producing rotation"^*' b ° at ' 
tubes,etc., may be constructed in the folWi„„ V * CUum 
Procure a piece of soft hoop iron about 1 in IZTT'' 
wde, and I ft. long; cut this into two equal nL 'j'"' 
m length ; drill a in. hole through the centre o'? I' 
one ; then bend each piece of the iron into the ,1 
of the letter U, having the limbs ,ji„. apart £ 

therefore about 2 * in. in length from the middle j 
bend to the end of limb. In one of these pieces, which 
IS to be the fixed magnet, two other holes, in a line 
with the first, but near the edges of the iron, should be 
drilled, in order to enable the operator to fasten it to 
the base board when finished. A piece of sound 
mahogany or well-seasoned pine about 3 in. wide, jin. 
thick, and loin, long,-should now be procured; and a 
piece about 3 in. square cut off one end and glued and 
screwed to the remaining 7 in. at right angles to it, 
similar to a letter L This piece, which forms the base 
board, may be stained, varnished, or polished, at the 
option of the maker. The next step is to wind the 
U*shapcd electro-magnets previously produced, 
care, of course, being taken to cover the ,nin ^ 
a dressing of paper or tape, a* dc ^" 1 ,fro* 
74, to insure that no electricity shall ca ^ l0 tir 
the wire, with which the magnets ^ 

iron below, It,ach magnet will rct l u * r 
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with 6 layers of No. 24 silk-covered wire; that is to 
say, between 6 and 9 oz. of the said wire; the exact 
amount got on depending on the skill and neatness of 
the operator. The connection between the windings 
must be in the direction shown in our last paragraph, 
viz., like a letter CO. It will be well, in order to avoid 
joins, to measure off one-half of the wire intended to be 
laid on one electro-magnet, and without cutting it off 
from the remaining half, to wind one limb with the first 
half, the other limb being wound with the other half. 
In both electro-magnets, the winding should be begun 
near the bend ; just at those portions where the limbs 
of the U begin to straighten. If, as directed, 6 layers 
of wire are got on, the finishing, or free extremities of 
the wires, will be found near the bend of the U’s. At 
this point they should be carefully tied, with silk of the 
same colour, to prevent uncoiling. If the operator pre¬ 
fers appearance to efficiency, nothing further need be 
done to the coils; but if, on the contrary, efficiency be 
the first consideration, it will be well to soak the coils 
in white hard varnish, and let them dry in a warm 
place. Of course, in cither ease, the electro-magnets 
should be tested for insulation, before anything ebe 
be done as described at $ 68. The next sxp is, to 
fasten one of these electro-magnets (the one with the 
three holes drilled at the bend) to the upright piece, 
the base board, with the limbs parallel to the 
itself, and at such a height that the other c cc^ ^ 
magnet shall be able to rotate freely in / 
without touching the base ; that is to * c 
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from the base to the central hole of the fixed 
magnet must not be less than i J in The fixed ei*^ 
magnet must be fastened to the upright of the 
board by means of two screws, one in each of the \J*] 
holes previously, drilled in the electro-magnet In^u 
. central hole of this same electro-magnet is passed^ 
piece of stout brass wire about Jin. diameter and }!„* 
long, and which has been filed down for about } 0 f 
its length to such a size that it can enter the hole 
in the centre of the electro-magnet, leaving a head 
about in. protruding from this hole. In the centre 
of the head of this piece of brass is drilled a conical 
depression by means of the Archimedean drill. This 
depression is to form one of the bearings in which the 
shaft or spindle which carries the movable electro¬ 
magnet will rotate. We will designate this the back 
bearing. The next operation consists in making a little 
pillar about 2 in. in height, from a piece of brass wire 
about i in. in diameter. About J in. of one extremity 
of this pillar should be reduced by filing to Jin. in 
diameter, and a thread put on it by means of a screw 
plate. At the upper extremity a hole must be drilled 
and tapped ; at right angles to the length of the pillar, 
and at such a height that when the pillar is screwed 
into the base-board the said hole shall be exactly in a 
line with the conical depression in the back bearing. 
This hole should be about J in. in diameter, and be 
fitted with a short length (about I in.) of brass screw, 10 
serve at the front bearing. The face of this screw must 
*tio have a conical depression drilled, corresponding t°» 
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and facing the one in the back bearing tv 
may now be screwed into the centre of 5‘ v pillar 
at a distance of about 6J in. from the back L baSC ' board 
the screw which forms the front bearing in JT 3, With 
and perpendicular to, the back bearine- ? if me Witil 
small nut may be put at the lower evtr nCCessar y> a 

pillar'screw which passes into the base-boai^L to 
msure rigidity. In th,s case a hole must be counted 
sunk at the under surface of the board, so as to allow 
the nut to lie flush with the board. A piece of steel 
rod, such as a stout knitting needle, is now procured, 
and cut so as to be a little longer than the distance 
between the back and front bearings. This is to form 
the shaft or spindle of the motor, and must be lowered 
in temper by holding over the flame of a spirit lamp at 
its two extremities, which are then to be filed to fine 
conical points, so as to run freely in the conical depres¬ 
sion of the front and back bearings. These points can 
then be hardened again by making red-hot and plung¬ 
ing in cold water. The free electro-magnet is now to be 
fitted to this spindle. For this purpose the spindle is 
pushed through the central hole at the back of the 
hend ; should the existing hole not be large enough, it 
must be rimed out until the spindle will just enter. 
The spindle with the clcctro-magnct on it is then placed 
h^ween the bearings, the screw of the front bearing 
‘xing then tightened up to hold the spindle inimo'- 
The movable electro-magnet is then P^d 
*i*h its poles facing, but not touching ° tin'ck, 
e *ctro- magnet, a piece of stout ctrdh°« ir . A 
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being placed between the poles to orev £o *S- 

tact The magnet being held firmfy ^ .. aCtu * 1 <**. 
by the left hand, a file-mark is m -id th ' S ^‘Uon 
triangular file, at the point at which the"^ * shar P 
electro-magnet touches the spindle Th ' ° f th » 
the electro-magnet is now removed fro,! ^‘ ndle "*!» 
centres, and the electro-magnet soldered f * **» 
at the point just marked with the file ° thc ‘ s Pln d l e 
solder effectually, the back of the bend 0 f !k "I" to 
magnet, as also the inside of the bend ^ 
perfectly clean, and run over wi h the ! ' T be fil «* 
■Ton, so as to get a coating of soW^V^o^ 
to solder the spindle thereto. VVhen ^ 

d ° ne - the movable electro-magnet should t“ bc "' 
placed between its centres to see wheth, ! ** again 
before the poles of the fi - i hcr !t 111115 frec ly 

touching it on the one harTd mag . net » Wlthout either 
away from itVn heoth er IfV TV?™ ^ *'"• 

SSS? T? e 

but somewhat ft 

long,Tnd j’imf, ‘° the s P indle - It should be Jin. 
fit on the - • n 'ameter, the central hole being a tight 

tator mn t ^k! e ’ r^ S lhc I"" 355 checks of this cominu- 
thc «oi dl ° C j ^ r *I" u iIy insulated from each other, from 

verv f! C ’ 3nd fr ° m the iron ° f electro-magnet. 
° r Scrcws mus t be used ; and a small paraffined 

r TV V ^ Wt ° VCr s P ,nc lIc, against the electro* 
gnet before the commutator is put on the spindle. 

put«.c up into its place, which is close 
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outside 


of the bend of the movable electro- 

^ drop of white hard varnish, painted over the 
spindly where the commutator is finally to remain, will 
prevent the commutator from slipping round. The 
cofttfSutator must be so placed on the spindle, th'at when 
the limbs of the movable electro-mag net are exactly op¬ 
posite the limbs of the fixed electro-magnet , the slits of the 
commutator are in a line with the limbs; that is, they 
should find themselves at the,two*sides.ofthe.com- 



Fic. 61. 

routator, and not above and below’. A small pulley, 
*»ther of brass or wood, may be keyed or soldered to 
spindle, to serve as a driving wheel, wherewith to 
COfn niu!iicate the motion wherever desired. The free 
en< ^ 8 movable electro-magnet w'ires should now be 

oftll COnVCniCnt Icn S th an<i soldered, one to each cheek 
U* commutator. Two L shaped springs (to serve as 
arc now to be made out of a piece of very thin 
l ' * brass, about 11 inches in length beyond the 

^ i inch wide. These arc to be screwed down 
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to the base-board in such a position that th 
squarely, firmly, yet not too heavily on the ^ ***** 
side of the commutator. Finally,'one of the cnd^^°**^ 
wires coming from the fixed electro-magnet * ^ ^ 
fig. 6 1) is connecled to a binding screw A * Xh & 
end D is carried in a groove under the base-board ^ 
screw of the brush C, to which it is soldered or *° ^ 
wise electrically connected. The other brush c 
nccted by another wire passing under the board 
shown at B) to the terminal a. The spindle car 1 * 
the movable electro-magnet and its attach 
now be put in its bearings, the brushes carefully^ 
justed, and the back screw N screwed up until the spindle 
can rotate freely, but without too much play on its two 
centres, which should be kept oiled. If well made, this 
little motor will run well with a single Lectanche, better 
with a pint bichromate, or chromic acid cell, and at a 
furious speed with the.four cells described and figured 
at $98. 


§ 103. The Phonograph. 

Although the phonograph cannot by any stretch of 
the imagination be called an electrical instrument, ye* 
it is so closely allied to the telephone in its mode of 
acting that a short description of the manner oi [n: ^' ini > 
a simple form may not be out of place here* . 
following directions arc due to Mr. Sheifonl Bi 
and were originally published in the English 
** The most important part is the cylinder 
ro/ phonograph Isa hollow brass casting, 4 $ ,n * 
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4$ fa in diameter. It is mounted upon an iron spindle 3 in 
in diameter and 16 in. long, at one end of which is a 
winch-handle. Upon that part of the spindle which 
lies between the handle and the cylinder a screw is cut 
having eight threads to the inch. The other end of the’ 
spindle is left plain. The cylinder having been turned 
perfectly true, a screw is cut upon its surface of exactly 
the same pitch as the screw upon the spindle, i.c., eight 
threads to the inch. The depth of the spiral groove thus 
formed is X V in., and its breadth is ^ in. It is better to 
cut it square, and not V shaped. Two brass bearings 
for the spindle are made of the following dimensions:— 
length, 2 \ in.; thickness, i£ in.; height, 1} in. One of 
these has an inside screw corresponding to the screw 
upon the spindle. Uach bearing .has two holes for 




Fig. 6 7 . 

screwing it to the support, as may be seen in F f. 62, 
which is engraved from a photograph of the instrument. 
The cylinder, spindle, and bearings being completed, 
to* pieces of wood must be prepared as follows:— 

A i» 12 in. x 9J in. x i£ in. 

* ** 3 »n. x 3 in. x 1 1 in. 

c is similar to 8. 
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D ; s Si !n. X s} in. x } ; n .. and hl$ # e ** 

tff- in. in diameter, cut in its centre. e 

K is similar to D. 

./ is 54 i “- * 5i in. X i in., and has a hole. , • - 

diameter, in its centre. 1 ‘ n - w 

° | s Si in. x 2\ in. x f in. 

II is similar to C. 

I is 8 in. x 2i in. x £ in. 

K is similar to i. 

B and c are tile upright supports for the Wrings 
°nc of them being shown in Fig. (fe. The Dositio ; *' 

Others a md.catcd by the letters corresponding to them 



Fic. 63. Fia. 64. 

in Figs. 63 and 64. The uprights B and C arc fixed n:ar 
the ends of the base board. A, by means of 2 \ in. screv, i. 
and y are screwed together (see Fig. 63) and the two 
fa/e then fixed perpendicularly upon G. C is joined to 
I by a pair of hinges. The two ends of I arc sere*' 
to the base-board, but two holes in I arc i in* r 1 
diameter than the screws which pass through *h^ 
The heads of the screws are effectively enlarge * h) ir 






































BP */ J 

,»5hers ! in- in Outside diameter. The object in th' 
j^angemsnt is to allow a certain amount of plav in th* 
board I for purposes of adjustment. When L 
adjusted the screws may be tightened, and the board 
firmly fixed in position. E is attached perpendicularly 
,o H, and made rigid with two small triangular piece, 
which are not shown in the figure. H is hineed tn J 
and K is fixed to the base in exactly the same 
as L Through the middle of , is passed a brass sTew 
bolt, the square head of which is fixed in I. The screw 
goes through an elongated hole in c and is fitted with 
a round milled brass nut It is well to place a washer 
under the nut. Screw-bolts of this description are used 
for fixing the expanding bodies of ordinary photo¬ 
graphic cameras, and may be had of any optician „ 
and k are fitted with a similar bolt. Two rather stiff 

extend ° f T?* ™ aUachcd to the ends * I and 

, r a Itt e distance underneath a. These 

springs tend to separate C and I, or rather to cause G 

OneoT.h Wa ' like,he Ud ofab °* Unopened. 
One of the springs may be seen in Fig. 63. 

vim , nut ’ cours 9- works against the springs, 
and m H k nUt 13 scrcwcd “P "'Eht G and I approach, 
the ™ , y bC , made almost to *°uch each other. When 
dolfr-Hf 1 j. OQScncd t,lc spring causes G to rise. Very 
K am justment is thus rendered possibla H and 
Wr C s,rn ^ ar springs, fora similar purpose. 

n °' V *° ^ la P^ ra ff ,n and points. The 
Co ; r T* V, ‘ IC ^ receives the voice, is fixed over the 
ole in D, as shown in Fig. 63. It consistsof a 
r P ate of very thin iron 4 in. diameter. Ferro- 

















llTSlKCTKrcAL lirSTKUMSHT.VAKI.SC ro,. , „ A r . r , 

type plate will answer the purpose verv 
F O.rcoal iron i, bettor, it £ however^ ^. ,hi “ 

the thickness of 

The pomt .s made from a knitting needle about J 
of an inch in diameter, which must be very ha- ' 
which can be bent is no use. The original po'inTha! 
better be broken ofT, and a new one ground upon an 
oilstone. For this purpose, the needle is held a* 
angle of about 30 degrees with the stone, and h co " 
stantly turned round. The point, having been niad 
tolerably sharp, is polished and cut off with a file. jlT 
part so cut off is t \ths of an in. long. This has now 
to be attached perpendicularly to the centre of the 
diaphragm, and the method of doing so is as follows 
The diaphragm is laid upon a sheet of glass, and a 
little spot in its centre—about | in. in diameter-is 
scraped clean with a knife. This must be done care- 
fully and gently, or a bulge will be produced. The 
fragment of knitting needle is then taken up with pliers, 
and its blunt end, having been moistened with solder- 
ing fluid, is held above the flame of a spirit lamp, and 
touched with a piece of tinfoil. With a little manipu¬ 
lation a small bead or globule of tin may thus be made 
to adhere to the end. The scraped spot on the dia¬ 
phragm is now moistened with soldering fluid, and the 
diaphragm is supported at some distance above a scoalJ 
spirit flame. The ring of a retort stand forms a con¬ 
venient support. The butt end of the point, with r >n 
globule attached, is then applied to the scraped ( 
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with pliers. In a few seconds the globule m It 
the lamp is instantly removed, and the Doin^ S ' When 
lated with the pliers, so as to be perfectly UDriah^'u 
the tin hardens, which will take place in a f,-- ■’ " hcn 
more. The point will then be found to be fi SC ^° nds 
tached. The diaphragm and point must afte/th'* 
operation, be thoroughly washed with soap and J ‘ S 
and slightly oiled, otherwise they will rust The o 7 ’ 
precaution to be observed is to apply no more heat “han 
is just necessary for melting the tin. Too much heat 
wiil warp the disc and if if is a ferrotype, blister the 
japan. The soldering fluid consists of equal parts of 
hydrochloric acid and water, in which is dissolved as 
much zinc as possible. A pile of books will be found 
useful for steadying the arm while manipulating the 
point The diaphragm is fixed in its place by means of 
a brass flange (like a camera flange), 4 in. in outside 
lameter, with a 2f m. opening. Four screws are used. 

2“ , S . eC f ° 'I'? 11 " 32 '" iS made of P^chment paper, 

d, k am!f ° r C0Verin S Jam pots. It is 4 in. in 

ameter, and is gummed over the hole in E on the side 

remote from the cylinder (see Fig. 64). When the gum 

t , ry diaphragm is moistened, and again allowed 

Th ^ W ^ Cn W1 ^ ^ oun d to be as tight as a drum. 

with SC ^° n ^ P°^ nt Is exactly like the first, though it may, 

direct ' a^ta ^ C, k e a trifle sharper. It is not attached 

which ^ P a P cr diaphragm, but to a steel spring, 

Ruin * >( SCCn ^ , ^ s * ^3 a °d 64. This is a piece of 

***** ,n * w, dc and 2J in. long. It is fixed 

ic in e, by means of two strips of brass, as 
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shown in Fig. 64 , anti is just so much bent that the end 
of it, when free, is g in. distant from the plane of z 
The power of this spring may, however, be varied 
within considerable limits without appreciable diffe 
rcnce in its performance. The point is fixed to the 
spring in the same manner as to the iron disc, but the 
same care as to overheating is not requisite, and the 
operation is consequently easier. Before the spring is 
screwed in its placed, a loop of sewing silk is attached 

£> 

Fig. 65. 

to the centre of paper diaphragm by means of a piece 

of court paister. { m. square (see Fig. 65 , where a is the' 

ptece of plaister, B the loop). The length of the loon 

must be such that when it is drawn over the spring tJt 
above the point the end r»f • 1 h J - 

the Diane ,,r e t, . the s P r,n 8 may be nearly in 

paper drum Spnng “ thus causcd 10 dr *W the 

Tace" *T Tv , : g ter tha " ber ° rc - and inner sur- 
ing a sWr rCd Sl ' 6htly COnVCX * Another flange carry- 

drum A nm ° r Spout 13 now scre "'ed round the paper 
drum. A paper resonator is made to slip over the 

thi -L- rim ° r r 3 P ou ^' ^ 13 a none made of two or three 
c nesses of stout drawing paper. Its length is i8in.; 

meter at small end 2 J in., and at large end ; in. 

resonator greatly reinforces thc sound when the 

^nograjph in speaking. A wooden mouthpiece, like 

**** or *P c *ktag tubes, is inserted into thc hole, 
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(sec Figs. 63 and 64). The instrument is now complete 
but it will require careful adjustment before it can be 

used. In the first p,aCe the screws which attach it 
to the base must be loosened. The milled nut on a 
screwed up tight, and the piece I, shifted about until 
the point on the iron disc is exactly in the middle of 
one of the grooves on the cylinder, and barely touches 
the bottom of it. Then the screws must be tightened, 
and this part of the apparatus finally adjusted. The 
same process is repeated on the other side ; but in this 
case the adjustment is not quite final, as will hereafter 


be seen. The next thing is to procure suitable tinfoil. 
This should be rather stout—about 15 square feet to 
the lb.—and should be cut into pieces 14J in. by 4J i n . 
Before putting a tinfoil on the cylinder the two nuts 


arc removed, and the diaphragms turned back out of 
the way. A little gum brushed along one end of the 
tinfoil will be sufficient to keep it firmly in its place; 
the join must be carefully smoothed. 

“The diaphragms arc then turned back to their places, 
an the nuts screwed on. The nut on G is screwed up 
♦n » ar J nou gh to cause the point on the iron diaphragm 
tu _^I Ch . thc tinfoil ver y lightly. The handle is then 
pointfn* C "! t 1 < l uartcr °i" a revolution, causing the 
on c ° "'I? 3 Sh ° rt scratch the tinfoil. The nut 

from the ti 2T 1 l '? 0sencd ’ withdrawing the point 
Mother tur * * a * n nUt on 11 b e,n g screwed up, 
thui produ ri ! k Mvcn t0 th* handle. If the scratch 
WeI1 *** grid CX f CtIy coincidc3 with the former one, 

• 1 not, the screws attaching K to the 
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base must be loosened, and K shifted about until 
absolute coincidence is attained. The utmost accuracy 
on this point is essential. The instrument may now be 
considered fit for use. Loosen the nut on H, so that 
the point on the spring may be well away from the 
tinfoil, and screw up the nut on G, so far that the point 
on the iron diaphragm may score a well-defined furrow 
on.the tinfoil when the handle is turned. Turn the- 
handle with as great regularity as possible, at the rate’ 
of about one turn per second, or a little slower. Speak’ 
loudly and distinctly into the mouthpiece, putting the 
mouth as near as possible to it, without actually! 
touching it. When you have finished, withdraw the 
point by loosening the nut, turn the handle backwards' 
until the cylinder is in its original position, and screw 
up the second nut until the second point presses lightly 
but steadily upon the bottom of the furrow. Then put 
on the paper resonator, and turn the handle at the same 
speed as before. If the adjustments arc perfect, the 
result will be astonishing. I will conclude with a few 
general remarks and hints. It will be observed that 
this instrument has two diaphragms, whereas Edison’s 
latest have only one, which docs both the receiving and 
tnc speaking. I have made many experiments with 
the object of dispensing with one of the diaphragms, 
but I have never, under any circumstances, obtained so 
yood results with one as with two. Mr. Preccc told the 
Physical Society that the employment of only one was 
a * retrograde step.' Reason and experience led me to 
concur in his opinion. 1 do not believe that irou and 
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cnt paper arc the best possible materials for the 
though they are better than any others 
^hich I have hitherto tried. The great fault in the iron 
" ,C fS t0 be in its tendency to resound forcibly to 

erftain overtones, in certain vowel sounds. I have 
tried to overcome this with coating the diaphragm with 
indiarubber, but with no great success. I think, how¬ 
ever, that a ring of indiarubber between the diaphragm 
and the flange has an undoubted effect in diminishing 
the nuisance. The steel spring is subject to inde¬ 
pendent vibrations of a similar nature. These may be 
damped by causing a piece of soft indiarubber to press 
lightly upon it at a point about \ in. below the lower 
strip of brass. I have also found it an advantage to 
wrap indiarubber round the top of the spring before 
screwing it on. 


“I believe that the mouthpiece of a telephone woul< 
give better results than that of a speaking-tube. / 
ong resonating mouthpiece like that which Edison firs 

^‘ han The point on the stee 

instead of b e * t0 tUr " vei T s,i S htl y upwards 

in the ,att - * * 
pencil when dral S<1 SOmethin fT like that of i 
, !hjr P. they will cut Up , a S atC ' If the points arc t0 ° 
»«'culatio n will i"" ^ tinfoil ' ir t,x > l,lunl - 

the cylind- mUfflcd - Aftcr Points have 
, * lar P c ning "°° ° r 300 ‘hey will 

^ Without rej r tC d ° nC * «~U 

r '■moving thetn.” 
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)$o ELECTRICAL INSTRUMENT MAKING FOR AMATEURS 


$ 104. The Microphone. 

A simple and yet sensitive form of this instrument 
may be made as follows:— 

Procure a piece of good graphite from the gasworks 
and cut from it with an old saw three rods about { i, v ’ 
square by 2 in. long. If these are roughly cut ou't 
with the saw, they can be finished up beautifully by 
rubbing on a flat stone, with a little fine sand and 
water. When this has been done, they should be put 
in an oven to dry. A piece of planed deal 8 in. by 
3 i in. should now be procured, and a length of 3 in. 
cut off one end, and glued and screwed to the longer 
piece so as to form a letter L. A line is now drawn 
down the centre of the longer piece; along this line, at 
equal distances from the two ends of the piece, and 
about i| in. from each other, two square holes arc 
cut into the board, of such a size as to admit 
the square ends of two out of the three graphite 
rods just prepared. Previous to inserting the carbon- 
*ods ; n these holes permanently, these holes must be 
bushed with thin sheet copper (the same as is used for 
dynamo brushes). This bushing serves to make a 
£o°d connection between the carbon-rods, and turn 
binding screws inserted into the shorter board which 
forms the base of the instrument This is effected by 
soldering a piece of No. 20 copper wire to each bushing, 
and bring a wire from each to its respective binding* 
^ or the sake of neatness, the wires may be 
out at the back of the L, and brought round under- 
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the microphone. w 

Um tw0 binding screws, a channel being cut 
neath 1° 1 to a ilow the wires to lie in. The third 
with a P cn r ’"* hjtc-rod, which has not hitherto been 
piece of js now sharpened at both extremities 

brought in ^ ^ flat stonc w ith sand), so as to produce 

<** rU , ‘vramids, with sharp points at both ends of the 
c0 "' Ca Z mcan s of a | in. bit, put in the Archimedean 

dVl a slight depression is made at about i in. from the 
.j 1 of each of the carbons which have been fitted to 
J holes in the upright backboard of the L. These 
depressions must be in the inside (on the upper surface 
of the lower carbon, and on the lower surface of the 
upper carbon ), and serve to support the pyramidical 
graphite by its two opposite points. To adjust this 
properly, the upper carbon is removed bodily; the 
lower carbon pushed into the lower bushed hole until 
it is flush with the back of the board. If it is not quite 
firm in this position, small pieces of copper may be 
wedged in, until it is quite firm. The double-pointed 
carbon-rod is now placed with its lower point resting in 
dcprcssion “» ‘he lower rod, and is held thus while 
:: h r r , Carb0n “. being inserted into the upper 

e »dofthc°ioo CarC b | CmS tak - Cn that the up P er P oil 'tcd 
°n the unde ^ ° n ' roc * ls testing in the depression, 

“PPwcarbon"^ 1 ^ lCC ° f tllC . up P er carbon-rod. The 
flu * With the bnrt' V ?? shed int0 the u PP cr hole until 
; here must be sum ° f b ° ard ’ Care must bc taken that 
°* cr ^tensions between the u PP«r and 

Tuitc freely 0n •/ tbc centr al carbon-rod tc 
1 axis, but not so much as to lc| 
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18a ELECTRICAL INSTRUMENT MAKING FOR a Ma TR 

it fall out. This microphone, if glued by its u 
base to the bottom of an empty cigar-box S /f ° rtest 
upside down), from which the lid has been Urned 
will be found extremely sensitive. For use^ 0 '^’ 
one binding-screw to one pole of a small LerlTl* 
Connect the other binding screw, by means of a 1 
wire, to a telephone, and bring a return wire from °t^ 
telephone to the other pole of battery. The tick 
a watch, the sound made by the walking of a fly can b 
distinctly heard at the telephone end, if the fly or the 
watch is placed on the cigar-box forming the sounding 
board of the instrument. * 

Water Regulator tor Induction Coils._ 

Instead of the sliding tube arrangement described 
a t § 49, it is sometimes convenient to have a 
separate regulator of the strength of shocks, etc. The 
following will be found very easy to make. Procure a 
stout glass tube i in. bore,. 12 in. long. Fit it with a sound 



Fig. 66. 

cork at each end, run a short length oi No. 16 copper- 
wire through the centre of one cork, and a longdengtn 
(about 11 in.) through the other. Make a ring oi 
the wire at each outer extremity. I ut one cork in fi 1 
the tube with water, then insert the other cork, 
dry, then sealing-wax the outsides of corks, 
the long wire is drawn out, the weaker will be the 
from the coil, whfcn this regulator forms part of t c 
circuit. 

















APPENDIX TO TABLE OF Wrpp 
RESISTANCES, Etc., § 73 . 

It Is frequently necessary to know what diameter of wir 
must be used to carry a current safely. id with 
injurious heating. 1 he following table gives approximately 
,he ratio between the gauge of the wire, and the safe current 
in amperes, which the wire can carry. 
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is Amperes. 
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wirfcnni V,C re ^ crs *° ordinary commercial copper 
“ttterial^* ^u N ° T ap P llcat>le to an y wire of different 
tiiver, &'r p- aS ^ Iass » ^ ea ^, tin, platinum, German 
^ordinar vcn P Hre copper differs considerably from 

^Ples tric(J C | >rnrnCrC * a ^ art ^ c » * n car rying power; some 
°* 0ca dy d 0 , 7 me havin S a “ safe carrying capacity " 
c g^cn in the tabic. 
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«ra hold down to thg base board by tbe two V,: .. 
s, /. At the point where the wire crosses 
hooj» (which should be about 4 in. in diamete 1 *°, f0rm th ° 
wrapped round, on both portions, with a lave • ’ wir ' >> 
ribbon, which serves at once to separate them tT tW0 of * ill < 
contact wife each other, and to retain the wireT” ,?° Ctric * 1 
of a ring. At the upper portion of the rum • n f lho **J* 
little hook, h, which is held in position by bcinT"^,’ 
bound round with a little silk twi st 7 8 neatly 

At each extremity of the stand is a wide strip of shoe, 
l -Lent at right angles * y, of the shape figured 

G ?‘r? d l . 0 the b “ e ' board by. two small screws e e 
and furnished with a binding-screw, k k', to make connection 

y.:M z battery if required. Each of these strip, (the centre 
cf which should coincide with the central plane of the ring) 

“ p f forated w,th four equidistant holes, one on each side 
Cl the centre and one above and below. These holes are 
to pernut the introduction of a straight wire or wires, above, 
below, or on either side of the centre of the ring. These 
v/ircs serve to conduct the current from one strip to the 
other. Two magnetic needles may be used with this in- 
strument namely, one free to move vertically only, as 
figured at m ; and another so suspended as to twin# 
horizontally. The former is furnished with two hook , by 
which it may be temporarily held by the ring; the latter .3 
provided with a fine silk suspension, which can bo slung on 
to the hook h in the ring. This instrument, which Mr. 
Kobertson calls the “ Deflector,” may be used in the following 
mode: 

I. Having placed the 11 deflector w with the brass *trij* 
pointing north and south, hang tho “vertical ncciile M 
from the top of the ring. Now insert » brass or copper 



Ml 
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through the upper holes in the strip*, and couple up the 
bintl»^' scre ' V3 °° the StrilJS " lth a batlcr y- JVo Deflection 

*"*2 Place the wire in the lower pair of holes and a-ain 
Couple up. Still no Section. 

3. Now place the connecting wire in the right-hand pair 
3 f holes. Deflection takes place. 

4. Place the connecting-wire in the left-hand pair of holes. 
Deflection ensues in the opposite sense. 

5. Remove the “vertical” needle, and substitute t’ie 
“horizontal.” Now place the wire connector in the pair of 
holes ovcf the needle ; couple to battery. Deflection ensues 
in one direction. 

6. Place the wire connector in the pair r.f holes under the 
needle. Deflection is obtained in the opposite direction. 

7. Place two exactly similar wires, one in the pair of holes 
afcwand the other in the pair of holes below the “ horizontal» 
needle. On coupling up to battery no deflection occurs, if 
the two wires are equidistant from needle, and if both be of 
^conductivity. This is, however,seldom the case, and 

9. Wire. ^‘^ ercnt £ au £ e > but of same material. 

0f differe « material. It, 
the distance, £“ 1 ® ^ tHe better 

^"•rfthe rtngf/th^T ° f . the ‘“«rument, place the 
* °« of the hole in?^" 01 ' 0 merid ‘ 4n ' «move all tho 
J** ia ‘k.rl Bg , and " th# , !t "P 5 ' sus pend the horizontal 

vJi**; CUrT * n ' trough” th 'b'LT* in th * PU ° 8 * ti ’° 

rtB « * <■ ^'flection ensue, e 


Jeff Behary 2019 







1 89 


APPENDIX. 


it. Reverse the direction of the current r, „ 
opposite direction. * ^faction fa 

The other instrument, or •• differential i 
consists simply in a base board, as shown 

which is fastened by four binding screws a > S ?‘ B » t0 

ring r made of two insulated wires lying side V ^ * 
extremities of which are connected to the four bin,/ ^ UlC 
At right angles to the plane of this ring rises a li/f 
gular frame of stout brass wire p on f c ^ * rec tan- 

3 SmaI1 Spiral ° f WirG ' termin ati°ng V in C a hook 
Q. (This serves to suspend the magnetic needle ) 



0 

Tig. 59. 

calfofthe “ Wd^*? W!re ’ ^ ^ ^ W ’ 

vj jj 0 1 -erves to connect the nearer pair of 

neti When re< i llired - A “ horizontal ” mag- 

of sus P ended hy silk, may be hung in the mi.idle 

hook q 1 ^ 10 ^ ° r t0 ° nC ° r ot ^ er s * de °f hy means of the 

^Tlb is instrument can be used to prove the counteracting 

ytr . °. Currcnt f ,n opposite directions ; since, if the bridge 
inserted in the binding-screws c d } and a current be 
round by the binding-screws a a\ it traverses the twe 
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rings in opposite directions. Hence the neerfi . ' 8) 

if perfectly centra]; but if the needle be t “ DOtdea ««cd 
nearer circle governs the needle. Havi ° ° B ? side ' 'he 
needle to perfect centrality by sliding the !' 1 ' iusted the 
needle is unaffected by any current passing th ® Until the 
rfay be used for comparing the current tL* 
cells. To this end it is only necessary to rtm y dlff erent 

Ja~.pl- -P— ™n »'». 

SS™'"' or,h ' — 


APPENDIX TO BATTERIES § 95. 

Accumulators, or Storage Batteries. —If a current 
of electricity traverse an electrolyte (any compound body 
capable of allowing the passage of electricity) decomposition 
of that body takes places. The surface of the conductor 
by which the current enters (the positive electrode or anode) 
attracts to itself the more negative constituents of the said 
body ; while the conductor by which the current leaves the 
decomposition cell (the negative electrode or kathode) in like 
manner attracts to itself the more positive constituents of 
the compound. As this decomposition is only of 
means of the electric strain put upon the constituents < • ••' 

compound, it is evident that if the strain (iht 
electric current) cease, the eflect will also cease, and recom 

Non.— For * more exhaustive work on this subject, ih* ^ 

*fcrred to Sir D. Salomon’s practical handbook, ^ 

Accumulators and Private Electric Light Instill * 1 * 0 •** 

Co-klSHS. 
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position will be effected ; in other words, the original ,1 

trolyte will be reformed, and a current of electricity J 

in the opposite direction. (See § 81). We may liken ,n P 

effect of the current to a force exerted against a snrin„ J j 

the electrolyte to the spring. When the force exerted ^ 

removed, the spring, in recovering itself from the stra.n 

exerts a force in the opposite direction to that orieinalhl 
employed s^auy 

Based on a knowledge of these facts, and an application of 
Ohm s law (5 82), we are able to construct an apparatus 
which shall return to us as electrical energy a considerable 
percentage of. the current passed through it, and at will to 
cause tbe energy to manifest itself either as a large current 
at a low pressure, by diminishing the internal resistance ■ 
or as a smaller current at a high pressure, by arranging the 
elements m series, so as to get cumulative effects. 

R ^ aCC o mUlat ° r CVer made was - Perhaps, that of 
Rtter, who in 1803 constructed a secondarypile of a number 

rWlTn meta i' SCparated ^ Pieces of moistened 

rtf*i ... . ^ the opposite extre- 

ra ties of this pile with the poles of a battery, the pile will 

be found to have acquired the power of producing, for a shor 

t * me ' » current op posite to th at of the battery. 

/ , \ "® xt t0 uullzu ^e polarization current was Grove, 

who devised what is known as the “ gas battery." This 

I consists of two platinum plates, standing upright in a vessel 
/ °* T atCr - cach Pi*te being surrounded by a glass tubo dosed 
■t e top with a platinum wire in connection with each 
pute sealed in the top of each tube, and projecting out of it. 

P*^ ,,n 8 * current through the water by means of the 
projecting wires, the water is decomposed, the oxygon col¬ 
lecting is the tube at which the current enters, and the 
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S hydrogen in that at which it lca VC3 n l 9» 

main current, and connecting up the'two the > 

current is set up in the opposite direction £ Unum "•ires, . 

- and oxygen recombine to form water. ' Wb ' le lhc h ydro g ' en ' 
To Gaston Plants is, however, due the h 
made the accumulator a practically us.fi, l •° n0Ur ° f havin 8 
The Plant £ Accumulator, which for eBd'*””?' 
yet been surpassed, may be made by taking ,cnc >’ has not 
r V in. lead, each about 6 in. wide by 3 ft. $hcetJ of 

on a flat table, then placing lengthwise on this S" 
strips of india-rubber, a trifle longer than the leaden shl? 
but only i m. wide, at equal distances from each other’ 
Over these is to be laid the second leaden sheet, and over 
this latter again, three india-rubber strips, similar to the first 
three. (These serve only to keep the sheets from contact 
with each other, and may be replaced by asbestos cloth or 
any insulator not acted on by acids). The two sheets are 
then to be rolled into a tight spiral on a wooden cylinder. 

A leaden strip or lug is soldered to one end of each sheet to 
serve as terminals, for connection. 

A cylindrical glass or earthenware vessel (glazed), of 
sufficient size to contain the spiral, but leaving the lugs pro¬ 
jecting above the upper extremity, is now fitted with a 
paraffined wood, or ebonite cover, having two apertures to 
admit of the passage of the lugs. The spiral U,.ti 0 
tied together on the outside with a gutta-percha or 
rubber band, may now be inserted in tin. con tan 
into which must have previously been r ol j rt - w || C o 

ing mixture, to reach nearly to the top of the sp.r . 
this latter is inserted into the jar, viz. . 

Water ... 10 P arts by rneMUrfr 

I Sulphuric Acid * P art 
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N B.—In mixing sulphuric acid with water, it ^ust he 
borne in mind that the acid must be added in a fine stream 
to the water, stirring with a glass rod m the meantime, and 
tint the water to the acid ; otherwise the violent reaction 
may cause a dangerous accident. The Plants cell thus 
constructed has to be “ formed,” that is to say a current of 
electricity has to be passed into it until small bubbles of 
oxygen gas show themselves at the anode, then discharged, 
then again charged in the opposite direction, and again dis¬ 
charged, and so on for a fortnight or more, until the surfaces 
of the leaden sheets, by continual oxidation and deoxidation 
have become sufficiently spongy to retain a considerable 
charge. It is this “forming” that constitutes the great, 
and, indeed, the only objection to the PUntd accumulator. 
The time necessary to effect the “ formation ” may be 
greatly shortened, as shown by Plantd in 1883, by immers¬ 
ing the leaden sheets in a 20 per cent, solution of nitric 
acid, previous to subjecting them to the action of he charg¬ 
ing current. Faure, later on, showed that the long and 
tedious process of “forming” the plates by the influence of 
the current, might be still farther abbreviated, by mechani¬ 
cally dressing the surfaces of the plates with lead in an 
oxidised condition. This is effected by making a paste of 
red lead and sulphuric acid, and smearing the surfaces with 
this paste, previous to rolling up the sheets. This enables 
theaccumulawr to be used, after it has been charged two 
or three times only. Innumerable “patents” and improve¬ 
ments have been made on this device, such as punching, 
honeycombing, or gridding the leaden plates, to enable 
retain the paste, which is very apt to fall *"*? 
from the surface during action. 




•1 
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The following data as to the E.M.F a 93 

accumulators may be of interest’ End ^P^ty 0 ( 
1st. Each cell, irrespective of size and number of , 
niay contain, provided these are connected to f P . il 
ally but two plates, will have an E.M.F. of a b ou ,° rm V ‘ rt “' 
when first charged, quickly falling to about •> voK ? ^ 
it remains steady until nearly exhausted \V h 'I,'f 
E.M.F. falls to 1-9 volt it is a sign thatthe discharge should 
be stopped, as it is not advisable to completely discharge the 


cell. 


2nd. Every square foot of surface of the positive plate in a 
well-made accumulator (say the E.P.S. type) is capable of dis¬ 
charging at the rate of six ampires per hour, or one ampere 
for six hours (six ampfcre hours). This is onl} true if the 
plates are arranged in parallel , if they are arranged in 
series, so as to obtain a higher E.M.F., then the quantity to 
be discharged is equal to the surface of the one element only 
at the same rate. 

3rd. The charging current, in amp&res should be some¬ 
what less (say ^ less) than that of discharge. | 


As a practical illustration of the application of the two 
first rules: suppose we desire to light a 5 c.p. lamp, 0 
hours’ resistance, for one hour. Such a lamp " lJI 
about I ampere of current to flow throug 1 * f 1 k 


properly. 

H Anro ♦ /-» Ar\rrt> I 3 TT1 nflTC 



through 8 ohms 
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present at least this amount of positive surface. Therefore 
6 * cells, coupled in series, each cell containing a pair of 
plates i foot long by a inches wide, would just do the work 
desired. 

Pocket Accumulator. —Many amateurs are desirous of 
constructing a small pocket battery, capable of lighting the 
little 4 volt “fairy" lamps, us ed for scarf pins c zhzxl 
decorations. The following will be found easy to make and 
effective in action :—Having procured some good sheet gutta¬ 
percha, £ in. in thickness, let three squares be cut from it 
3$ in. x $ each, two others 5 in. x I* in., and one 
3$ in. x 1£ in. This latter having been laid on a smooth 
slate (previously moistened on the surface to prevent adhe¬ 
sion) a rather hot poker is passed quickly once or twice over 
its surface, so as to render it soft and sticky. The narrowest 
edges (5$ in.) of the three larger squares (those 5 in. X 3$ in.) 
are then lightly rubbed over with the hot poker, and imme¬ 
diately pressed down upon the strip on the slate, so as to 
divide it into two equal spaces, or little over £ in. wide, by 
3 l in. long. Special care must be taken that the thr^e up¬ 
right squares which) are to form the sides and central parti¬ 
tion of the accumulator box) adhere firmly and at all parts 
to the bottom strip. An assistant should hold these square 
upright and parallel, while the operator proceeds to heat 
with the poker the two remaining side strips (5 in. by if in.) 
which he applies while hot to the side3 o the Cell. The 
same care must be taken that perfect adherence talus plai 
with these strips and the three squares, as in the case above 
with these latter and the bottom. If this be not attended 
to, either the whole cell will leak into the carrier's pocket 
or the internal divison will allow the fluid to pas'* from one 
side to the other. This latter defect would be fatal to the 










appxxd/x. 


du c action of the accumulator. To test this, when „ 
j$ quite cold and hard, it will be well to fill one side ** 
fully with water, and notice whether there be any leak^" 
either through the sides of the central partition, or toT 
outside. Should there be any leakage externally, the water 
should be emptied out, the cell dried, and the defective joint 
rubbed over external!) with the hot poker, until the joint is 
made sound. Should the defect be internal, a piece of stout 
wire bent into the shape of L should be heated at one limb 
and this rubbed over the defective portion, so as to secure a 
perfect water-tight compartment. 

Four plates, 4f in. X 3 in., with an ear or lug about one 
in. long by one in. wide, must now be cut out of some ft 
in. sheet lead. With a small punch or bradawl, these 
plates must be perforated all over, as thickly as possible 
to within about $ in. of the top, or lug end. A thick paste 
must now be made by mixing some good red lead with 
equal parts of oil of vitriol and water. The holes which 
have been punched in the four plates, must now be filled 
in with this thick paste, by meatgs of a Hat wooden stick 
or spatula. The surface also of the plates must be liberally 
smeared over with the paste, the lugs only excepted, rhe 
plates should now beset aside for a short time, to a o 
the paste to harden. While this is taking place, a piece m 
cigar box should be cut of-the exact size to tit tnc t P 
the gutta-ndreha box previously made, viz., 3 r • . • 

A central lino having been drawn length"* ^ 

two slot* ft in. wide by I in. long arc cut on 
the said line. The use of these slots )-> to a r ” _ should 
sage of the lugs or ears of the leaden i tt ' fno c,r * 
^ all parallel, and stand about i I,u ,l i ^ drilled 
holes, nearly Jin. in diameter 
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through this cover, one on each side of the centra! line, and 
equidistant from the slots. These holes serve to take short 
lengths of glass tube, similar to that used in feeding bottles. 
The wooden cover must now be soaked in hot melted paraffin 
until thoroughly permeated with it. The lugs of the leaden 
plates are now passed through the slots (which they ought 
to fit tightly), the two central ones bent towards each other 
til! they meet, cut off at the point thy meet, and soldered 
together. To each of the two outer lugs is spidered a small 
binding screw, to serve as terminals. Any excess of lead 
on the lugs may now be cut off. The gutta-percha cells 
should now be nearly three parts filled with dilute sulphuric 
acid (1 part acid to 4 parts water) and the plates im¬ 
mersed therein The acid should not reach the top of the 
cells when the plates are in, the lid or cover should rest on the 
top of the cells all round. Should this not be the case, the 
leaden plates must be cut a trifle shorter. Two short, lengths 
of tube are now inserted into the holes left for that purpose, 
and cemented into position with a cement made of one part 
melted pitch and two of gutta-percha, applied hot. With the 
same cement, the top or cover must be cemented down to 
the outer cell ; if the cover be cemented all over (except 
the mouth of the tubes), it will prevent any chance leakage. 
A little soft india-rubber stopper should now be made to 
fit the orifice of each tube, removable at will.' 

To charge this accumulator it should be connected 
a small dynamo, or to a four-cell bichromate or chromic a- 
battery ($ 98) for three hours, then the terminals connected, 
so as to allow it to discharge itself, then charged in tnc 
reverse direction, and so on for several days in succession, or 
until it is found that the accumulator will ring an dec. 
bell for fifteen minutes, after being charged only ten minutes- 
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When this occurs, the cell must be charged in one direction 
only, the terminals being marked in order to know where to 
connect for the next time of charging. When complete, this 
accumulator will light a 3 or 4 volt lamp well for about 
tw0 consecutive hours. 

It is advisable to charge the accumulator within about an 
hour or so of being wanted for use, so as to incur as little 
loss of power as possible, due to the unavoidable short- 
circuiting which takes place in the inside, through the 
damp Hd. Previous to permanently sealing up the cell, it 
will be necessary to place a small piece of india-rubber 
« between each pair of plates, to prevent any accidental 

contact or “ short circuiting.” 


APPENDIX TO DYNAMO, S 74 *’ 

Electro-Magnets.— Many amateurs are puzzled how to 
wind the iron cores of dynamos, electric bells, &c., in order 

to obtain desired results. . , 

The first point to be noted is the amount of wire to be 
got on the core. Since the magnetizing effect ofthecurren 
decreases as the distance from the iron core mere > 
proportion to the square of the distance, it o o\ 

s.««.i. a - r“ TL££ s - 

a certain point. In practice, it wi ^ thin 
advantage is gained in putting on ' clcctr0 . m jgnct to 
increase the section of the comply ^ gypposc■ wc 

three limes that of the bare ir°n corc - lTn ct rf 05 ^ ,fi 
had a core one inch in diameter. r ie s hould not 

wound electro-magnet, including the 
Hilee inches. 
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The second point is, What gauge of wire must be used 
wherewith to coil the core ? 

By experiment it has been ascertained that the magne¬ 
tising effect is the same, whether 1,000 ampfcres are sent 
once round an iron core, or whether one ampfcre is sent 
i,coo times round the same core ; or, in other words, “ the 
magnetising effect is proportional to the number of ampere- 
turns of coil.” If, therefore, we have to wind an electro¬ 
magnet to be used with a large current of low E.M.F. we 
must wind our electro-magnet with few coils of thick wire, 
both for the sake ol carrying this large current, and ot 
avoiding resistance. If, however, the current at our dis¬ 
position is small, but delivered by a high E-M.F. then we 
select a finer wire. 

The third point is the direction of winding. 

To produce a magnet with normal poles (one north and 
the other south), the direction of winding must always be 
the same. Let us suppose we start winding in the direction 
of the motion of the hands of a clock : then, although we 
are at liberty to coil over the first layer, any number of 
times, yet we must always wind in that same direction, viz., 
from left over to right This is true, whatever be the form 
of the magnet core. It is easily seen, that if (as in bell 
magnet:, horseshoe magnets) the winding is not carried on 
right round the bend or “yoke,” but the wire ma.de to cross 
over to the other limb, the winding will apparently be in the 
opposite sense, that is, if viewed from the poles, will pass 
over one core to the other, thus : CO. Lastly, it is some¬ 
times necessary, as in the Gramme machine, S 72 Fig 43, 
to produce one pole in the middle of a bar, and two opposite 
poles at the extremities. In a Gramme machine, the upper 
''le-plece is to bo, say north. Hence, the two cxtrmitiei 
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flftl.e upper bar or core must be south. To obtain this 
u !t (consecutive poles) the direction of winding must be 
^evened when we cross over from the left-hand bar or cere, 
T * the right-hand one. Suppose we start winding to the 
loft-hand of the upper pole-piece, and begin winding in a 
direction opposite to the motion of clock-hands. When we 
have coiled the bar with the desired amount of wire (always 
in the same direction) we carry the wire over the pole-piece 
Ind commence winding the right-hand core or bar in the 
opposite direction, i.c. } the same as the motion of the hands 

I - ofaclock. 
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INDEX 


Accumulators, see Appendix 
Alloy for Thermopile, 143 
Amalgamation, 148 
Ammeter, 116 
Ampere, 116 
Apparatus necessary, 1 
Armature, Insulation of, 103 

-Pacinotti, 109 

-Siemens, 99 

-Winding, 102, ill 


Batteries, 146, 189 

- Chromic Acid, 151 

-Daniell, 154 

-Double fluid, 153 

-Secondary, Appendix 

-Single fluid, 149 

-Table of E.M.F., &c., 155 

Battery for coils, 88 
Bertsch’s Machine, 28 
Bichromated Paste, 35 
Binding Screws (*-ubstitute.>j, 148 
Bobbins, winding, 96 
Boxes, G^s-capped, 117 
Brass Pivots, 9 
Brushes, Wimshurst, 65 
■-Dynamo, 106 and 116 

Canada Bajsam, 56 
Carre's Dielectric Machine, 40 
Cells, 140 

“-Creeping in, 153 


CUmond’s Thermopile, 14j 
Coating Lcydtn Jar, 72 
Coils, Induction, 88 

- Medical, 81 

- Primary, 83 

-Secondary, 85 

Collectors, 69 
Comb*, 49 and 55 
Commutator, 101, 116 
Condensers, 70 

-* Fizeau's, 76 

-Microfarad, 79 

Consecutive Poles, 115 
Contact Breaker, for coil, 84 

-for magneto, 98 

Core, iron, 83 

Coulomb’s Torsion balance, 20 
Creeping, in cells, to prevent, 153 
Cushions, 66 
Cutting Zincs, 148 

Dynamic Instrument. 3 l 
Dynamo Brushes, 106 and Il6 

- Gramme, 108 

-Manchester, 109 

-Magneto, 99 

-Volts in a, 110 

E.M.F., what it is, 121 
Electro-motors, 164 

- magnets, 197 

Elcctrophorus, Volta’s, 23 
■ — — Composition for, 27 
Electroscopes, pith ball, 12 
— ■ . Gold leaf, 14 
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S^SvSa-*-. 76 

Foucault’s Currents, 116 

Franklin’s Tlate, 75 
Frictional Instruments, I 

Panes, 75 


Galvanometers, 13L 

_-Astatic, 133 

_Deflections, table of, 137 

__Single needle, 132 

.--Tangent, 134 

Glass-capped boxes, II 7 

-Cutting, 29 

__. Drilling holes in, 31 

-Plate, mounting, 29 and 34 

-Pivots, 9 

-Threads, 11 

-Testing for insulation, 41 

and 71 

Glue, acetic, 32 

- : — Prout’s Elastic, 3 

Gold-leaf electroscope, 14 
Gold-leaf, to cut, 18 
Grading, 119 
Graphite, mounting, 150 


Hochhausen Commutator, 116 
Holla Machine, 47 
Hubs, condemned, 116 


Induction Coils, 88 
Inductor, 54 

Influence Machine (Wimshurst), 5 
(Holtz), 47 
(Carre), 49 
(Bertsch), 28 
(Volta), 23 
Hon, core, 83 

,fon » *°It, importance of, 115 
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Knobs or Balls, size of, 63 


Laminated Armatures, 100 
Leyden Jar, 71 


Magnetic Needles, to make, 7 an d 

Magneto-electric Machine, 90 

-for shocks, 90 

-unidirection, 99 

Materials indispensable, 2 
Microfarad Condenser, 79 
Microphone, 180 

Mounting Graphite Rods or Plates, 
ISO 

Neutralising Rods, 64 
Ohm’s Law, 122 


Pacinotti Armature, 109 
Paper, paraffined, 77 
Papyroxyline, 26 
Paraffin, 18 
Paraffined Paper, 77 
Paste, bichromated, 35 
Phonograph, 170 
Pith Balls, II 
Pivots, brass, 9 
-glass, 10 


Pointers, li» 129 
Poles, consecutive, IIS 
Porous Cells, M 7 
Primary Coil, 83 
Punchings for armature, 109 


lion of current to doflocton 37 

Varnish, 13* 37 

tn armature coila 11* 


** # » 73 

***** r "•felloe, receipt /br, jj 


Sat-ammoniac, 

Sector, 59 t 
Shellac Vanda 


6, 155 
h, to w» k# ’ 
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Solder, 4 
Soldering, 3 

-fluids, 5 

-iron, to make, 3 

-with flame, 7 

Spangle Jar, 73 
Spider Wheel, 109 
Stands, 37, 42, 47, 60, 66 
Star Wheel, 109 
Straws, for pointers, &c., II 

Teaching appliances, Appendix 
Telephone, 156 
Thermopile, no 

-Ar ** 


illoy, 143 
Simple, 140 
Clamond’s, 143 


Tinning, a soldering iron, e 
Tools, needful, 1 ** ’ 5 

Triblet Tubing, 81 
Tube, glass, to work, 10 
Triblet, 81 



Varnish, red, 13, 37 

-Shellac, 58 

-* White, hard, 13 

Volt, no, 130 
Volta’s Electrophorus, 23 
-Composition, 27 

Watt, no 

Wheatstone’s Bridge 128 
Winter’s Ring, 69 
Wire on armature, 113 

■ On field Magnets, 113 

oteuxymg power, 164 
table °/ resistance of, 112 

■ testing for insulation, 103 
-— German Silver, 125 

Zincs, amalgamation of, 14$ 

-to cut, 148 
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COILS 


Swett& Lewis 
Company 
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HOT minus. 


THE KINRAIDE COIL 


Is excellent for treating cancer and all 
diseases of the skin* 


ITS STRONG POINTS: 

Ease of regulation, 

Cannot be broken down, 

Run on any commercial electric circuit. 
Always ready to work. 



Write for Catalogue. 


3WETT&LEWIS CO. 

79D Franklin St., Boston. 


Mahers of Crooks Tubes, Static Machines, 
X-Ray Outfits, and all hinds of Electro - 
Th**rapeulical Apparatus . 


(C) Jeff Behary 2019 


2 












Output — Steadiness of Ray — 
No Breakdown — Unaffected by 
Weather — Easily Carried — Con¬ 
nects to Any Electric Lamp Socket 

Prices Greatly Reduced 


Catalogue No. 4 

LEWIS COMPANY 


Send 


TO 


SWETT 




Boston 


Mass 


Street 


18 


Boylston 
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Figui 151. 
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Figur 1.13. 
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Tignr 155 . 
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Figtir 15f. 
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Der Unterbrecher selbst besteht aus einem zylmdmchen* guBcisernen 
GefaB, das durch eine Schieferplatte abgedeckt wird, Diese wird an Ihren 
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vier Eckert durch Schrauben fesT 
gehalten. In der jMittc wird sic 
durch die senkrechte HauptweUe 
durtlisetzt, die in einem Kugellager 
lauft. An ihrem oberen Ende tragi 
diese Welle zwei Schnurseheiben, 
von denen die eine zur Bewegimgs- 
ubertragung vom Motor aus 7 die 
andere zu der we iter unten bc- 
schrtebenen Queeksilber - Hebcvor- 
Hehtung dient; An ihrem unferen 
Ende tragt die Welle eine Trommel 
von Stability an der zwei nach unten 
zungenfdrmigzugespitzte,, aus amal¬ 
gam iertem Kupfer besfehende Kon- 
taktstucke so befestigt sjnd* dafl sic 
mit der Welle in leitender Verbid 
dung stehen. Auf der Trommei 
schleift eine Kupferburste, die an 
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eine 

aus 


Zur Fiillung dieses Mo- 
dells sind 700 g (800 
ecm) Alkohol und 3500 g 
(260 ccm) Quecksilber 
erforderlich. 

Qleichsam die Urn* 
kehrungdes Boas’schen 
Turbinen Unterbrechers 
ist der Levy’sche 
Quecksilbcrstrahl- 
Untcrbrecher (vergl. Fi- 
gur 165 bis 167). Bei 
ihm wird ein stillstehender Quecksilber- 
strahl gegen einen rotierenden zylindrischen 
Metallzvlinder, der mit Ausschnitten versehen 
ist, geschleudert. Der Strahl wird durch 
mit der Hauptwelle verbundene Kapselriiderpumpe d erzeugt, spritzt 
der Duse f gegen den Kontaktkranz g mit den daran befestigten, 




Figur 1CI. 


Figur 1C3. 



(C) Jeff Behary 2019 


9 




























































122 



Figur 166. 



Vertauschung der Kon- 
taktstucke verandert 
wcrden. Bei Bedarf 

konnen ubrigens Kon- 
taktstucke herausge- 
nommen oder breitere 
Kontakte eingesetzt 
werden. Durch Ver- 

wendung von Petroleum 
anstatt Alkohol oberhalb 
des Quecksilbers ist jede 
Explosionsgefahr ver- 
mieden, weil die Ent- 
fla m m ungst e m per atur 
des Petroleums sehr 
hoch liegt. Durch das 
GlasgefaB sind die Vor- 
gange im Unterbrecher 
und die Hohe der 
Fiillung stets sichtbar, 
auch ist dadurch die 
Rcinigung vereinfacht, 
weil nach Herausnahme 
der Unterbrecherteile, 
die alle an der Schiefer- 
Deckplatte befestigt 
sind, nur das GlasgefaB 
mit den Flussigkeiten 
zuriickbleibt. Die Fi- 
guren 168 und 16 4 J geben 
ein Bild der mit diesem 
Unterbrecher erzielten 
Funkenentladungen 
eines Induktoriums. 

In anderer Weise 
wird die Regulierung 
der Stromschlufldauer 
wahrend des Betriebes 
bei dem Wodal-Unter- 
brecher der Elektrizi- 


Flgur 167. 
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Figur 168. 
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Figur 169. 
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<jeiaD\vanaungen Diiaei. uie Dewegucne ^cneme wira von aem rouerenaen 
Quecksilber milgerissen und ihre beiden Kontaktsegmente tauchen in regel- 

maBiger Wiederholung in den Queck- 
silberring ein, so dafi bei jeder Um- 
drehung der Speisestrom des Induktors 
zweimal geschlossen und geoffnet wird. 


RBOfiVK 

SbmHBML 



Figur 176. 


Figur 177. 


Wie sich aus dem Vorstehenden ergibt, spielt sich der Unterbrechungs- 
vorgang in aufierst einfacher Weise ab und verlauft absolut gleichmaBig, 


(C) Jeff Behary 2019 


14 
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wird. Die Kontaktscl 
die in das zentrifugie 
tragt an zwei sich g< 
mit der Achse verbundi 
beim Antrieb der Sch( 
Zentrifugenachse aus rh] 
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Figur 331 zeigt die Dr. Levysche Kontrastrohre mit Wasser- 
kuhlung. Einen weiteren Fortschritt stellte die in Figur 332 abgebildete 
H i r sc h m a n n’sche Wasserkuhlrohre dar, bei der ein mit der Anti¬ 
kathode verbundcner Metallstab in den Kiihlwasserbehalter eintauchte. 

Bei den Rohren, die durch flieBendes' Wasser 
gekuhlt werden sollten, muBte die Vcrbindung des 
Wasser zufiihrenden Schlauches mit der Wasser- 


1'igur 331. 


Figur 3.TJ. 





Figur 331. 


Figui 3:<3. 


leitung(Erde!)moglichst vermiedcn werden. Eine Anordnung dieser 
Art geschah viclmehr in der in Figur 334 abgcbildeten Weise, 
Rohre (Figur 333\ und Einrichtung nach Ferdinand Ernecke 
in Berlin. An Stelle von Wasser konntc zweckmaBig auch 
blondes Harzol verwendet werden, wie dies von der A11 - 
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gemeinen Elcktricitats-Gescllschaft in Berlin fur ihrc diesbeziigUchen 
Rohren (Figur 335) empfohlen wurde. 

Wahrend bei den im vorhergehenden beschriebenen Wasserkuhl- 
rohren die Antikathode iiber den geschlossenen Kiihlbehalter hinuberge- 
schoben und das Platinblech so von dem Kuhlwasser durch die Glas- 
wand des Reservoirs getrcnnt war, hat C. H. F. Muller in Hamburg, 
auf Anregung von Walter zuerst eine Rohre fur hohe Beanspruchung 
konstruiert, bei welcher die Anti¬ 
kathode den Boden des Kuhl- 
wasserbehalters selbst bildet 



(Figur 330).*) Die Kiihlung ist 
in diesem Fall, wo das Wasser 
direkt die Riickseite des Anti- 
kathodenplatinbleches beruhrt, 
eine viel wirksamere als bei den 


oben beschriebenen Rohren mit 


indirekter Kiihlung. Die Antikathode be- 
steht aus einem Platintopfe, dcr 
kathodcntrager aus einem Glasge 
welches vor Benutzung der Rohre b 
etwa drei Viertel seines Inhalts 
Wasser zu fiillen ist. Aehnliche 
struktioncn sind spater auch von Bu 
undGundelach in den Handel geb 
worden. Trotz der hohen Beanspruchi 
fahigkeit derartiger Rohren mit dir 
Wasserkiihlung der Antikathode ist 
in neuester Zeit, wie wir weiter i 
sehen werden, doch meist wieder zi 
Rohren mit Mctall- bezw. Luftkiihlun 
Antikathode zuriickgekehrt. Die 
bezuglichen Konstruktionen weisen 
gegenuber den alteren gewaltigc 
schritte auf, so daB man heute sogar 
Rohren in alien den Fallen, wo es auf 


e be- + 



Fitfur 


hoehste Leistungsfahigkeit ankommt, im allgemeinen den Wasserkuhl- 
rohren vorzieht. 

Der letzte wesentlichc Fortschritt in der Roentgenrohren-Konstruktion 
endlich besteht darin,daB man zur Herstellung der Antikathodenspiegel an Stelle 

*) D. R.-P. Nr. 113 430. 
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'). Erneuerung des Gasinhalts durch Zufiihrung atmospharischer Luft. 

Eine andere Methode, die zuerst von Dr. Max Levy und auch spater 
von W. A. Hirschmann angewendet wurde und neuerdings in ver- 
besserter Form von Heinz 
Bauer ausgefiihrt wird, besteht 
darin, daB der Rohre von auBen 
Luft zugefiihrt wird, so viel 
naturlich nur, daB das durch 
Luftverbrauch in der Rohre 
erhohte Vakuum wieder auf 
den normalen Zustand gebracht 
wird. Figur 341 zeigt eine Ab- 
bildung der Levy’schen Rohre, 
bei der eine kiinstliche Un- 
dichtigkeit durch einen gut 
verkitteten Schliff bewirkt 
werden kann. Diese Rohre ist nur fur starken 
Gebrauch bestimmt, weil andernfalls zu viel 
Luft von auBen eindringt. vw* 312 - 



Figrur 311. 
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Koemgenronre n verounaen; aie i< 
steht also mit 3 Leitungen in Verbir 
dem Anoden-, Kathoden- und Rcj 
kabel. Wird nun durch Zug an dem 
griff H cine Verbindung der beiden 
takte F und 0 geschaffen, so fliebt der 
spannungsstrom tiber die Reguli 
richtung C der Rohre und ihr Vakuun 
herabgesetzt. 



SoKiAfiKM. 
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herangebracht. AuBerdem ist diese Stelle der Olaswand 
besonders dunnwandig ausgewdlbt, urn nach Moglich- 
keit viel weiche Strahlen hindurch zu lassen (Figur 355). 

Die Burger-Roentgenrohren werden mit einer auto- 
matischen Vakuumregulierung (Figur 356) ausgerustet. 
Dieselbe besteht aus einer seitlich an der Roentgenrohre 
angebrachten Nebenrohre, in deren Innern sich zwei 
Elektroden befinden. Die Elektrode C hat eine spiral- 
formige Gestalt und umgibt die andere Elektrode F. 
Letztere besteht aus einer Substanz, weiche geeignet 
ist. Gas abzugeben. Soil die Regulierung automatisch 
erfolgen, so wird der Drahthebel D aut eine gewisse 
Entfemung vom negativen Pol A eingestellt. Die Ent- 
fernung richtet sich ganz nach dem gewunschten Harte- 
grad und betragt gewohnlich etwa 2 bis 6 cm. Sobald 
das Vakuum beim Betriebe harter wird, springen Funken 
vom negativen Pol A nach dem Drahthebel D. Auf 
diese Weise gelangt dcr elektrische Strom in die Substanz- 
Elektrode F, so daB eine bestimmte Menge Gas von 
derselben abgesondert wird und das Vakuum wieder einen weicheren 
Grad erreicht. Niedriges Vakuum laBt sich bei dieser Art Regulierung 



Figur 356. 



Figur 358. 
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Stromstarke muB dabei moglichst gering gewahlt werden. 

Emil Gundelach, Gehlberg. 

Auch diese Firma stellt als Spezialitat Luftkiihlrohren her. Neben 
der bereits oben beschriebenen Patentrohre — Figur 357 zeigt eine solche 



rittar 360a. 


mit Osmo-, Figur 358 mit Gundelach-Regulier-Vorrichtung — ist eine 
ahnlich gebaute Blendenrohre zu erwahnen (vgl, Figur 359). 

DerAntikathodenkopf derselben tragt eincMetallhiilse. welche eine eroBc 
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erzielt. Diese Rohren eignen sich jedoch nur fur Instrumentarien, bei denen 
keinerlei Schliefiungsstrom auftritt, wie z. B. fur die unterbrecherlosen 
Wechselstrom-Apparate. Sollen sie fur Induktorbetrieb angewendet werden, 
so ist das Vorschalten einer Ventilrohre unerlaBHch. 

Figur 360a u. b zeigt die Intensivstromrohre, bei der die Antikathode aus 
einem Kupferknopf besteht, der mit einer Kupferrohre metallisch verbundenist, 
an dieser befindet sich eine Platinrohre angeschweiBt, die in das Olas ein- 
geschmolzen ist*). Der Hohlraum steht also bis zum Kupferknopf mit der 



Figur 361. 


atmospharischen Luft in Verbindung. An die Riickseite des Knopfes ist 
ein starker Kupferstab angeschweittt, der ins Freie hinausgefuhrt und dort 
einen Rippenkorper tragt; der der atmospharischen Luft eine groBe Ober- 
flache zur Abkiihlung bietet. 
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Koch & Sterzel, Dresden. 

Die in Figur 363 abgebildete Bikathodenrohre ist eine Roentgenrohre 
mit ausgepragtem Ventiicharakter. Der von der Antikathode ausgehende 
metallische Trichter ist der Anode so nahe gefiihrt, daB er in das Anoden- 



Figar 362. 



gefalle hineinragt und demgemaB die Anti¬ 
kathode stets positives Potential erhalt. 
Der Trichter ist der Anode so gegenuber- 
gestellt, daB das von der hohlspiegelformig 
ausgebildeten Anode bei verkehrter Strom- 
richtung erzeugteKatho- 
denstrahlenbiindel in das 
Innere des Trichters ge- 
langt. Durch Retlektion 
der Kathodenstrahlen 
wird in bekannter Weise 


Figur 363. 
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nautuistanz nat aas Kapia- 
rohr die Modifikation er- 
fahren, daB die Elektroden 
in einer kleinenKugelunter- 
gebracht sind, die zwecks 
VergroBerung des Gas- 
inhaltes und Konstant- 
haltung des Vakuums mit 
einer groBen Kugel ver- 
schmolzen ist, wie Figur 
307 zeigt. 

Die neueste Konstruk- 
tion ist die Zangenrohre 
(Figur 308), die zu den 
Trockenrohren gehort und 
bei der die Rolle des 
Wassers cine schwe.re aus- 
wechselbare Kupferzange 
(Figur 309) ubemimmt. 

Nach gewisser Be- 
nutzungszeitwirddieZange 
und damit zugleich die im Rohr angesammelte Warme aus demselben entfernt. 
Mittels eines breiten Platinringes ist ein bis zur Antikathode hinunter- 




Figur 367. 


(C) Jeff Behary 2019 


28 







Figur 371. 
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l-'igui 372. 

Glaswand des Nebentubus nicht durchdringen, dafur aber das in letzterem 
enthaltene Gas leitend machen, so daB sich di? auf der Rohrenantikathode 
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Fiirur 371. 

Als Kriterium fur die 
SchUeflungsIichtfreiheit von 
Rohren dieser Art darf selbst- 
verstandlich die weiter unten 
beschriebene Glimmlicht-Kon- 
trollrohre nicht angewendet 
werden. Endlich ist hier 
noch die Starkstromrohre mit 
Schmelzkammer nach Dr. 

Fiirstenau anzufiihren, die 
infolge der eigenartigen Kon- 
struktion ihrer Antikathode 
aufierordentliche Belastungen 
vertragt (vergl. Figur 374). 

Die Antikathode enthalt nam- 




(C) Jeff Behary 2019 


31 














Fi^ur 37C. 
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Fig'ur JIT 

Milligramme derselben verbraucht werdeu, so ist die Intensiv Regenerierung 
praktisch fast unersdiopfljch. 

Reiniger* Gebbert & Schall A<-G. t Erlangen* 
in neucstcr Zeit hat auch diese Firma die Fabrikation von Roentgen- 
Rohren aufgenommen. Figur 37f> zeigt die Direkt-Kuhl-Rdhre dieser 
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nQuecksilberstrahl-Unterbrecherzwaneslautieverbundene 
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Figur 216 . 
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Fiifur 1IW. 
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Figur 194 



Figur 195. 
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THE NIAGARA FALLS POWER COMPANY 

Niagara Falls, N. Y. 

CANADIAN NIAGARA POWER COMPANY 

Niagara Falls, Ontario. 
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INFORMATION FOR VISITORS 


T HE requests (or permission to inspect the plants of The 
Niagara Falls Power Company, and of its allied com¬ 
pany, the Canadian Niagara Power Company, are so 
numerous that it is impossible for the officers of either Company 
to give individual attention to such requests. The Companies 
desire, however, to afford visitors every reasonable facility for 
the gratification of the interest that is taken in their power de¬ 
velopments, and to this end have provided competent guides 
for the purpose of conducting visitors through the different es¬ 
tablishments. 

To defray the cost of this service, a small admission fee 
is charged. From the admission receipts, after paying ex¬ 
penses, a bed in the Niagara Falls Memorial Hospital has 
been endowed for the use of employees who may be disabled 
by sickness or accident. From these receipts, appropriations 
are made also for the purposes of the local hospitals, ot the 
Employees’ Beneficial Association, and for the benefit of the 
employees in other ways. 

The ticket of admission to either the Canadian or the 
American plant entitles the holder, subject to the rules of the 
Company and to restrictions that may be imposed from time 
to time by the Superintendent of Operation, to visit the plant 
accompanied by a guide. 

The admission of visitors may be suspended temporarily 
at any time by the Superintendent at his discretion. 

The number of persons in each party in charge of a 
single guide is limited to ten. 

The hours for visitors are from 9 o’clock A. M. to 5:30 
o’clock P. M. on week days, and from 10 o’clock A. M. to 
4 o’clock P. M. on Sundays. 

Visitors are earnestly requested to report in writing any 
incivility or lack of attention on the part of the guides or any 
other cause for complaint that may arise on the premises of 
either Company. 



Power Home No. 2, The Nl>t*ra Tell* Tower Cwpm. 


(C) Jeff Behary 2019 


1 












CFAFRU. HAP OK 

POWER DEVELOPMENTS 
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HARNESSING NIAGARA FALLS 


I N less than eight miles of its length, the level of the Niagara 
River falls about 314 feet. Of this amount, the sheer 
drop at the American Falls proper is only 168 feet, and 
of the balance, SO feet represents the change in the level of 
the river in the rapids above the Falls, and 96 feet that in 
the gorge below. The average flow of water in the river is 
approximately 210,000 cubic feet per second, and the momen¬ 
tum or kinetic energy of such a volume of water falling through 
a total distance of j 14 feet is theoretically capable of develop¬ 
ing about 7,500,000 h. p. The value, therefore, of the Niag¬ 
ara River as a possible source of power has always been 
recognized by engineers, but it was not until the very end of 
the last century that the utilization of this power in large 
quantities became an accomplished fact. 

That Niagara Falls represented a natural source of 
tremendous power was known, but the mere recognition of a 
possible source of power is not the real problem in its com¬ 
mercial development. Two other factors require even greater 
consideration—first, some means must be provided for con¬ 
verting the forces of nature into some useful and marketable 
form of energy, and second, when it is converted into a useful 
form of energy, a sufficient demand for the power must be 
created to justify its development upon a large and practical 
scale. The discovery of efficient and economical methods of 
generating and transmitting electrical energy became the 
means by which the power of Niagara Falls could be devel¬ 
oped successfully in a commercial form, and following 
quickly thereafter, the phenomenal growth of the electro¬ 
chemical industries has supplied to a large extent the requis¬ 
ite demand for the power developed. Nevertheless, it is in no 
small measure due to the energy, courage and perseverance of 
the directors of The Niagara Falls Power Company and their 
associate engineers that the Niagara Falls owes its present im¬ 
portance as an industrial center. 

On October 4,1890, ground was broken at Niagara Fa. is, 
N. Y., fortheinitial power installation of The Niagara Fails 
Power Company. The trial development was for 15,000 h. p. 
At that time, three small towns with a combined population 
of less than 10,000 were contained within the limits of what ;s 
now the City of Niagara Falls. The assessed valuation or all 
three towns was about $7,000,000.00. hive years later, the 
first electrical power from the initial installation was delivered 
commercially to the Pittsburgh Reduction Company tor the 
manufacture of aluminum. Today, twenty-six years alter 
the breaking of ground for the tunnel, the aggregate amount 
of power developed by The Niagara Falls Power t ompany 
and its allied interest, the Canadian Niagara Power t om- 
pany, is about 180,000 h. p , with additional capacity in 
course of construction amounting to 37.500 h. p. Nmcm". 
Falls is now a city of over 42,000 inhabitants with an :■ 
valuation amounting to over $37,000,000.00. Such m hurt 
are some of the results accomplished by the harnessing ot 
Niagara Falls. Lest than eight and one-half per cent »'t 
the total flow of water over Niagara Fall* has been diverted ,w 
these companies anil its beauty and grandeur arc unimpaml 
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description of plants 


T he essential hydraulic features of any water power de¬ 
velopment are an upper level from which the neces¬ 
sary volume of water can be diverted, pipes or pen¬ 
stock. through which the diverted water flows, a lower level 
nu, which ft can be discharged and suitable means of con- 
the potential energy of the water into . form tn which 
it canHse readily controlled and utilized, 1 Ins last may be 
done by means of turbines or water wheels placed at the 

Imver ends of the penstocks. _ „ _ 

In all three plants of The Niagara halls Power Company 
and the Canadian Niagara Power Company the same gen¬ 
eral design ol pmver development has been followed. 

The water is drawn in from the level of the upper river 

through an intake canal, and is thence distributed to the inlet 
chambers at the head ol each penstock. 1 hese chambers are 
protected along the front by iron racks or gratmp. which 
remove all floating ice, logs and other debris. In two of the 
Power Houses. .-uTdition.nl protection is obtained by an apron 
wall outside of the iron racks, the water passing from the 
intake canal into a covered rack chamber through arched 
openings located below the surface of the water. 

A lower level for the discharge of the water taken in at 
the penstock inlets is obtained by sinking into the earth 
through solid rock, for a depth of approximately ISO feet, a 
loner, narrow shaft, or wheelpit, over which the Power House 
itscU is located. Down this wheelpit pass a senes of parallel 
vertical penstocks, carrying to the turbines below the water 
diverted from the river above. From the turbines, the water 
i* discharged into the bottom of the wheelpit, and thence 
finds an outlet to the lower level of the river in the gorge below 
the Falls through a long tunnel with a horseshoe-shaped 
cross section cut through solid rock at an average depth of 
200 feet below the surface. A cross section of the wheelpit 
of Power House No.l is shown in Fig. No. 2. 

The mechanical power developed in each turbine is 
transmitted to the electrical generators located on the Power 
House floor bv means of revolving vertical steel shafts passing 
up through the wheelpit, there being one generator for each 
turbine. A governor located at the side of each generator 
operates valves in the turbine in the wheelpit below, and 
automatically controls the amount of water flowing through 
the turbine with any change in the amount of electrical 
power drawn from its generator. In the two Power Houses 
on the American side, the capacity of the 21 turbines and 
generators is 5.500 h. p. each; in the Canadian Plant 5 units 
of 10,000 h. p. and 5 units of 12,500 h. p. are installed. 

From the generators, the power, now in the form of elec¬ 
trical energy, is distributed through copper cables to the main 
copper bus bars located in the subway below the Power House 
floor, and from these bus bars is sent out over feeder cables 
run in ducts under ground to the different manufacturing es¬ 
tablishment* located nearby, or is sent to the step-up transformer 
stations for transmission at higher voltage to Buff alo, Lockport, 
the Tonawandas, Olcotf, Bridgeburg, Fort Erie and Ridge¬ 
way. The whole system of generators and feeders is con- 


) c 


♦ 


o 


) c 


) c 


) ( 



Ctots Section ol Wheelpit. Power Moose N* t 


FI*. 2 




(C) Jeff Behary 2019 


3 























































I rolled ami regulated in each Poiver Mouse from a main 
switchboard gallery in charge of one man. 

An idea of the system as a whole may be gained hy 
reference to Fig. 1. show ing the relative positions of the three 
Power Mouses, the various power transmission lines and the 
interconnecting cables. Power Mouses No. 1 and 2, belonging 
to The Niagara Falls Power Company and having an installed 
capacity of 1IS.S00 h. p., arc located about one mile above 
the Pails on the American side of the river. These two m- 
Siallarions operate from a single intake canal and discharge 
into a single tunnel having sufficient capacity for both plants. 
The Power House ol the Canadian Niagara Power Company 
is lor 3 red on the Canadian side of the river, a short distance 
above the Hor-eshoc Fall. This plant has an installed capacity 
of 112,500 h. p. All three plants are inferconnected by heavy 
copper cables for the transmission of electrical energy so that 
power generated in any one plant can be sent oul either 
direct to the customers supplied by that plant, or can be trans¬ 
mitted through the interconnecting cables to either of the other 
two plants for similar distribution. Thus the whole system is 
a -Ingle unit of great flexibility with ample reserve capacity 
assuring continuous and uninterrupted service to the customers 
of both companies. 


For more detailed information regarding the different 
parts of the plant and distributing system, reference is made 
to the paragraphs below and to the table of comparative 
figures given on page 10. 


TURBINES: 

The turbines originally installed in Power House No. 1 
were Fourneyron inverted twin turbines designed by Faesch 
Si Piccard of Geneva, Switzerland, and manufactured by the 
I. P. Morris Cempany of Philadelphia, Pa. These turbines 
have been replaced with Francis single turbines of the inward- 
row tvpc, designed by Mr. C. C. Egbert, Mechanical En¬ 
gineer of The Niagara Falls Power Company, and manufac- 
r reel by the Bethlehem Steel Company of South Bethlehem, Pa. 
The original turbines were not provided with draft tubes. 
Those now in use arc equipped with single, central draft tubes. 
The turbines in Power House No. 2 are of the inward-flow 
Francis type with single runners, but with double draft tubes. 
Thev were designed by Escher Wyss & Company of Zurich, 
Switzerland, and were built 3nd installed by the I. P. Morns 
Company of Philadelphia. At the Canadian Plant turbines 
No. 1 to 5 are of the Francis double runner inward dis¬ 
charge type with double draft tubes, designed by Escher Wyss 
& Company by whom turbines No. 1 to 3 were manufactured 
and installed. Turbines No. 4 and 5 were manufactured 
and installed by the I. P. Morris Company. Turbines No. 
f, to 10 are of the Francis tvpc, designed by Mr. Egbert, No. 
6 and 7 were manufactured by the Bethlehem Steel Company, 
and No. 8 to 10 by The Wellman-Seaver-Morgan Company 
of Cleveland, Ohio. Turbines No. 6 and 7 have two run¬ 
ners each, and double spiral wheeicases, while No.8,9and l0 
have single spiral wheeicases and single draft tubes dis¬ 
charging centrally into the wheelpit. For further details, see 
comparative table on page 10. 
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GOVERNORS: 

The flow of water at the turbine wheels is controlled 
automatically by governors which maintain a constant speed 
at the electric generators no matter what change occurs in the 
load. Earlier types of governors installed in the American 
Power House No. 1 have been superseded by oil pressure 
governors which are now in use throughout the three power 
houses of the American and the Canadian Companies. 
These governors were designed by Escher Wyss & Company 
by whom the governors in American Power House No. 1 and 
in the Canadian Power House were manufactured. The 
governors in Power House No. 2 were manufactured by 
Falkenau-Sinclair Machine Company, of Philadelphia, Pa. 

GENERATORS: 

The ten generators in Power House No. 1 are of the ex¬ 
ternal revolving field type and were designed and manufact¬ 
ured by the Westinghouse Electric & Manufacturing Com¬ 
pany of Pittsburgh, Pa. The eleven generators in Power 
House No. 2 were designed and manufactured by the General 
Electric Company of Schenectady, N. Y. Hie first six 
generators in Power House No. 2 are similar in design to 
those in Power House No. 1. The other five have internal 
revolving fields. Of the ten generators in the Canadian 
plant five were designed and built by the Gene^-al Electric 
Company of Schenectady, N. Y., and five by the Canadian 
Westinghouse Company of Hamilton, Ontario. All have 
internal revolving fields. For further details, see com¬ 
parative tabic on page 10. 

THRUST BEARINGS: 

The aggregate weight of the revolving parts of each 
turbine and electric generator, together with the sections of 
hollow and solid shafting connecting the two, amounts to 
from 150,OOOto 268,000 pounds. In American Power House No. 
1 this entire revolving weight of all units, and of units No. 
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COMPARATIVE TABLE 

All Dimension* are given in feet 


Intake Canal 

Length 
Width 

Average depth water 

Tunnel 

Length 
Height 

Maximum width 

Wheel pit 
Length 
Width 

Average depth 

Penstocks 

Number installed 
Diameter 

Turbines 

Number installed 
Capacity in horse-power each 
Average effective head 
Draft tubes 

Depth below power house floor 
Outside diam. turbine runner 

Single or double runner 
Discharge 

Generators 

Number installed 

Capacity in horse power each 

Revolutions per minute 

Voltage 

Phase 

Cycles 

Number of field pole* 

Exciters 

Number installed 
Capacity in horse-power each 
Voltage 

Revolutions per minute 


American Plant 


1200 

119-104 

12 


7481 

21 

18.8 


424.47 

17.5 

177.7 


10 

7.5 


10 

5500 

140 


134.5 

5.33 

Single 

Inward 

10 

5500 

250 

2200 

Two 

25 

12 


4 

168 

220 

550 


461 

17.5 

177.4 


11 

7.5 


11 

5500 

140 


133.0 

5.33 

Single 

Inward 

11 

5500 

250 

2200 

Two 

25 

12 


4 

200 

220 

750 


Canadian 

Plant 


271 

2S2-526 

14.4 


2165 

25 

18.8 


564.3 

18 

160.G 


10 

10.2 


10 
5-10000 
5-12500 

140 

5-2 

2- 3 

3- 1 

122.8 

5 33 
7 Doubie 
3 Single 
Inwaid 


10 

,5-10000 
• 5-12500 
250 
12000 
Three 
25 
12 


8 

267 

125 

600 
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tiou oil pressure and roller thrust bearing. In Power House 
No. 2 and in the tir.'f seven units in the Canadian plant the 
revolving mass is for the most part counterbalanced by the 
hydrostatic pressure of water acting upon the lower surface of * 
a disc secured to the shaft. In addition to this an oil pressure 
thrust bearing capable of carrying the entire revolving weight 
is placed in each vertical shaft just below the generator. In 
Power House No. 1 and in units 8, 0 and 10 in the Canadian 
plant the water balance is dispensed with and the thrust bearings 
carry all the weight continuously. Thethrust bearings are of the 
oil pressure type, each supplied with oil from a pump driven 
from the main shaft of the unit. This thrust bearing consists 
of two discs, the lower onestationary and the upper one attached 
to the revolving shaft. Between these two discs, oil is forced 
under heavy pressure, the weight of the shaft and resolving 
parts being carried by the film of oil between the two discs. 

SWITCHBOARDS: 

Two main switchboards are installed in Power House 
No. 1, each controlling and distributing the output of five 
generators. The main generator and feeder switches are 
operated pneumatically, and were designed and built by the 
Westinghouse Electric and Manufacturing Company. In 
the case of Power House No. 2 and of the Canadian Power 
House, the entire output of each plant is controlled and dis¬ 
tributed from a single operating switchboard through groups 
of eleetro-magnetically operated oil-break generator and 
feeder switches. The switchboard appliances in these two 
plants were designed by the General Electric Company under 
specifications of the Power Company's engineers. 
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LOCAL DISTRIBUTING PLANTS: 

A map of the Power Company's lan.i adjoiniiiK the 
Power Horne on ihe American side ol the river is shown ,n 
Ki -1 pace 13. Here are located some thirty-five industries 
utilirinu over 150,000 h. p. lor manufacturing pueposes. 
FxcepMn the case ol the more distant plants, the power lor 
these industries is distributed a, generator voltage namelv 
a 7 ( 11 , volts, 2-phase. For the more distant plants, the volt- 
ape is stepped up in transformers from 2,200 volts, 2-phase, 
m 1 «W P wlts, 3-phasc. The local distributing plan 
eonsistsol a aubway 2,155 feet long with a horseshoe-shaped 

Jmss secln 3 83 L, by 5.5 fee®an.l of 1,040,000 due, fee, 

„i conduit composed of vitrified tile ducts. Approximately 
no"-, of these duets are 3V4 inches in diameter and the re¬ 
mainder 4 inches in diameter. The conduits contain about 
577 000 feet of lea,I sheath copper cable. Approximately 
one-hall of this cable is 3/0, 3-cond„c,or and insulated lor 
oplration at 11,000 volts. The remainder consists princi- 

nallv of 1 000,000 and 1,250,000 c. m. cable insulated for 
operation at 2,200 volts. On the C.nadian side of the river 
,he local distributing plant consists of one 3-phase, -,jUU 
volt and one 3-phase. 11,000-volt overhead circuit having an 
aggregate length of about ten miles. 

STEP-UP TRANSFORMER PLANTS: 

For long-distance transmission, the electrical power deliv¬ 
ered bv the generators is stepped up to a higher voltage in 
order to decrease as much as possible the transmission losses 
and the cost of transmission lines. 1 his is done by means 
of transformers located in transformer stations n «r the d^iffer- 
enc p 0W er Houses. The step-up transformer plant on the 
American side of the river contains lb air-blast transformers 
of i ->50 h p. each, built by the General Electric Co m pany, 

which chang P e the generated current from 2.200-vo r i-phase 

v. •>> 000-volt. 3-phase, and 16 oil-insulated, water-cooled 
transformers of 2,500 h. p.. 14 of which w’ere built by the 
Westinghouse Electric and Manufacturing Company and - 
hv the General Electric Company, w hich transform Regen¬ 
erated current into 3-phase current at either 11,000 \olt-, or 
22 000 volts, as may be required. On the Canadian side of 
the river, the step-up transformer plant, located on ihe hi id 
above the Power House, contains fifteen 1,675 h p. trans 

volt, 3-pha?e, by slight changes in the connections. 

LONG-DISTANCE DISTRIBUTING PLANTS: 

rrom the step-up transformer plants overhead circuits dis¬ 
tribute t-e electrical power at 22,000 volts to Buffalo, the 
Tor. aw and as, Lnckport, Olcott, Fort Erie and Ridgeway. A 
general plan of the circuits is shown in Fig. 3 on page 11 . At 
various central points, substations are located in which step- 
down transformers, converters, etc. are installed, and from 
which ihe power i* again distributed in convenient form tor 
the local customers. From the American step-up trans¬ 
former station, the long distance distributing plant to Buffalo 


oe. 


H«. < Map ol Local Diatdb»t««t **« ' S ' 

Nlaiata falla tV*ti Co«pa*» 


(C) Jeff Behary 2019 


6 





































comprises two separate and distinct pole lines, 19.5 and 22.0 
mill; Ion*, carrying lour tn-ph.ie_iransniisa.oo circuit.. 
I'wo circuits consist of copper cable 350.000 circular mils ill 
cross section, approximately inch in diameter ; the other 
mo circuils are of aluminum cable having a cross section of 
510 0011 circular nul. and a diameter ol approximately A 
inch On the Canadian side of the riser there arc two pole 
lines carrying four tri-phase 22,000-volt transmission circuits. 
The pole's tin this line ore steel of special construction 
designed by the Power Company's engineers. The conduct¬ 
ors are aluminum cables 500,000 circular mils in section 
■md having 37 sttauds. The transmission lines on both sides 
of the river can be interconnected at the Buffalo end making 
almost impossible any serious interruption to the Buffalo 
service. 

FACTORY SITES: 

The Niagara Falls Power Company owns about two 
miles of continuous river frontage on the Ntagara River and 
about I WO acres of land in the City of Niagara Falls and in 
the Town or Niagara, all of which is reserved for manufac¬ 
turing purposes. A map of pair of tins land along the nver 
front adjacent to the mo American Power Houses is shown 
in Fin. 1 on page 13. Here are already located some thirty- 
five industries consuming over 150,000 h. p. A terminal rail¬ 
way runs through the lands belonging to the Power Company 
and directly connects each factory by means of sidings with 
all (he great east and west trunk lines centering at Buffalo 
Connection can also he made by wafer with the Great Lakes 
and with the Erie Canal. . . or , 

On the Canadian side of the river, the Canadian Niagara 
Power Company owns similar manufacturing con¬ 

veniently located near the Grand 1 ruuk and Michigan 



t. p. Otncutor and Coremof, Power Houle No. 2. 
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Central Railways. The two allied companies afford, there¬ 
fore, exceptional facilities for manufacturing purposes in 
either the United States or Canada, which are especially ad¬ 
vantageous to any company wishing to carry on manufactur¬ 
ing work in both countries under one management. 

MISCELLANEOUS DATES AND FACTS: 

October 4, 1890, Ground broken for tunnel. 

August 26, 1895, Power first delivered commercially. 

This power was used by The Pitts¬ 
burg Reduction Company in the re¬ 
duction of aluminum ore. 

November 15, 1896, Niagara power first delivered commer¬ 
cially in Buffalo. 

February 12, 1900, Ground broken for tunnel extension 
to Wheelpit No. 2. 

May 24, 1900, Generating Unit No. 10 in service, 
marking the completion of Power 
Plant No. 1 

May 23, 1901, Ground broken for tunnel for Power 
House of Canadian Niagara Power 
Company. 

October 31. 1902, Unit No. 11 (first machine in Power 
House No. 2) in commercial service. 
March 16, 1904. Unit No. 21 in Power House No. 2 
in commercial sendee, marking 
completion of Power Plant No. 2. 
January 2, 1905, Two machines in operation at Power 
House of Canadian Niagara Power 
Company. 

July 28, 1913, Unit No. 7 in Power House of Cana¬ 
dian Niagara Power Company in 
commercial operation. 

The maximum output of the three Power Houses up to 
Tulv 1st. 1916, is 179,300 h. p., of which 76,200 h. p. is de¬ 
livered in Buffalo, the Tonawandas, Lockport, Bndgeburg, 
Fort Erie and Ridgeway, 103,100 h. p. is used locally by 
industries on the Power Company’s lands. The total output 
of the three plants for the year ending July 1st, 191b, was 
954 293,790 kilowatt-hours. To produce this output bv 
steam would require the consumption of 1,900,000 tons of 
rxial, or 5,200 tons dally. 
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ORGANIZATION 

The Niagara Falls Power Company 

President, 

Edward A. Wickes, New York City. 

Vice President and General Manager, 

Philip P. Barton, Niagara Falls, N. Y. 
Secretary , 

F. L. Lovelace, Niagara Falls, N. Y. 
Treasurer and Assistant Secretary, 

\V. Paxton Little, New York City'' 

Canadian Niagara Power Company 

President. 

Wallace Nesbitt, Toronto, Ontario. 
Vice-President and Secretary, 

A. Monro Grier, Toronto, Ontario. 

General Manager, 

Philip P. Barton, Niagara Falls, N. Y. 
Treasurer. 

W. Paxton Little, New York City. 

STAFF 

Superintendent of Operation, 

L. E. Imlay, Niagara Falls, N. Y. 

Assistant Superintendent, The Niagara Falls Power Co. 

T. N. Hicks. Niagara Falls, N. Y. 

Assistant Superintendent, Canadian Niagara Power Co. 

Alex. D. Robb, Niagara Falls, Ont. 
Mechanical Engineer, 

C. C. Egbert, Niagara Falls, N. Y. 

Engineering Assistant, 

R. V. Rose, Niagara Falls, N. Y. 
Purchasing Agent, 

C. M. Saxe, Niagara Falls, N. Y. 
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Uses of its Power 


r-rilE work of "harnessing Niagara -one o 
1 the notable achievements of engineering skill 

„f the last ileca<lc-i« now ail accomplished fact. In 
?Z* reaching from St. Catharine, Canada, on 

the west, to Lockport. New York, on the east, and 
extending through the Tonawandas to Buffalo, 
„i,h its suburban surroundings on the sooth, sub¬ 
stantially every municipal electric light, every street 
car motor and trolley in use Is now supplied will, 
energy developed from .he Falls of the Niagara 
Kiver bv The Niagara Falls Power Company. In 
: c ; Of Niagara Falls, »,«o H. P. of this 
Company's hydraulic power, and about jo ooo 
H p of ils electrical current is used for manuiat 
".ring purposes, and the small village of ten years 
“"has grown into a great manufacturing city 
and is now recognised as the home of the worM , 
largest and most important uses of electricity 
electrolytic and elec.ro - clicm.cal manufactures. 
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Transmission lines .airy without the city about 

i j,ooo K H P. «»f «l« Company's present output 

«»l 4S.oua E. H P 

I he immense hotly of water flowing through the 
t haiii of (Jrcat I,.»kes is mbsiantially uniform at 
tverx MSiM.ii ..f the year. As this water flown dmvn 
the Niagara River, ther; is a difference of about 
2o0 feet in levels between the water t ’* miles above 
ami the River's surface below the Falls. On the 
American shore of the upper level arc situated the 
two wheel pits and power houses of l he Niagara 
Kalb Power Company. Each of the whcelpits is 
substantially tSo fret in depth. 20 feet wide and 
4 r .3 feer long, excavated through solid rock. Hath 
discharge to the lower level of the River at a point a 
h-w hundred feet below the Falls through the same 
21 -foot tunnel. t’< miles in length, and extending 
under the city at a depth of about 200 feet. Owing 
to this location of the power stations all the manu¬ 
facturing plants using power have been located at 
a considerable distance above the State Reservation, 
leaving unmarred by this Company’s development 
the grandeur of the Falls and the beauty of their 
surroundings. 

Under in charier The Niagara rails Power 
Company ha. the right lo lake sufficient ivaler 
limn Ihc upper River lo produce 200,000 II P. In 


Ecbcta 


completed inlet canal and tunnel notv have cap¬ 
acity to deliver and discharge sufficient water to de¬ 
velop at the available head 120,000 H. P. Ihc 
Company has aci|uircd about two miles of frontage 
of the Niagara River above the State Reservation, 
with some 1,100 acres of adjoining lands, all ol 
which are devoted 10 locations tor industries using 
its power. Through these manufacturing sites 
there has been constructed a licit line of railroad 
connecting each industry, by means of a siding 
directly into the plant, with all the gtcat east and 
west trunk railway lines running through the city. 

A resident village, especially lor employees atltl 
officials of tenant companies, lias been built m » 
location easily accessible to all the lands reserved 
lor manufacturing purposes. The village of 
Me.hota is built upon the most approved modern 
lines, with lawns, streets, anti lights maintained 
without expense to tenants. Rentals are at figures 
easily within the reach of those for whom the homes 
are intended, and the Company is prepared to sell 
houses and lots upon favorable terms to those who 
wish to own their own homes. 

The first power station of the Company is located Power 
on the west side ol the inlet canal from the river, House 
facing Buffalo Avenue. It is built of grey No. 1 
limestone and is 4 S 7 feet by 70 feet, with a wing lot 
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oIIm'o. In this slaiiou 
lit now iii'tullcil ten 
dynamo* of S.ooo' 

II. 1 ’. each, genera¬ 
ting twy-phanc, allcr- 
nuting current at a 
prruuic of 2.200 volts, 
and *« a fre¬ 
quency of 25 
ryelcs per see-, 
ond. Ther 
have been in 
bulled al*o four 
Miialler direct 
current dynamos, uscrl principal!)' for exciting 
currents. In order to be entirely independent one 
of another, each dynamo is driven by a separate 
turbine. All units may operate in parallel, thus 
affording a perfect reserve system. 




Connected with Power House No. i. by stone 
arches across the inlet canal, is the: main tlans- 
(orming station. Here arc located twenty 1,250 
ti. )>. and seven 2,500 H. P. static transformers. 
The first ate used for the purpose of transforming 
the current transmitted to Buffalo to three-phase 
current at an initial pressure of 22.000 volts ; the 
others to transform to 11.000 volts current transmu¬ 
ted two miles from the power house to a sub-station 
on the Company's lands, where the current t. 
Stepped down for local distribution frottv that center. 

A second whcelpit located on the east side of the 
inlet canal is now almost completed, and a tunnel 
extension has been made to it born the discharge 
tunnel of Whcelpit No. r. Contracts have been 
let and the work is now far advanced for Power 
House No. 2 . to he built over this whcelpit, and 
(or the hydraulic and electrical installation. Such 
installation is substantially like that in Whcelpit 
and Power House No. t, except that there will be 
there installed it units of 5.000 !i. H. P. instead 
of 10 . These two power housrs will be inter-con¬ 
nected electrically so that any one or all of the 
dynamos can he applied to any particular circuit 
or circuits, thereby securing the utmost flexibility. 


T ransformer 
House 


'Power 
House 
No. 2 
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In,emu,tonal The Niagara Falla branch mill of the InKrna- 

roper liottal Paper Company '» the principal user of 
company hydraulic power from this development Its plant 
occupies 12 acres of land and its mills have a 
capacity of 120 tons of paper daily. Its pulp wood 
grinding machines arc operated by power from tur¬ 
bines producing about 8,000 H. P. located m a 
separate wheel pit of its own. discharging bv a 
branch tunnel into the main tunnel of l he Niagara 
Falls Power Company. 

The The only other tenant of the Power Company 
Niagara now using hydraulic power is The Niagara Falls 
Fatls Water Works Company (owned and controlled by 
Water the Power Company). The Water Company filters 
Works and supplies from the Niagara River, water for 
Company domestic and municipal purposes, to all that part of 
the City of Niagara Falls south of Pine Street, the 
north boundary nf the former Village of Niagara 
Falls. In chambers of Wheelpit No. 1 of the 
Power Company it has installed two 6,000,000 gal¬ 
lon Riedler pumps, each of which is driven by a 
Pclton water wheel, operating in the same cham¬ 
ber under a hydraulic head of 122 feet. About Co 
E. H. P. also is used to operate induction motors 
driving centrifugal pumps for the purpose of pump¬ 
ing from the River into the Company's filter tanks. 
Hydraulic The plan prepared by Thomas Evershed, in 
Tenants JSS6, contemplated the location of manufacturing 
plants with power from separate turbines discharg¬ 
ing into a common raceway tunnel. The fact 
that the two Companies last mentioned are the 
only tenants of the Power Company using hydraulic 
power direct is evidence of the greater practicability 
of the conversion of energy first in large units into 
the form of electricity. 



I 


The first tenant using electrical power to locate 
on the lands of the Power Company was The Pitts¬ 
burgh Reduction Company, which had formerly 
been operating a plant at Pittsburgh, Pa.. there 
using electrical power produced by steam-driven 
machinery. This Company has grown to be one 
of the largest users in the world of electrical power 
for electrolytic work. In its plant on the lands of 
the Power Company it is now using 5,000 E. H. P. 
for the production of metallic aluminum from its 
ore by an electrolytic process, invented by its Vice- 
President, Mr. Charles M. Hall. 

The above picture shows the transforming 
machinery, consisting in the main of six large 
rotary converters. These machines transform the 
alternating current into direct current of a certain 
voltage, from whence it is transmitted to the fur¬ 
naces in the same building. Aluminum has become 
one of the useful metals in many trades. A recent 
and important use is that of wires and cables for 
the transmission of electrical energy. 
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The 

Carbo¬ 

rundum 

Company 


The abundance as well »* cheapness of elec 
incal energy made available by this large develop¬ 
ment at a great transportation center like Niagara 
Kails, has made it possible for The Carborundum 
Company, which, like The Pittsburgh Reduction 
Company, had for some years been operating by 
fteam upon a smaller scale in Pennsylvania, to 
produce here its product in quantities and at prices 
which have given the Company great advantage in 
its competition with the mined abrasive minerals, 
now being .supplanted by the product of this Com¬ 
pany's furnaces. This tenant recently has doubled 
its plant upon the lands of the Power Company, 
and is now using in excess of 2 ,ouo L. H. P- 
Originally carborundum was made in grains 
only, but lately the plant has been very consider¬ 
ably enlarged, with the addition of much new 
machinery. At present the product consists of 
grinding and polishing materials, such a* wheels, 
hones, cloth, paper, grains and powders. 1 he 
electrical apparatus consists of special regulating 
transformers and induction motors. 

Electrolytic and electro chemical processes upon 
a large scale present much that is new and striking, 
but none are of greater interest than the carborun¬ 
dum processes, whereby an artificial abrasive is 
made in much the same way that the diamond 
came into existence. 




This Company has an extensive branch plant 
covering about five acres of the lands of the Power 
Company, and is using sonic 2.400 E. H. P. in 
the production by the Castner process of caustic 
soda and bleaching powder. This branch of that 
Company’s works has been so successful that the 
Company is now constructing an additional plant 
twice the size of the original one, and within a few 
months will be using 7 . 2 °° E- H - p - 

Entirely pure and unadulterated caustic soda 
and chlorine are obtained by the direct splitting of 
salt by electrolysis. Electrolytic processes depend 
upon absolutely continuous and reliable electric 
power, which the Castner Company publicly state 
they have been able to find nowhere cheap and in 
sufficiently large quantity for their use except from 
the power development of I he Niagara balls 
Power Company. 
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Substantially all of the carbide of calcium used 
in the United States is manufactured upon the 
lands of The Niagara Falla Power Company by 
the Union Carbide Company. This Company has 
.constructed upon the Power Company’s lands, with 
other buildings, two brick buildings for furnace 
purposes, each over too feet in length, and up to 
this time has made the largest use of electrical 
power for furnace purposes of any one plant in 
the world. 

Current is supplied to automatic continuous 
furnaces which produce the gas-bearing carbide. 
Small induction motors operate to revolve the 
furnaces, and other and larger motors drive 
grinders, conveyors and sundry other machinery 
necessary in such an establishment. 

One of the important features of such an instal¬ 
lation is the necessary repairs required by the 
furnaces. Each furnace is equipped with its own 
in.,tor, and consequently any one can be stopped 
for examination without interfering with the 
balance. At the same time the power consumption 
is minimized. 

This plant, using the Castrier processes for the 
manufacture of a iargely varied line of electro¬ 
chemical products, like the Castncr Company, is 
also now engaged in duplicating its original plant 

and extending its use of electrical power. 


of this Company engaged in constructing a mam¬ 
moth plant extending over two blocks of the most 
valuable part of real estate of the City of Niagara 
Palls. This plant is of gigantic proportions and is 
heing built upon the most approved lines of modern 
factoty construction. It is expected that the work 
will be completed upon May 15th, and from that 
date the Company has contracted with The Niagara 
Falls Power Company to use 2.500 E. H. P. for 
the operation of its motors for lights and for 
electrical baking. 

The use of motors will greatly facilitate their 
vroik, while the feature of baking with electric 
heat will render the product absolutely uniform, 
free from odor and from any possible contamina¬ 
tion due to the presence of dust or gases, as would 
be the case with any other method. The plant 
looks out upon Niagara's Upper Rapids, and is 
within spacious grounds. 


Food 

Company 
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International 

Acheson 

Graphite 

Company 



One of the most interesting recent developments 
of the use* of the electrical current in the arts i» a 
furnace process for converting hard amorphous car¬ 
bon into pure graphite, invented by Mr. E. C5. 
Achcson, and put in use on a large scale by the 
above-named Company in its plant on the Power 
Company's lands. 1,000 E. H. P. is at present 
u*ed in this plant and already it is contemplated 
to double the capacity' The graphite produced 
answers every requirement of the mined article 
ptepated by nature, in a similar way in its own 
laboratory, and has the additional advantage of 
being more nearly absolutely pure graphite. 

The view below is a manufacturing establish¬ 
ment of almost ideal construction, and is referred 
to upon the succeeding page as an institution 
making hooks and eyes and fasteners. Motors arc 
used for driving the automatic machinery which 
receive the raw material and turn out the finished 
product. 




Other 
Users of 
PoWer 



3 1 mmr 


Some of the other users of electrical power on the 
lands of the Power Company in the City of Niag¬ 
ara Falls arc the BUFFALO and Niagara Falls 
Electric Licht and Power Company, which pro¬ 
vides the municipal and domestic clcctfic lighting 
of the city; the trolley systems using about 1,000 
E. H. P. converted into direct current at the re¬ 
quired voltage by transforming machinery installed 
in the Power Company’s station; the Francis 
Hook and Eye and Fastener Company, using 
about 50 E. H. P. for motors driving its machinery ; 
The Electrical Lead Reduction Company, 
using 500 E. H. P. in the reduction by electro¬ 
lysis of lead and lead oxide from galena ; The 
French-Hickman Flax Fibre Company, pre¬ 
paring to use 400 E. H. P. for its motor-driven 
machinery; The ACETWONE Manufacturing 
Company, using 75 H. P. for driving its machin¬ 
ery; The Ampere Electro-Chemical Com¬ 
pany, The Oldbury Electro-Chemical Com¬ 
pany, and the Roberts Chemical Company’, 
using various amounts of electrical currents in the 
electrolytic and electro-chemical manufacture of 
various chemicals. 
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Niagara 

Votoer 

in 

'Buffalo 


The Cataract Power 
and C onduit Company 
is the sole selling agent 
in Buffalo of the 
Niagara Falls Power 
Company. 

At the foot of Ontario 
Street, in the City of 
Buffalo, the transmit- 
,ion lines from Niagara enter a terminal house. 
This is the main distributing station [or the entire 
cirv. From this point the power is carried under- 
around to the three sub-stations located respec- 
tietiv in the plant ol the Buffalo Hallway Com- 
panv on Ohio Street and Love Alley, and at the 
station <•( the Bulfaio (general Electric Company 
on Willc-son Street. Each of these sub-stat.ons 
control rertain districts ol the city. They ate so 
designed and equipped that Bullalo today has the 
most comprehensive and reliable power service of 
any eitv in the world. 

The upper view is from the sub-station on Ohio 
Street and Love Alley, and shows the large trans¬ 
formers with high-tension switchboards, traveling 
vtane etc The lower view, from the Wilkcson 
Street'station, shows a bank of air-blast transformers 
t„, furnishing current to consumers near the center 
of the city. 



First and largest among the installations to Vuffalo 
adopt Niagara power is to be mentioned the lluf- Railway 
falo Railway Company. Before the advent of the Company 
Falls power, the railway company was operating a 
thoroughly modern, central generating power sta¬ 
tion, located on Niagara Street, near Prospect Ave¬ 
nue, The equipment ill that station consisted^ of 
simple and compound condensing engines, ranging 
in site f.om 300 to . ,000 H. P. Such engine, were 
utilized lor driving by belt or direct connection gen¬ 
erators which delivered current for the entire sys¬ 
tem. ill all details that power station was ol such 
nature and design as to Insure the generation of 
electric energy as economically as it could be done 

ant where in this country. Notwithstanding such 
fact, however, it has been demonstrated that Niag- 
a-a Falls power is not only cheaper, but better in 
every sense for their purpose. Throughout the 
city'they have five different sub-stations where they 
receive power from The Cataract Power and Con¬ 
duit Company, and deliver it to the different sec¬ 
tions of their system, thereby securing flexibility 
and uniformity. 
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Buffalo 

Central 

Electric 

Company 




welfare of the city is the public and private light¬ 
ing system, which in this instance is that of the 
Buffalo General Electric Company, whose plant is 
located at Seventh and Wilkeson Streets. Previous 
to the adoption of Niagara Falls power, this Com¬ 
pany were operating two distinct and separate 
lighting stations, driven by steam power. I he 
existence of two such plants required the main¬ 
tenance of considerable machinery, and the atten¬ 
tion of a double set of station attendants, from the 
boiler room through the list. In consolidating the 
two stations and utilizing Niagara Falls power, 
the operating department is at once cut in two, 
while the absence of a steam generating plant and 
steam engines further reduced the number of men 
necessary. 

As a matter of fact, the central station of the 
Buffalo General Electric Company is today the 
most unique and the best equipped station of its 
kind in the world. The apparatus is extremely 
simple and easily maintained. The absence of 
belts is a noteworthy feature, and the compactness 
of the station quite evident. 


First among the users of Niagara Falls power for Great 
private purposes is to be mentioned the Great North- Northern 
ern Elevator, for the storage and handling of cereals. EleVator 
The motors installed for operating the marine legs, 
house legs, conveyors, etc., aggregate 1,200 H. P. 
in capacity—some twenty in number. These mo¬ 
tors arc of the well-known induction type, the 
rotating element of which carries no moving elec¬ 
trical contacts, consequently carries no moving 
wire; there can be no sparking or flashing due to 
the passage of an electric current in the machinery, 
thereby minimizing attendance and making the 
item of repairs practically nil. The reliability and 
independence of such an equipment can in no bet¬ 
ter way be brought to mind than in the statement 
that the repair account for a plant of 1,200 H. P. 
has amounted to less than $50 per year, and to the 
further fact that in this installation, which is also 
possible in every other, every motor is controlled 
from the same quarter. Upon the ground floor 
and in one corner of the building, separate and 
distinct from everything else, there is a switch¬ 
board room. Here the current is received from 
The Cataract Power and Conduit Company. The 
attendant in the switchroom receives notification by 
means of an annunciator or a telephone call that a 
certain motor is wanted in operation, whereupon 
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said attendant starts the motor from its correspond¬ 
ing switchboard panel. The motor in-question 
may be too feet away or t.ooo feet, and, for all 
that, it could just as well be a mile. It is not 
necessary for anybody to see the motor start or to 
be near it, so simple, efficient and reliable is it in 
its operation. It is-safe to say that no other type 
of motor ever devised can fulfill similar conditions. 

By the use of induction motors, the fire risk in a 
grain elevator is very materially lessened. Other 
styles of motors present the well-known armatures 
and commutators, with the necessary brushes which 
bear on the latter. Grain dust is of exceeding 
fineness, and would soon interfere with the opera¬ 
tion of a direct-current motor, causing sparking at 
the brushes, resulting in great deterioration and 
wear to the parts. At the same time, conditions 
might occasionally be such within a grain elevator, 
that the presence of such sparking would give rise 
to the well-known dust explosions, which arc often 
serious in their consequences. 

With the induction such dangers are eliminated, 
for the reason that sparking cannot take place. 
The only moving part is the shaft, which runs in a 
self-oiling bearing. There is no doubt but that 
a visit of inspection to the various installations 
herein mentioned will more than repay the effort. 


Near by the Great Northern Elevator just men¬ 
tioned, is anotner of similar nature, known as the 
Electric Grain Elevator, which also has for its 
purpose the storage and handling of gram from 
vessels to cars, and vice versa. The installation 
is of about 500 H. P., divided into a d«m-n or 
more units, each separately controlled. In fact, the 
general arrangement of machinery is very similar 
to that seen in the Great Northern, differing only, 
perhaps, in the method of connecting the motors 
to the equipment to be driven. 

Grain elevators are necessarily lofty structures, 
so as to facilitate the distribution of the Cereals. 
For the operation of marine and house legs, which 
elevate the grain, power is applied at the top of 2 
long leg within which the buckets travel on an 
endless belt. In the steam-driven plants, long, 
heavy and hence expensive lengths of shafting were 
needed. From these shafts, circuitous lines of 
belts or rope drives emanated, requiring much 
space, great care, and in themselves consuming a 
vast amount of power. Contrast such .1 method 
with the simple and effective plan shown in the 
picture. 


The 

Electric 

Elevator 
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The 

McKinnon 

Dash 

Company 


In general manufacturing it is probable that no 
institution possesses greater interest to the manu¬ 
facturer than what is to be seen in the establish¬ 
ment of The McKinnon Dash Company, located 
on Amherst Street. Vehicle dashboards and fend¬ 
ers of every style are made at this factory. There 
is approximately too H. P. used continuously, 
subdivided in a number of motor units, driving 
groups of machinery throughout the building. In¬ 
cidental to the power application pure and simple, 
the feasibility of electric welding has been demon¬ 
strated to a nicety. All welding of dashboard and 
fender frames is done quickly and far more effect¬ 
ively by the means of electric current. By the use 
of Niagara Falls power this plant, has been able 
to increase its output with the same number of 
employees, while at the same time saving consid¬ 
erable expense in the item of power, as against 
the old method of operating a steam plant with 
long lines of shafting extended over a large amount 
of floor space. 

The view above is from the welding department, 
and shows two motors, out of the way and yet 
easily accessible. One side of the aisle can operate, 
while the other need have no machinery in motion. 


With the growth of the power business and its 
attractiveness, not alone from the point of economy, 
but cleanliness as well, this book would be incom¬ 
plete without some reference to the use of electric 
power in the production of one of Buffalo's lead¬ 
ing newspapers, The Buffalo Express. 'I here is 
here installed a motor of 125 II. I\. which ope¬ 
rates twenty-four hours per day, and performs the 
work in a most satisfactory manner. This motor 
also operates the machinery of The Matthews- 
Northiup Co. 

The saving in floor space is a feature which 
cannot escape notice. Just below the clock upon 
the wall is the starting device for the motor, which 
is complete in itself. The switch is thrown in, 
the motor comes up to speed under any condition 
of load, and work starts for the day with minimum 
effort and least attention. 





The 

'Buffalo 

Express 
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A notable instance, proving; the efficiency, etc., 
of Niagara Falls power is to be found in the plant 
of the Curtiss Malt Mouse, on Niagara Street. Here 
there is installed a motor capacity of about 300 H. 
P., distributed in five units, and utilized for tire 
various purposes of handling and conveying grain, 
revolving the malting drums, etc. Here the use of 
steam is necessary in the manufacture of malt, as 
well as a certain amount of heat from kiln fires. 
Notwithstanding the requirements of the case, it 
has been found that Niagara Falls power is more 
economical for the purpose than a steam plant 
could possibly be. Moreover, the item of cleanli¬ 
ness is surely of great importance in an industry 
of this kind, and the electric motors offer ideal 
conditions for such service. 

The malting drums are arranged in two rows. 
They arc driven by 
a single motor, 
through the medium 
of rope drives and. 
worm gearing, to 
give the slow speed 
necessary. 




In the plant of the 
Buffalo Bridge 
Works, a branch 
of the American 
Bridge Company, a 
number of motors 
are installed, aggre¬ 
gating 125 H. P. 
These motors arc 
used for the various 
purposes incidental 
to the manufacture of structural siccl, such as 
shears, punches, cranes, saws, riveting machines, 
etc. With the division of power, in the way of a 
number of motors, a plant of this kind is very 
much simplified, and parts of it individualized, 
enabling work to be done only when and where a 
is desired. New machines, each equipped with 
its own motor, can be added from time to time 
without the necessity »f providing a 
ing or increasing the speed or steam pressure of 
an engine. 

It has been found that with the use of Niagara 
Falls power there is a 
considerable saving in 
the expense of operation, 
because of minimum 
attendance, absence of 
belting, and little or no 
repairs. 



The 

American 

Bridge 

Company 
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The W. W. Oliver Manufacturing Company 
manufacture jewelers’ supplies, polishing lathes, 
trip hammers, and certain other mechanical appli¬ 
ances of a highly finished character. They have 
installed a motor of 30 H. P., which does the 
work of a 50 H. P. engine formerly in use. Since 
the motor has been put in operation, they have 
been enabled to utilize the old boiler room for cer¬ 
tain manufacturing appliances and thereby gained 
considerable floor space. They state that the ab¬ 
solute uniformity of speed which their motor gives 
them is a source of the greatest satisfaction, at the 
same time the cost of operating their plant has 
practically been cut in two. 

A little over half of what was formerly paid the 
engineer, suffices to liquidate the bills for power. 
The motor is not shown in the illustration, but is 
installed on a lower floor, where it can be found 
in a corner, neatly housed in to prevent meddling. 
It is started and stopped from the working floor, in 
the simplest possible manner. 



The Pratt Sc Letch- 
worth Company are 
well known through¬ 
out the country as 
manufacturers of steel 
and malleable iron 
castings. Quite an 
extensive steam plant 
had been maintained 
by them, but a careful study of the advantages 
offered by Niagara Falls power, decided them to 
adopt the same for operating their plant. Upwards 
of 300 H. P. is utilized in a number of motors of 
various sizes, scattered over a widely distributed 
area. These motors operate traveling cranes, 
tumbling barrels and other classes of machinery 
to be found in an establishment of this kind. 

Originally this Corporation operated part of the 
works with motors deriving current from their own 
plant. The same motors are still in use, but now 
use energy from Niagara through the medium of 
the machine shown above. This piece of apparatus 
is a motor and a converter. With its shaft, part of 
the works are driven, while current passing in at 
one side as alternating i-rerg.s from the other side 
as a direct current for the operation of the original 
motors. Thus it is seen that the power is easily 
adapted to an existing condition, simply cutting 
out the steam plant. 



The 

Tratt & 

Leichbjorih 

Company 



(C) Jeff Behary 2019 


16 

















The The New York Car Wheel Works require about 
S' eU Yor\ aoo H. P. for the operation of four motors driving 
Car Wheel different kinds of machinery. This establishment 
Worlds rums out about four hundred finisher! car wheels 
per day. To produce the same the motors above 
mentioned operate air compressors, blowers, lathes, 
boring mills, grinding machines, presses, etc. The 
plant covers considerable floor space, but by using 
a number of motors they have been able to minim¬ 
ize the friction load and decrease the operating 
expense by a handsome margin. 

Some months ago this establishment was visited 
by a fire, which destroyed the foundry, leaving the 
steam power plant intact, but otherwise crippling 
the operation. The Power Company was con¬ 
sulted with the result that in thirty-six hours a 
motor was secured, connections made, and the 
machine shop put in running order. But for such 
an arrangement, the factory would have been com¬ 
pletely shut down for six weeks or more, thereby 
incurring considerable loss. Since that time, the 
entire installation has been overhauled, with the 
result that Niagara power will be used exclusively 
for power purposes. The Falls power is always 
available, easily and quickly applied to any con¬ 
dition of service, while the fcasibijity of adding a 
motor here and there, as occasion requires, meets 
the demands of an increasing business. 



At the corner of Washington and Chippewa 
Streets stands the Schocllkopf Building, tenanted 
by small manufacturers. In the basement of this 
building three motors operate ice machines twenty- 
four hours per day, furnishing refrigerarion for the 
market place across the street. From thirty to forty 
per cent, has been saved in the operating expense 
of this plant by using Niagara Falls power. At 
the same time a great deal of floor space has been 
recovered, and the basement of the building is not 
subjected to the intense heat of boiler and engine 
equipment during summer months. 

The saving of labor is a considerable item in 
this instance, for the reason that continuous twenty- 
four hour power is necessary. In the steam plant 
a double shift of men were needed to operate the 
steam plant, whereas at present one man for each 
twelve hours does not have sufficient work with the 
power equipment to keep him busy. As shown in 
the cut, the refrigerating machines arc of the three- 
cylinder compression type, with the motors geared 
direct to the main shaft. 


The 

Schoellkopf 

Building 
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urs the manufacture of brass and 
iron bedwteaiU ha* jjiown to he quite an important 
industry. Prominent among such manufacturers 
is the firm of Barcalo A: Boll Manufacturing Com- 
oany. Tbry bore but recently acquired new quar¬ 
ters. and equipped the entire factory with a number 
of motors to the extent of about 75 H P It is 
estimated that a steam plant of almost twice the 
would have been necessary to perform the same 
work Small motors arc now utilized in different 
places on different floors, and in every instance 
suspended from the ceiling above. There is hut 
little shafting on the premises ami this <>f light 
construction. It is safe to say that no nicer, more 
compact and desirable equipment can be found 
anvwherr than that which is to be seen in the plant 
of this Company. 

One of the products of this firm is that of woven 
wire mattresses. The mechanism for the work is in¬ 
genious, but without the uniform speed such as 
Niagara Fal's power affords, it is reasonable tx» 
suppose that results would not !>e as satisfactory. 

A portion of the power equipment is shown 
below. The entire installation is controlled from 
this point. 




If cleanliness is a desirable feature anywhere a 
bakery surely demands it. The Mugridge Baking 
Company have installed a 20 H. 1 \ motor which 
operates the various light machinery necessary in 
the production of baked goods. Because of this 
Company using Niagara Falls power the attendance 
ordinarily necessary for a power plant is abandoned. 
The bills have determined that the cost of opera¬ 
ting this plant averages just about one-half of what 
the engineers' wages formerly employed had been. 

The product consists of a comprehensive line of 
cakes ami crackers as well as bread and roll*. 
Consequently the operation of the plant is con¬ 
tinued throughout the full twenty-four hour period. 
This formerly required the employment of a double 
shift of licensed men to maintain steam and run 
the engine. All of that is changed now, and no 
licensed men are necessary. In fact, no man is 
detailed for the power plant, for the reason that 
any employee is competent and capable of starting 
and stopping the motor, which merely requires the 
simple opening and closing of a switch. 


The 

Mug ridge 

'Baking 

Company 
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Electric motors ami Niagara Falls power can be 
The adapted to any purpose whatsoever, from the light- 
!'Buffalo cst work to the very heaviest. In the bakery above 

Dry Dodt mentioned its everv-day use is manifest, while in 
Company the plant of the Buffalo Dry Dock Company motors 
assist in all the processes of building the largest 
steel vessels that ply the Great Lakes. Upwards of 
500 H. 1 *. is required in this institution, utilized 
in almost forty motors of various sires. These arc 
to be seen in odd places apparently neglected, but 
always ready for any service demanded. Cranes, 
both large and small, are used in transporting 
heavy steel sections. Riveting machines, shears 
and punches assist in binning and joining all the 
parts which go to make a great vessel. The in* 
siirution covers considerable area, and the motors 
are widely separated, but the entire plant is under 
far better control than it was ever known to be 
before. 



For a year or more one of the largest tanneries 
in the State has been operating a pan of its plant 
with one 50 H. P. motor. At the time of install¬ 
ing this it was thought to be ample for its needs, 
but its operation has been so satisfactory, the avail¬ 
ability so clearly demonstrated, that a constantly 
increasing amount of work has been gravitating 
toward that department with the result that this 
Company is now preparing to increase the equip¬ 
ment. Notwithstanding the fact that the tannery 
requires a certain amount of steam aside from its 
power requirement, nevertheless Niagara Falls 
power so readily demonstrates its superiority that 
it is used for power purposes, and steam generated 
in addition where it is needed in the industrial 
work. 


The 

Schocltkopf 

Tannery 
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The A comparatively new industry, known as The 
Standard Standard Plaster Company, have installed two 
“Plaster motors aggregatin'; joo H. P. This Company 
Company manufactures calcined plaster, obtaining the raw 
material near the city where they have acquired the 
rights covering a large deposit of gypsum. Their 
motors arc used for grinding and conveying the 
material in the course of manufacture. Here, as 
in other cases mentioned, a large amount of heat 
is necessary in manufacturing, hut notwithstanding 
this the Company had no hesitation in adopting 
Niagara Falls power for operating the machinery 
of the plant. 

The motors are housed in a separate room shout 
ten by twelve feet in dimension, and connect to 
shafts in the usual manner. The view below shows 
all but one motor. Some attendant starts the motors 
in the morning and shuts them down at evening. 
Meantime the door of the room is kept closed, and 
no one need go near. The time of the attendant 
is devoted to other work. 






L 


Similar in nature to the installation just men¬ 
tioned, hut on the opposite side of the City, is a 
plant known as the Crocker Fertilizer Works, a 
branch of the American Agricultural Chemical 
Company, A motor capacity of jeo H. P. divided 
into ahout fifteen units has been installed in this 
plant within the past year. Chiefly grinding ma¬ 
chines are operated in the production of different 
grades of phosphates and fertilizers. 1 he changes 
in the power equipment have enabled them to very 
greatly reduce the amount of floor space formerly 
taken up by a steam plant and its appliances. 
Every department is now independent and in itself 
operative despite any difficulties which may arise 
in any other part of the works. Few 
industries operate all departments all of 
the time, and where it is possible to 
close down departments or groups of 
machines, it is easily demonstrated that 
the installation of a number of motors 
accomplishes a much desired object. It 
not only decreases the actual cost of 
operation of a plant but at the same 
time enables a manufacturer to increase 
his production should it be desired to 
operate all departments continuously. 
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Sidney 
Shepard & 
Company 


The Iron 
Elevator 
and 
Transfer 
Company 



Sidney Shepard Sc Company of this City are 
manufacturers of all kinds of sheet metal Roods, 
pressed or stamped into the desired shape. Their 
establishment is a large one for the purpose and 
until recently they operated two distinct and inde¬ 
pendent plants. They have contracted for Niagara 
Kalis power vvherchy they expect to utilise about 
200 H. P. divided into a number of motors suit¬ 
ably disposed throughout their premises. The 
installation is not yet completed, but when it is 
there is no question but that the equipment will 
hrar out the experience enjoyed by others. 

Among those who have contracted for Niagara 
Falls power, am! which installations are in the 
course of erection as this book goes to press, is to 
be mentioned The Iron Elevator ami Transfer 
Company who will employ 250 H. P. in the opera¬ 
tion or a transfer elevator. This equipment will 
operate throughout the entire year and in many 
rases twenty-four hours per day. 


The 

Great 

Eastern 

EleVator 


The Great Eastern Elevator is another installa¬ 
tion similar to those mentioned on previous pages. 
Grain will he stored and handled from vesxels#lo 
trains and vice versa, requiring in the work some 
950 H. P. subdivided into about 20 units. 


The 


■MGHMMBH 



Across the street from the structure just men¬ 
tioned there is being erected the new Dakota 
E lev a to 1 There will be installed in this building 
some twenty motors aggregating about 925 H. P. 
in capacity. 1 hese will also perform the work of 
handling and conveying grain from vessel to train 
and from one part of the building to another. 

The disposition of the electrical machinery in 
this plant resembles closely the other elevators 
mentioned herein. '! here is the usual switchboard 
controlling all of the motors from a common center. 
The installation is well divided, and the details of 
power appliances easily managed. 

Before the close of the Exposition it is expected 
that the new malt house being erected by The John 
Kani Malting Company will be in operation. 
Some 400 H. P. will be utilized in this establish¬ 
ment for the production of malt. In this case and 
in the one previously mentioned it was readily 
demonstrated that notwithstanding the large 
amount of steam necessary' in the production of 
malt, Niagara Falls power possessed so many ad¬ 
vantages, both as regards cleanliness and economy, 
that it was adopted as the medium of motive power. 
Fifteen or more motors will do the work for the 
plant. Some of them will be controlled from 
one and the same point, while others will be 
independent. 
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The Van- This pamphlet would hr incomplete if sonic 
American reference were nut made «»» flic electrical feat urea 

Exposition of this great Exposition of the Pan-American 
countries. 

Five thousand H. P. of electrical energy from 
The Niagara Falls Power Company is delivered 
upon the grounds by The Cataract Power & Con¬ 
duit Company. Within the Electricity Build 
ing this power is sub divided and transformed 
?.*r use ahout the grounds in the decorative illumi¬ 
nation. which has excited so much wonder and 
admiration. Every cornice, every spire and dome, 
every window, every roof line and entrance is out¬ 
lined in a blaze of light coming from the Falls, 



twenty-one miles away. 

The imposing Electric Tower rises at the head 
of the Grand Court, amid a nucleus of beautiful 
buildings. Upon its sides and topmost parts 
thousands of lights mark its graceful outlines and 
develop its exquisite coloring. Upon the buildings 
and within the grounds, three hundred thousand 
lights are control led, as though but one front a 
single spot, so masterly and so adroitly, that stand¬ 
ing upon the Bridge of Triumph, a faint pink 
glow is seen everywhere, which gradually shading 
through the red of sunset to a yellow bursts 
silently and majestically into the white light of day, 
leaving an impression upon the mind difficult to 
describe and never to be forgotten. 

No such effect has ever before been attempted. 
None such has been possible until the vast resources 
of Niagara Falls gave us the great power develop¬ 
ment. Truly Nature's storehouse is man's bene¬ 
factor, and no gift from it renders greater service 
than the waters of the earth. 


? 




t- 
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WANUFACTURERS CAN OBTAIN 
Niagara Falls power for any purpose 
and In any Quantity in Niagara Falls, The 
Tonawandas or Buffalo. The shipping 
facilities of the Niagara Frontier are un¬ 
surpassed. Factory sites are available 
for any purpose. For specific informa¬ 
tion, address as below, with statement of 
maximum power desired, average power 
and worKlng hours per month. 

The Niagara Falls Power Company 
Niagara Falls, N. Y. 

The Tonawanda Power Company 

40 Court Street. Buffalo, N. Y. 

The Cataract Power <5 Conduit 
Company 

40 Court Street. Buffalo, N. Y. 
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XL1V. A description of an Electro-magnetic Reprater, 
or of a Machine by which the connexion between the 
VoUaic Buttery and the helix of an Electromagnet may 
he broken and renewed several thousand times in the space 
of one minute. By the Bet. N, J, C allan, Professor 
of Natttral Philosophy in It. G\ College, MaynoothA 

Fig. 52, Plate VII, is a side view of the machine which I have 
devised for rapidly breaking and renewing communications 
with the voltaic battery. This machine consists of a mahogany 
base A B, of the swing wheel V N O (Fig 5d), of the pallets 11 
S» and of the live mercury cups, C T I), E, F, and G. The swing 
wheel is supported in a vertical position by its axis, which 
rests on the upright brass* plata, c, i, and r t s t 1 (Fig. 52)* 
The teeth of the wheel V N O appear at «, between the two 
brass plates. The wheel is turned by the handle H. The 
pallets are also supported in a vertical position by the axis 
M Y, which rests on the upright brass plates, o t x t and M L. 
To the axis M Y of the pallet is soldered, at K, a thick copper 
wire a f 6, which is bent so as to form a right angle at each end. 
At K, under the axis M Y f is soldered a short wire (not shown 

* Co 111 rail tt [rated by the Author. 
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230 Mr. Cooper, on the communication of 

in the figure) which is always immersed in the mercury of the 
cup D. The mercury in the cup C, is always connected with the 
mercury in the cup E, by the bent copper wire € t e. To each 
mercury cup is fitted a cover in which holes are made for admit¬ 
ting wires into the mercury* The beginning of the thick wire 
coiled round the electro-magnet is immersed in the cup E and the 
end of the same wire in the cup F. The end of the thin wire 
soldered to the thick ,one, and coiled on the electro-magnet, is 
immersed in the cup G. One end of the voltaic battery is always 
connected by a copper wire with the mercury in the cup El, 
and the opposite end with the mercury in F. When the extre¬ 
mity d, of the wire a t h t is immersed in the mercury in the cup 
E, the voltaic current from the battery passes through the 
thick wire coiled on the electro-magnet, and magnetizes the 
iron bar. When the same extremity b is raised out of the 
mercury, the communications between the battery and the 
helix of the magnet is broken, and an electric current capable 
of giving & shock is excited in the magnetic helix. When the 
extremity b is raised out of the mercury in the cup E, the oppo¬ 
site extremity a, of the same wire is depressed and immersed 
into the mercury in G, and the communication between the 
magnetic helix and the battery is renewed. Thus by every 
oscillation of the wire a b t the communication between the 
helix of the electro-magnet and the battery Is broken and 
renewed* If there be thirty teeth in the swing wheel VN O, 
one revolution of that wheel will cause 60 oscillations of the 
pallets B and S f and consequently 60 oscillations of the wire 
a 6 . Hence by turning the handle H, once in a second 60 
electric currents of high intensity will be produced in the mag¬ 
netic helix in the space of a second ; or 3600 electric currents 
in one minute. These currents will pass through any body 
interposed between the beginning of the thick wire and the 
end of the thin wire, that is between the mercury in the cup 
F or C f and the mercury in the cup ft. 

Maynoolh College. N. J. CALLAN. 
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fEscurpTiotr ov the most poisehfi'I 

I:LlCTUO-MAfi JfET 'If ET CONaPHUCTJE »- 

BY TUB £LEV, N. J. CaLLJIN, PROFESSOR 

OF FATL'BAL PHILOSOPHY IN THE S* C% 

COLLEGE, MAYSOOTH. 

From Sturgeon"! Amnah &f Electricity for My] * 

1 have lately constructed far the College, 
an eloctra-miigCLCt which far surpasses in 
electric and magnetic power, all tie electro¬ 
magnets of which 1 have been able to find m 
description. The iron bar of out magnet 
weight 15 s tone ; it is 2| inches in diameter, 
and more than 13 feet in length. It is bent 
into the form of a horseshoe: the diSEateG* 
between the poles is 7 inches, A copper 
wire, one-sixth of an inch diameter, L* 
coiled once round the whole length of the- 
iron bar. This wire la divided into seven 
parts, each about 7b fact lung. A thin cop¬ 
per wire, about omi-fortieth of an inch in 
diameter, Is, soldered to one of the thick 
wires at about a foot from one of its ex^ 
tremities. The thin wire is shout 10,000 
feet long ; it is wound round the magnet ia 
the same direction as the thick wire, and in 
one continuous coil. By connecting the op¬ 
posite ends of the seven thick wires with 
the opposite poles of a powerful gxdvtnlts 
battery , uu extraordinary magnetic power id 
communicated to the iron barj egad* by 
breaking lottery ctmuuuitict.tiiDn, an electric 
current of enormous intensity is excited in 
the long coil of titan wire. 1 have tried the 
magnetic and electric powers of this magnet 
only once. In consequence of making the 
trial, in presence of about 300 of the eta- 
dents, 1 was compelled to omit many of the 
experiment* which I intended to nuke, and 
which I expect to make before the cud of 
this month. 

In exhibiting the power of the magnet* I 
first used our largo battery of 20 pairs of 
plates, each 2 feet square, and afterwards 
a Wollaston buttery, containing 2BG pairs 
of 4-inch plates. When the opposite ex¬ 
tremities of the seven thick wires were con¬ 
nected with the opposite end* of the battery 
of large or of small plates* we found it im¬ 
possible to separate the keeper from the 
magnet by any force acting in a direction 
opposite to that in winch the magnetic 
power was exerted, Thu keeper was a hone- 
shoo bar of iron about 20 inches long and 
21 inches diameter. The highest point of 
thi; are formed by the keeper was 7 inches, 
Tim distance between its poles was the 
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pushed these roads into the very bosom of 
the wilderness. Like the military roads of 
the Romans, they hold steadily and straight 
on through plain and morass, through lane, 
forest, and river, and across the rugged 
Alleghanies, and the wild woods that Bkirt 
the banks of the Mohawk ; and where a few 
years since an Indian hunter could scarcely 
force his way. you now dash along at the 
fearful velocity of twenty miles an hour. 
Many of these roads have been finished for 
less than 5000 dollars a mile ; the very best 
of them made of English iron, and laid down 
on stone sleepers, have been completed for 
29,000 dollars a mile, or about 6000/., which 
is only one-seventh the cost of the Liverpool 
and Manchester. The same method and 
dexterity which marks their steam-boat 
travelling, is also seen here : the engines are 
nearly all of American construction, having 
superseded those im|>orted from England, 
and the engineers seem to have them under 
better control. There is certainly no unne¬ 
cessary expense about these railroads. The 
sleepers arc often not filled up, and fre¬ 
quently, in |>assing a deep chasm, or rushing 
torren t, the bridge is only jnst wide enough 
for th e rails. Most of these railroads ore at 
prese: Isiogle tracks, which occasion delay 
when trains meet. The carriages are larger 
than ours, they are sometimes fifty feet long, 
and have a deck with verandas. I have 
often remarked, that American engineers 
seem more dextrous than English. 1 have 
seen a train going seventeen miles an hour 
stopped in forty yards. The engine carries 
a large shovel in front, which removes any 
obstacle lying on the rail. Riding on the 
engines of a Washington train at night, I 
saw a cow lying on the rails ; before 1 could 
exclaim, we were upon her, and I expected a 
shock, instead of which, the shovel picked 
her up, carried her a few yards, and then 
threw her to the roadside, out of the way. 
1 took many opportunities of riding on the 
engines—wood is burned in most of them— 
anthracite coal iu few. Their cylinders are 
mostly horizontal, like our own ; but I saw' 
several where the cylinders were vertical. 
Thera is a fine road from Albany, on the 
Hudson, to Utica, ninety miles. This road 
in a few- months will reach to Buffalo, on the 
lake Eric, and then a traveller may pass 
from New York to Niagara, in twenty-four 
hours. There are railroads throughout all 
the New England States to every town of 
importance, and some thousand miles in 
progress in the South and West. There is 
the least improvement in tire slave States. 
Thera is no country where yon can cross 
such vast tracts in so short a time as in 
America, and the facilities are every day 
increasing. The Ohio already joins the 


Delaware, by a railroad 350 miles long, *nd 
in a few years, a traveller may be able to 
pass from the Gulf of Newfoundland to the 
Gulf of Mexico—from icebergs to orange- 
groves—in six days .—Leicester Mercury . 


DESCRIPTION or THE MOST POWBRTCl. 

r.LtCTRO-M AfiS'KT YET COXaTRUCTK l». 

BY THE REV. N. J. CALLAN, PROFESSOB. 

OF NATURAL PHILOSOPHY IN THE R. C. 

COLLEGE, MAYXOOTH. 

From Sturgeon’s Annals of Electricity for July). 

1 have lately constructed for the College, 
an electro-magnet which far surpasses In 
electric and magnetic (lower, all the electro¬ 
magnets of which I have been able to find a 
description. The iron bar of our magnet 
weighs 15 stone ; it is 2 J inches in diameter, 
and more than 13 feet in length. It is bent 
into the form of a horse-shoe: the distance 
between the poles is 7 inches. A copper 
wire, one-sixth of an inch diametor, is 
coiled once round the whole length of the 
iron bar. This wire is divided into seven 
parts, each about 70 feet long. A thin cop¬ 
per wire, about one-fortieth of aii inch in 
diameter, is soldered to one of the thick 
wires at about a foot from one of its ex¬ 
tremities. The thin wire is abont 10,000 
feet long ; it is wound round the magnet in 
the same direction as the thick wire, and in 
one continuous coil. By connecting the op¬ 
posite ends of the seven thick wires with, 
the opposite poles of a powerful galvanic 
battery, an extraordinary maguetic power is 
communicated to the iron bar; and, by 
breaking battery communication, an electric 
current of enormous intensity is excited in 
the long coil of thin wire. 1 have tried the 
magnetic and electric powers of this magnet 
only once. In consequence of making the 
trial, in presence of about 300 of the stu¬ 
dents, I was compelled to omit many of the 
experiments which 1 intended to make, and 
which I expect to make before the end of 
this month. 

In exhibiting the power of the magnet, 1 
first used our large battery of 20 pairs of 
plates, each 2 feet square, and afterwards 
a Wollaston battery, containing 280 pain 
of 4-inch plates. When the opposite ex¬ 
tremities of the seven thick wires were con¬ 
nected with the opposite ends of the battery 
of large or of small plates, we found it im¬ 
possible to separate the keeper from the 
magnet by any force acting in a direction 
opposite to that in wliich the magnetic 
power was exerted. The keeper was a horse¬ 
shoe bar of iron about 20 inches long and 
2\ inches diameter. The highest point of 
the arc formed by the keeper was 7 inches. 
The distance between its poles was the 
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Tito Professor of Natural Philosophy at Mnynooth, 
tht Rev, N. J. Cftiltn, well known for his ingenioois and 
important electrical researches, haa recently invented 
an induction coil, which, tlioogli not more than fire 
inches long, gives off a spark of four indies. He is 
pursuing the investigation in the hope of arriving at 
a combination of short coils from which to draw 
sparks of twenty or twenty-four inches in length, 
even with a small battery. He shews that iron-wire* 
though inferior to copper, is suitable for secondary 
coils, and thinks it better to strives fur the production 
of long sparks than the employment of a long wire. 

isii.-...:£■ i _ ,_^ u ..f i . 2 _ 


(C) Jeff Behary 2019 



47S T*r Rev. Ptofeaur Calfrn on a nrv Galvanic Baiirry. 

™!*3cl ilwm be pul lojathrr, and che pm of m,™ti*S n . 
bepe rfcryd repeatedly upon e*ch by the rest- and k «5 fe 
"*5 thm each magnet nearly, if n*i quite u mercb 

miMtiniH the one employed in the flnt fattUM, lW L „ 
the prime motor adelf Thii fact can jhcwtoHv be doubted* 
although. * is at varfpn« with (be Newtonian |£* 0 f the per- 
hwt of action and read ion ij applied to uirrhwifral 

“ s 1)0 furc * *» toppo-wd capable of «i*eructng 
uml cr the wnmt cireumatane**! ■ force greater than itself 

AS“* auppose we fodder calorie as a moving force; whit 
relation ia there between that •which j* rwioLred to iirnite a 
quanlity o* gunpowder and the Caloric devefoped by iti cwrt- 
bLmflcili f Several similar instance* migh t be addix^d of the 
tnappl teability of tha Newtonian law to tllfr Esplartatim of ' 
obscure physical facts. 


^ ** Oalvanic Battery, Bp ikt Rf\\ 
N, I.CaIJ iAhf, Rrofettor of Natural Philosophy in the College . 
Of MapnootL* 

Thi following paper describes a ntw galvanic battery, con- ‘ 
jsiiiing of SO Erne ond as many double copper pistes, the 
whole of which may t by substituting one mercury tro^h 
foe another,. be made to act as a single pair of plates, or 
ns S, 3, h S, Sj JOi or £o voltaic circles; anti which is 
capable of producing* by the aid of an electro-magnet, a, 
Tdtwic current equal in intensity to that of a battery con- 
taming JOOO p*ir* of tine and copper plates, 

JNDER my HirectlOfi*, and on a plan suggested by me/ 
^ ft Very large galvanic battery has been laLdy constructed 1 
for the College of Maynwib. TIlh battery consists of SO zinc 
pWtw* each two iWt long and two feet broad, ami of bs many 


opper cdl-s each sufficienily large to contain one of the trine 
•atot, To each tine pi ale is solorrert n copper wire aboat half ‘ 
in inch thick and stK inches long. The wire projects from the 
pfate'm a direction nearly parallel to the aides, and nearly pen- 
fwndierji *t to rhe edge ofthe plate* which is vertical when (be 
plria li tn it* copper cel], Ai rwo inche* from ill citremiiy Ibe 
Wira ii lient *0 n to form nearly a right angle *t the bend, 
and ao tha* tHeve two inchet are parallel to the vertical edtfO 
rrf tha plate. A wire of the amne thickness, and about two 
inche* sb^ter, ii aohJered to each of (he c<jpf»#r cel Is: It It 
bmt In the Mftiv wpy h the wirei belonging to the zinc plate?. 

* by (hr Atidnw 
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Thr Rcu, N- J. Cellen m e Nfs Gata&me *7* 

F’%an» J miui i rtpresent * fim: plea* mad * 
copier wJI al>!iri|^ with the w irt, voidsmi to 
them. Tlw tfl. copper odh are mN ante 

* *°° d f h ,ia * H f«* kmx, i feet i 

inch#* deep,, uid nearly 3 feet wide, mad 

wpamtad from eech other by partiiiofti 

trf wood. 1 be 30 zinc ptatw are i’ct down 

mto the copper cells, *nd ate lifted up, at Fih. I 

pteaaure, by iruwni pf a windJua. To m- __ 

vtnt the contact of the tint: plate* with ths. 
tapper cells, each xinc plate if covered with 

* * OV|ln net ol hemp When the SO copper 

*etJ.i are in the wooden bos* and the SO zme 
plate* iff line copper cell*, the wife® aoldered 
to Lbe cofjprr cej! h project about J of an inch l_ m 

frotn one the eidts of Lhe box, and their extremities descend 
neerly 9 mchea below the upper edge of the iame aide: but 
the wire* soldered to lb* zinc plates project nearly a inches 
r ™ “* ■“** "da of ih* box, and their Mtmratdei descend 
“ ™ rttremitie* of the w3r« belonging 10 the Conner 

cieiJf* 1 hus, if A B (fig. 3.) in the exterior jurfce of one of 


1 


A 


Fig. 3+ 


r , 


■i 
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the aide* of the box be parallel io the upper edge of thn same 
tide, and nearly? inches below St, then the row nf point* rr' 
vill represent the extremities of the wires belonging to the 
copper wilts aivtl the row of point* * f witl represent the ex- 
tretnitiw of die wires soldered to the zinc platrs- 

The acid solution ia poured into the Copper mlla, which ere 
water tight, and u let out, without lifting the cells, by mewcu 
of a cock at the bottom of each cell. The Cells arc barely 
wide enough to allow the free ascent, and descent of the rac 
plate*. About 30 gallons of fluid arc required to charge the 
whole battery, Both sides of each zinc plate am expowstl to 
the action of the acid mixture, and are within about a quarter 
of an inch of an bejuiI: and parallel surface of copper, lienee 
the Acting surface in each piste it 3 square feet, and die acting 
Hirfac* of zinc m well aa of copper in the whole battery m I6fl 
■quart leaL 

By eufht mercury troughs* metallic commarikation* m*y be 
torrLted between the 90 tint plates and the copper colls, to ns 
to tnmkm ihe whf eel as * wagJe pair of plate*, each COBUUiing 
IW Kp*n feet of lurbte 1 cru I voltaic circles, in which 

7%trd Scrifa. Vol. &. No-3fl. Dit r 133d, 3 L 
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*74 7 At 1 ftn.\ Nr J Cat Ian m et weir Goivantt Battery* 

the line of nth circle would contain SO ujimt &ft ;oru3 
CrfcEfs., two of which would contain $8 square feet of zinc, *jrni 
the third of which would contain 48 square feet; or am 4 tirdes, 
ir» each of which there would be +0 boner* feet of zinc; or as 
5p in each of width there would be 82 square feet of zinc; 
or us 6 Circles, four of which would each contain 24 square 
fettj. anchwo of which would etch contain S3 square feet of line j. 
or am 10 circle!!, in each of which there would be IS aqua*? 
feet of zinc i or as 20 circles, each of which would contain H 
*qu*rc feet of zinc, 

The mercury troughs are made by cutting hole* for con¬ 
taining mercury in a piece of wood Feet long, ? ^ inches 
broad, and 3 inches thick. TliC mercury trough by which 
it! the zinc and copper pi Ales are made to act m a single pai r, 
contains two para]Id, grooves, each nearly feet long, } of an 
inch wide, find an inch deep. Otic of the grooves receives 
all the wires uf the zinc plate*, and the other receives all the 
wires of the copper cell*- Hence when iRercury is poured 
into the two groove*, all the zinc plate* are in metallic comim li¬ 
nks Lion with each other, and act as one plnte + and all the cojj- 
)>ers likewise act as one copper plate. This trough is repre- 
tetUd in fig. 4.; the letter x shows [he groove for the wires of 


Fig. +, 



X 



' 




tbe zinc plates, and c the groove for the wire* of the copper 
cell*. In the second mercury trough there are four grooves, 
each of which receives ] 0 w i Ffct* There: L* a com mun icaiLn n be¬ 
tween on* of the groove* containing the wires of copper 
edit, and that which receives the wires af (he zinc plates im- 
□1 tried in the remaining 10 cells. Fig. 5. represents this 


Fig. 5. 
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trough. The tlaird trough con tains 0 groove*; the fourth, 8; 
V>*: Mih, 10; tbt *1*1,1?,, 12; wruJ (he .eventh and eighth *ach 
ujniJdfi %0. hxccpt the trough by which the battery is made 
hi act as '20 voltaic circle^ the rest i*r^ made hke the trough 
repftocftifld m fig. 5. WJi«» the battery act* as 20 car¬ 
ries, Lbe wua oF each zinc plate, and the wire of the f»it 
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Copper cell, Are in the smic nacre ury hole. Fig. 6. represent* 


the upper surface of the trough by which nil the zinc and eepptr 
plat^j ere madt (o aei a* 20 circle*. 

From the preceding description of cmr battery, Eiii evident 
that tiw whole &D line pliinustl copper cclJv mjiy t by lubsti- 
luting one merctiry trough for another, he made to act as a single 
pair, or as 2, 3, + t 5, G, 10, or SO voltaic cirdm, and thus be 
madu to supply the pi see of ihe calorimeter aiscK of tbe battery 
hitherto used for eJecLro-niajrrietic experiments. 

So enormOM" is the quantity of electricity circulated by thi* 
battery when all ihe zinc and Copperplates act os a single circle, 
that, on one occasion, after having acted without interruption 
for mere than in hour, it rendered powpiTq 11v ftiAgnetic imetec- 
inwui^rivi tin which were coiled 39 thick copper wires each 
about 3o feel tong, while the mercury in which the wire* of' the 
due pious were sjntiwnt^ wa* connected by fi copper wire* 
each j ofan inch ihick and about 6 inches long, with the mercury 
in communication with the wires of the copper cdli, On the 
fifth day it was tried : after hiving been in action without in- 
lerrirption fur mure than two hours this battery melted very 
rapidly plalina wire j B lh of an inch thick, and deflagrated in a 
most hnliiant aimner copper and iron wire about T j(h of in 
inch thick. 

By this battery, with the aid of ar electro-magnet, a current 
of electricity may be produced which will equal in intensity 
1 bat of a battery containing 1000 voltaic circles, tt is weft 
known that when the connexion between the helix tif sHtr dec- 
i ro- magnet ird the voltaic buttery is broken, a current of elec¬ 
tricity is, at the moment of breaking the cm 1 Me si no, made to flow 
lb rough the helix f iikI that when [he helix h longi that cur- 
rent is cepe-blu of giving a shock to any person who holds in 
c*£fi hanJ a Copper cylinder in conducting communication with 
tJi* emds of the helm. By experiments on the br*l mcim of 
obtaining the shock from tfic electro-mngnet, 1 hii*e found that 
the shriek itifrtAMfx, within certain limits with 1 be length and 
E K inrveiA of the bar of wrft i roil. And w ith the lengt h of the heftae* I 
rral, >vr Far p^hxpr «* SfOO feet, and in proportion, or rturfy in 
prof portion, to ihe number of plates in [hr vrdniic buttery Itwn 
which !hr current a f electricity 1 * pniwnl through the helm. 
Th* aWk rWi not tiKfwue in propeflkfl to the number 
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4XJ 21e Her. N. J- UHhi on a new GflAwiue ifa^ 

of plates onleas they an Isrj^r- Th* fllwlrthiiupitt wbidh 
I first uW wus * straight l»r of soft jroo„ about t i«t Lang, 
*nd an uith ibleh Oil this bar were coiled: two copper wire** 
wb about tOO feet long. The voltaic bsUltry coniiiLed of 14 
pair* of titit nod tf ia many double copper plita i (Kb piitt 
wia abou l incbea enuare* The end of ti* fimcoii and thebe- 
ginoinr of the second were immersed io ta the same cup of mer¬ 
cury, the voltaic current waa paesed through lfl« first cols eml** 
nd 1lbs shock wn3 lakco by making * cofmmreicaiioe with the 
beginning of lbe firit nil and with the end of the Kcond When 
the current of electricity wu passed through the beiix From 
*ne pair of plates* the shock received on breaking contact with 
the battery wu equal to that of a battery containing SH) pain of 
plates. When two pa ire of pla te* «de used* t he shock as> 
to be doubled j with three voltaic circle*, it appeared to 
he trebled: and with every tneveue in the number of voltaic 
drfikt) then appeared to be a prqpflrtionsl intr™ of the 
•bode. With the 1+ pair* of plates the shock ru so strong 
lh*t q person who took it* from an electro-niagt'Hrt Oil whirl 
there were four cm I a of wire, felt the r fleets of it for several days. 
With a battery of +-iiach plates the ili«dk increased with the 
number of plntet, but not SO rapidly as when large plates were 
Uflcd. 1 am inclined to think ifial wilb a battery of +-inch 
p stun, th* shock increase* hut little when ilie number of plates 
actoceds a hundred. 1 could not induce any one to take the 
abode, from the electro magnet when a greater dumber than 16 
■tear ]*rn pbtei were uiecL With I6uf iliera the shock w** 
aireedingly strong, although the acid mixture employed in 
charging the battery was very weak } and, from experience, I 
know that the ek-^ctru- magnetic effects of a battery depend wry 
•aaich on the strength of the charge. 

From al! the eaperimenta which 1 ha™ made on the mag- 
attoebetTic shock, 1 think t may fairly CO&clude, that* if 9QQ0 
feet of wire were colled on a bar of soft iron & feet long and 
aa such thick* a shock might be obtained, with the aid of a 
single pair of plates* which would equal that of a battery of 
1DQ voilajc circles Hence, since the shock increases in pro. 
psrtttn tOhrOf. at least, **ry rapidly with the number of plan*, 
whrti they are large, the aback given by finch an electro-magiitt 
magnetised by out baUtry of *0 pairs of plains, should nearly 
^ual* « perliftpmwal that of * b*M*ry of 1000 voltaic c4r- 
dee. Htnca by our battery of 90 pairs irf plaint, an electric 
•urrwfit oi [ba highsei intensity may Lm |Trr*fuc«l. TMi b*t- 
HfT then euppbw the place of all th* various fc Indl rrf galvanic 
bail i*r Hi. 

IUiIimI jfrtift hy lb* elect n> m n|fi»rr may be <jbM*aed 
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■* oftfB U the ooKnexion of ihc «ub cbe Ibattor i* frro- 

1 k«n> fJ.iH ] have dev imI 4 *at*ll iurment by wbib r*in- 
muDicitinn wiLit ih« hufry n»? ba bnlHD tod V»l 

ur WOU 1 una in a minuifii Tliyi SOW or MKl *1*™** vmj 
bm fttH>d T and! iOOO or 4000 elnetrw; curreeiii ctf' the hiplwst 
intensity may, i& the space of con minute, be puicd l-bniugh 
water,, charcoal, metallic wimo* Wry other body, Ec -.bowid 
be remembered chat the voltaic current from the blurry *boy W. 
Pel be passed through more than iOO feat of the heiin cal cud, 
and that the shock thou Ed he taken from the whole length of 
the helis*. 

Wlien a voltaic current pawea through a vary loo^ wire 
from a single pair of piatca, the wire will give a dwelt at the 
moment of braking contact with the battery. J have found 
that this u well as (lie shock born the electro-magpiei m- 
enaars with 1 he number of plate 1 * 

[ hate inadfl 1 great variety of experiment* on ebctTO- 
mapati, M >- object id thou experiments wu to isaruin 
four things : find, on what the quantity of IttneiKM dep*d* ; 
Htendljfi On what Lhre distance at which that attraction is 
exerted depend*; thirdly, on what t bo shock d rpemJi; and 
fourthly, whether by a voltaic current from a Urge bwwry* a 
permanent magnet could be made, which voutd loduDe on mail 
iron niajfrauMi equal to that which u given H> an daccru- 
inagnet by a battery containing SO large; platfl% or 1*00 faor- 
tiicn p Laics, la these experi meat* I employed three different 
voltaic Uderief, and ekcUo-tnaqneb of various forma 1 uial 
the isrge battery already described; a small battary of 14 
pairs 0? plate*, in which each zinc plate wu wen iachat 
Square; aod a Wollaston battery j cod tsi u 1 ng JBO pairs of hot- 
inch plates. Some of my etcctro-caagncts ware itraight, ml 
others of the hor*e-ihw form, and Ode was a square; the iron 
bars varied in length from 90 inches to nr feet, and in thick- 
ues« f-r on-, two inches to half an inch. On ons of then* were 
coiled 39 copper wire*, on another four, on a third three, ml 
on other* ibart wu only one wir-t 

From the results of the** eapcrimaotv, 1 hair* deduced the 
following couimunl: First, that the quantity of RtURtibm 
increases with the JerqrlJ 1 oi the bar of Sufi irtra, *i foail as 
for at i<k htli and withthe thinness till it becomes about an inch; 
wh! tin it increase* nearly in proportion lo th* aamberof 
pit t«* {when they are Itrgr, in the battery by which tht electro- 
magr.d, it mpgrtet'xedr When th* plate* arc ooJy four inrbw 
squ*t« lb* aUracluui incream, but slowly whan the n unbar 
exeeatli, itiO. Hueendlj, that il jo distance at which attraction 
m umtl, iocrawset alto with (he fongth uh! thickness of tile 
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ilttci bar, and with the numbtf of plates when they iu-^ 141 -ge; 
but with am* 12 plates the increase is *rry |r»duil when thei t 
number exceed ■ a hundred. With i wen tv of r>ur targe ptetei* 
•n iron bar, nearly 31 Jba. weighs *u emitted m ft horseshoe 
elecEre-magnet ihroiigh the diiLance of an inch, end with t«p 
plilH iht Mmt bar was attracted to the time magnet, oti^- 
through the distance of about half in inch. Agairij with die 
twenty plates, the attraction of the name magnet for a lewfog- 
needJe was sensible it Uhe distance of 15 inches, and with let! 
piatf4 the Attraction *a* sensible at the distance of 10 indies, 
i hinllj, that lhe shock from the elect no-magnet increases 
wilhfn certain limits with the length and ihinness of ihe iroTb 
inir, am| nearly in projjoninu to the number of plnles when 
they are large. 

When the voltaic current was sent from a battery of ?frO 
foor-iuch platen through thehdiacnl wire coiled found a steel 
b*r about 20 inches lung and an inch thick, the sled became 
almoat ns strongly magnetic as if it were iron; end when the 
connexion with I he battery was broken, the areet did not retain 
moi‘e than almm T ^ n of its tnagnetism. 

In a pajier published in the last (August) number of th* 
Philosophical Maguiime* Dr, Ritchie says that the utt of 
the electro-magnet in the apparatus for continued mure! on was 
long since abandoned, because it was incapable of inducing 
magnetiam in an iron bar at a distance. Now he will find 
that* rf instead of a single copper and zimr plate, a battery of 
to pel rs of larj^eplatesi or of 200 small ones be used, the electro¬ 
magnet will have a greater power of inducing magnetism at 
fl distance than any permanent magnet. 

Ihe advantages of the battery 1 have described are, first, 
that it supplies the place of all the various kinds of voltaic 
batttriw, of the battery for producing a large quantity of 
electricity of low intensity* of trie battery for excitituf a large 
quantity of electricity of the intensity necessary for the iwpki 
Juiioti eliiiI deflagration of metallic wires, and of the battery foe 
producing an electric current of high intensity; and secondly, 
that it enables a person to compare the pewer of the very 
tanre sine and cupper plain acting ■* a single pair, with their 
power when diey act as 2, 3, i, £, 6, 10, or 20 voltaic circled. 

Nicholas Callsh. 

tfsjwHh CuUegt, Augum £3 r I &KJ. 
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XT4L On ike mtmhfittHm r >f E£*tirie Eight. 

fty the Iter. T. ft, RoiifNaOx, F.RJL ip* 

* a com muiLicmt kin m the Stmiticatkm cf Eketcfe Light in 
rtrdifd Media,. which sppeari-d in the Philosophical Mair&mic 
Uat Jcdy, Mr.Grove ha* described tone fed* which are m ddec 
tion to line r*usc of that pkeiionumoiij of which the most 
Oflict tliia—If in the circuit of (in. liiduction-njachiJi.c uf 

eli jrn exhausted TMwl form* a part, there be an. interruption 
eh ih. gradually le^ tied till spark* jost jui?* it oci askisardly, 
*e Spark» arc blue, and hnvc a single *lsar|3 sound ; if lint 
■real be still monrt duniabhfid, they breotue yellow, hm.red , 
their sound is not so clear, hut it at leaded mlh a slight 
i„ Now he fiiiiLs that the blue sparks do not form strata 
he vacuum, hut that the yell jew Jn, «o that by rfpiWing 
distance he ran produce them or not at pleasure. He thinks 
blue arc single, and theyeLlolv double or multiple; and Emit 
his a proof of his former opinion, that these strata are caused 
some peculiar action of compound diwbargca. Within the 
few week* he ha* developed these view* more fully in a kt- 
e at the Royal Institution:, 

Everything which Cumes ftoni Mr. Grove beans the stamp of 
aeity and power; and J rernl this paper «li.li great interest; 
circumstance? prevented hip till recently from repealing uta 
riLMititS. The results which 1 have obtained, ahnw LhubL its 
ling inference cannot be received as anivcr&al ; for, in ike or. 
tsimemrf n*y trperiwent*, 1 always obtained stratawhen.a spark 
led, whether long or short j. blue or yellow. Any OEK verg’d 
these inquiries known bow much the slrmtx are modi lied by 
;ht variation s of apparatus, &r,; »Jid some such have probably 
Std ihi» diserc|wncy} 1 will ihere&n describe mine in some: 
hi 

rhe Indmetioo-machine which wa* mostly employed, otmaiuta 
d£ sectional coil* {the gift of jay friend l>r, CalLim), each eon* 
i,i 4 g HfMX> feet £if fine iron wire, not taliped, hut insulated by 
elastic varnish. They are arranged, tliret on, each of two 
lurri primaries, having each 350 spired of No. I Si Popper, and 
e < of ip'hu Nu. 17. Their mtcmid terminals ore below, con- 
-led in the centre; and the current is passed collaterally 
wa^h the primaries, *o that the citcnml It rsuftak nf (he u- 
i^i (uila hare equal arid opposite len»i«ll»K The ecmilenwr 
l h aj square feet of ebargi l surface, which can hr lim .-<1 in 
5 mm 1 4 2i) according t<i the battery power, The rhcottmic t» 

; arvd the machine give* sparks of about nue inch 
■my Olive t s*U usd to excite it. A few Word* iwpcckflB 

i Ipji Aniltfir. 

TW r r 41 ef ilmlTin - * ii» ha wlucb I b*«c Mwd. phs| 
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tbnc spark* IMy be foond relevant to the prt*cn t qtaeatkm. If the 
terminala be conn^ed with, * ipark-mjCt’Ometer opened to about 
twice the striking distance when the machine act*, a Judd itar 
will appear on one or both point*, Bringing them gradually 
elcwrt, i ?mi]l brush, exactly Tike that produced by a point on a 
prime cond attar, is Ittii St the positive point: ts the ri lH: ance i& 
Irntdcd, tb« fiUmmita of ibii OTush extend, and it iait mnt 
towards the negative with a ip uttering sound. Still nearer, and 
spark) strike across with an intense light aud sharp snap which 
cannot powibly be mistaken for the preceding form of dijchaign i 
they art rigisg ; and, when the excitation is powerful,. two-th:rda 
Wf their lenjrth at the poaitivs cod ia often red, the rent bluish 
white. If the distance be len, the spark has. that itrugc yel¬ 
low envelope which, as Du Monccl has shown, can be blown 
aside like a flume, but which is certainly not a second due barge*. 
And at very abort distance a there is aumEr_:.mea a sheaf of curved 
■parks between lb t paints* Jf one term, n id be connected with 
the gas-pipe* of the Iiouk, and the ami of the micrometer which 
had been wined to it be Humected with the floor [» that the 
circuit includes a mi great resriUncc), we obtain what ia 
called the static discharge, which ia of the nw character 
as; the iudactive one discovered by Ur. Gi^iot, and, lik e it, 
can be distingukbed from the dynamic one by the magnet 
when pawing through a vacuum tod the [evolving mirror 
in air: it is about half the length of the other. The vacuum 
which I included in the eirtuit war an electric egg/ 11 ^ high 
■nd 6* diameter j on its wires were cemented glasa tubes with 
Wollaston 1 ! points of platinum, Jp diameter, & apart. Thii 
form of rlrctrodd reduces the cnodifions of discharge to a more 
definite state than when they are halls or naked wires j and the 
fcHhanng may be consider!d ita normal character when the egg 
baa been hi tea with dry hydrogen and exhausted to O* J 0fi. Sup¬ 
pling the upper electrode positive, there is at it a brilliant 


lengib u l-JS limn that q 4 itiDK obtained hj the ■pfing i 
Of II ruder m L«W: HuhoiSrirff^ tkbhfeUiif bammer is murh fcUcr- 
Tt»n wry !«!nj, kw«H. trsti tbs luuiibm of tbs cents Kttrtlr I 

l* itJ[l JthcaiCTcmfv niort be rn-it*- 

tlpjracM Mpkwn, sdJ the rflisil only | J (*>*** 
p<«att ibouM "wt through 4 diabiirngm uf tbn TuJcnmx^ .raS- 


Wprvrat (4*t blsrlLrwd aJ^nbol fawn fcriftf tfttaiJwwi aliMt 
* Wh#* fcrtfb * *]*sj!c ls VK-**d Ln * Wrol'nBg minw. its Lii 

Rkvh Mi piMti, M iIm nrrVtpc ■ Sm ovt tea ■ ifc#rt 


Uwt * M-U 
hrt * u >' h '■** 
d i wJ 9 tejSn jar 


Lima IM *pvk 

t« Mr Ln 

Mb Piife |1 m 


upiUnlj ah 
tV. TVrn tipiniim I 


^Ufoduif 
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■iiSQ^ from which streams an e] liptic spindle of greenish Ij^hl 
r * bruit two-lhirdj of the distance, btsghtcat bis the u u< 
il it full at strata, thick near the point and pirffld round it 
tA »p hrrie shell M f tki niscr bel aw and !ch eiirred, till At the In wer 
rmmation of the fnittfC light tfcej are nearly plan* md only 
'OB or 0^*06 tiurk + In the bright eenE.nl portion they uxm 
'iehtT than their eoDtiaoitiotu into the anrronndiHg put* 
bich Are il m beat back abraplly. If the cratatLon be vtrj 
iwerfuJ, the cumtare of the lower tfrata is l oaail , theae 
sing in that CS* formed,, tl Mr. Gnunot baa shown, by tbit 
irrent which pasaei cm closing the prinswyciraiit. Below the 
oftitire light is a dark (pace from to wide \ And lower 
.ill m in Atmosphere of bright blue light [which I call the 
Igrette). It ii generally cnnicaJ with * WBTB but, never 
hdicv ttrata, hilt seem* to be nmpoatd of n|i diferging fro® 
lie negative point. Prom this, however, it in separated by 
thin dark Apace surround. r*e it Like & wrapper, and within 
bat by a reddish .violet one. Along the glw tube, below this, 
oaitire light with it* itm a reappear*; due probably to the dif- 
culty of insulating the wire where the tube eodi. If static 
jiehargea be passed, the appearance* at eachpvmt aru similar— 
. negative aigrette, a dark apace, fend a few thick aphelion! strata 
X each end of the faint spindle of light concave toward* the 
iwest point Tbit ii explained by the double nature of this 
IjBtbAfjre. If a static spark be viewed in the mirror revolving 
■ighty timet in the aectiod, it ii seen to consist of two, the 
jccotid darrower then the drat fend lea* luminous, about 3* 
i«bind it, that u., nearly gA v Lh of a second later: the two being 
opposite In direction, produce two reverse systems, which are 
merely sup«rpc»ted. 

Hiring premised m much, my trial of Mr. Grave's experiment 
an be easily described: Exciting the induction-machine by two 
GitrsV*. it give static sparks 0^00, and dynamic ™ W'tylT «t 
'he rate cf 7 in 2‘. With the egg m circuit, no spsrka pasted 
lit] the micrometer was it During the whole of the 

previous star- and brush-discharges, the Appe-wantc* in the egg 
■ere thoae which I have described as static, strata and aigrette* 
cl *sM end, even when the micrometer FU it 4 r . Tbc mo- 
nooot a spark passed {and, aa I hare already said, these cannot 
be nHStakcn), the strati ippesred in their noraal condition, 
■act^y mereaatftg in brightness and iwMlndo till the mierv- 
ca*t« was in contact % no rrtanipaJatKjii of it or the rim- 
t**pe erjnld I fet a spark witWi nrodueing them i nor, indeed, 
aaaid I nt any diwtifp through the wtium without grtUng 
s* k«st the *-‘:*t*e art. 

iH saw*fa*e e . . with three Arrow's, the atalia tpvk wm 
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OS and tbe other tf-ffifE ; but* u Ufore, I otraid get no At. 
?* ■vitkmi firsts. The& I afabittd the *p*rfca, which were 
!i]Jj ihowi&g them ipIcadiiUy, in the rtraivLng murar at the 
i**% ipced which I codd mabage, J130 in a iBiswid. There 
' have been ■ few multiple, hut ooJy u eteSMjt»rj*I; for in 
»t ereir uxilanw they were eertatiiJy fizzle with that 
ch would eauly abow of the tetrad, I ibbtfLlated 

the egg &ae Of Mr. (Haucrt- l magnificent TofriedIi«j tubei 
which, u well ti much precious mfbns^tioQ end powotuii. 
lqc« p 1 have to (bftftk that gratLanitt]. It ia l" diameter, 
aiT-ft between the pfetmam point*; wbeaevti a ipaj-k paancJ 
micrometer, it* peculiar tXMta. appeared in their rortnal 
ity f hut with the brush, they had. the peculiar character 
ch Mr, Qiuioi hu shown to belong to di'ch&rjtv!* m*rU by 
iction through the glut ^ and placing the tube uial oaa a 
erful Electro-magnet, it showed, u in hi* trials, the brush 
hargea to be double in opposite dirqetio&a, Or, aa he alls 
o, ** reeipraeating,'" 

Tacsc are not the only trials which I hire made i bat 1 ifivu- 
lj found that bo length of spark prevents the formation of 
tt, and I am obliged to conclude that Mr. drove's rule ia 
absolute. The difference between out remits depend* 
btlcM OU some unnoticed difierenw in Ibc oaoditlOoB uudet 
:h we operated. Among possible causes may be named! 
the nature of the Vacuum. He used air with phwphorua 
MW diffused Lb it; I hydrogen 5 l prefer that, at definite in 
ire, ai with equal air-pump* giving a rarefaction fourteen 
* greater and aa exhibiting tb«e strata better than any 
ium ffilh which. I am acquainted, e&crpE, mercurial vapour. 
The sort of dwttfldcs. Bdieving the strata to depend on a 
due mode of disruptive discharge, I tirini they will U 
]cd molt certainly when the electric power u concentrated 
a narrow area, ai in the guarded point* which I used. 
The direction of the current, When the upper electrode it 
tivr, they are Utter developed than when it is neirativo t in 

r , ^r ,re * 6* ^ «.’?d2 £ 

r point, afld the rest are lo« Ln Inm incus hue, the uumud- 
Ctjrrenta of (be heated medium probably canfuaLn* them* 
Still more ■ tb port amt ia the intensity of tba electricity s with 
weak power (which would give an wir-apart of if A 

T ; fiJ ™ 7 (hem, even in the G Basic* tube. On 

other hand, cacewre power fads also, but in * different way, 
{jmftg b«t eoncrehng them. \( t when my hi rewli are 
ij r jargwJ, lbe discharge of one, two, fee, be passed in me. 
OH, it 1 * mco that the bright atraU throw out cloudy ap- 
l “ n daft ujl^vala *a the 1 fj Lceli. t y tocreiMWj. io 
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•*t with cin« giving B' sparks, the lifter iff filled with Light, 
Jr. Guaiat found ti« «m; effect from inereafcLDir the number 
' billery cdEi; and I bdinve th*l h« gigantic AnifinCaji mwhw 
shows toy stratification. 

But eren were it universally true that i spark of suffkient. 
Bgth intcrpcriifid in the circuit presents the ippearsnofi of 
rata, still Mr, Grovel theory of their odgm would, remain 
abject to weighty objccticri®. We have do eipcrimejatii eri- 
euoe that the current which be supposes to succeed the extra 
jnent in the primary e«il* etwt* with any Kuiblt energy; 
nd f granting iti existence, it i* not w*y to «e how it an prt>- 
u« the effect® assigned bn it; for, apparently, it mart be »A- 
?q*mi t& the discharge of the seeondify eoilj and! therefore 
4HMt modify that m any way. A ayachroimua one, we know 
rOrn experiment, only weaken® the farce of another that il op* 
iOftite; and in the static discharge, where there ia the verf 
yatem which he requires,. a di«h*rp followed at a very axaafl 
aterval by » weaker opposite erne, there La certainly no special 
►ower of developing strati. 

A different new of their origin, and one which seems oarer 
hr truth, ia gives in the NLLffibe r of 1 Cosmos 1 for the 4th cf 
a at month, by Mi Mcrnen of Mareeallet. He think* they are 
aiiied by periodic*] variations of intensity in the cnrrenE, due to 
be resistance which it meets in traversing sn imperfect doe- 
luctcTj and that these cause lateral dischargee of the conducting 
nalenal; be therefore compare! them with the wings that pre¬ 
set from the stains made by exploding fine wire* ewer paper by 
ID electric battery. The notice L* *0 brief, that I supposed ha 
-ijcmi to represent these explosion-pic turns a* >v autognphie* 
Jes rtiatificaticma de la lumicre gleetrique ;** but the meaning of 
this phrase is made dear by another notice in the same journal 
(feb. 18) from M. Scjguin, who iltv teem* to have obtained the 
m cm mull. A a tnductkm spark sent along glass dusted with 
fine charcoal, leaves a tack whose mar kings he conddeza idco-* 
tical with the strata. Undoubtedly these variation* of intensity 
di> n.*t: they are shown by the fracture of h wire into minute 
pieces wbtn the discharge is not quite sufficient is fuse it, and 
rtiU more plsinly by sending the italic discharge of a powerful 
mdueiam machine through a fine Bled, wire tome feet Jong, 
Is str of ordinary density, and still more in rarefied *lf, the wire 
■ Isaiont*^ but at every mrh. or two it thtwi out a circle of 
In lb« esplodsd wire, Of tbe air ove* the glass, the 
litu thing bippm; hut the bruabea carry with them moat of 
tht Metallic vafrtiis vr tbe eharusl dml, leaving a iJrficwficy of 
ttam at ik iMsnusdtam points. On repeal^* M. Beguin'e 

■ f i» iii—ill. I ohiaiiked the •ppcsnsaa which he dwdxi: 


(C) Jeff Behary 2019 


17 










274 


On if* stratification of Electric L*$hl. 



ihry hive a it^ rrifraliliUK to the ciplouoit-picturea, and 
4 l*« to the yellow tnrtlflpc already referred In is aurrcmiidmg 
iliiNrt uptrkt; but, a* it hcciri* to me, the : r iniJofy to the ilnli 
is far from complete, The trtHJversC Aiviaiia ns scarcely etet eo 
<-utj tffljf uroni, mfi have no regularity; the jagged fringes and 
Beirut nt |>i1111 1 -s which form the outline, are in strong contract 
With the NuiOuth and eampartlivcty definite boundary winch the 
light often ihottl; bat, /drove all, the markings extend through 
the whole track of the discharge, and there it noth inf: analogous, 
to the dark space or the bloc negative light. In fact the two 
seta of plucnunicua, aeein to belong tw different C-itcjPirie*: one 
is the transfer cl' matter htcndly from, the axis of discharge by 
a vehement repul nioit ; the ether i * a Ml Cress Loll, along a certain 
portion of that ii.tiiHj of tit*of discontinuity in thi- Light-producing 
Irtjwor of the current. That ptmrr, for aceftain further dixLanee, 
totally muss, to reappear without any inLcrimsgion, uhd with 
the dereloj UUeftt of rnvsof higln-r rcfrahi^ bility „ It i= Certainly 
pcssihle Ehafj ill nitied air, these: bu.cjIW auEngrapha might 
Mftnme a similar character j blit nuU M tliia prove to be th l* 
com?, I til ink it will fje felt that some further step is nee**- 
aary to Complete the explanation, As it now stands, any one 
who compares a fine *el of strata with (for example) the superb 
drawings of exploded wire in Van Mamrn's DrScrij/fmt d’lfflj* 
trh-srmde machine Eltttriqvr, will mw!y admit them to be 
result* of the same action, that of mere repulsive Fore-e¬ 
ft has been fur *omc! tamo my own opinion that the Strata are 
mused by these periods of intensity, but in a different way from 
that just mentioned,—liy the aucccBaive son?* along the axis 
becoming charged up to the point of disruption. 1 feel, how¬ 
ever, lhat any rxposition of it mu*E be premature till more facta 
ire collected, and still more till we Liave n mathematical investi- 
gaijorti of a current's motion in an imperfect conductor. While 
tuch labourers** Holiday, Gusiiit, and Grove him>df are in the 
hi Id, we nu h*vr little doubt that the harvest will not he long 
uj. reaped; afld we may surety expect that punc powerful mind 
v.11 f'tt \*>np bring within the domain of nnalyaiB the hypothraii 
fwhich every day Crmfirm") flint elect rinty ia, ii Grove ft* 
prmv* il, " * mode of motion/' Sachin i»f«iit%atiuil ii, from 
\U oorrelatton to otLw molecular force*,, of ihc bigbeil impmt’ 
a r ter, and will c» rUinly reward most amply it* author. 
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$32 Prof, Ctlkii am n htdmatitm CoH c/ -grt/tf pomee 


nm* wm icii f ham tL i s, tk rtniUnt o/ ibt fi ibearTC forte tehM 
ht Ira 4 , ind the tmit would Crfcrk it 0*01* intr rturdiiala pmnl* 
fWry physical cOnaideratlun «ccxcd to mdjdimte that tir oruOL 
lii'ijhl he v i ry thick ; and the only real cafai^aod of nil LmoU 
mg thick urn fin pbyual principle*, rii. thin of Mf, Hwpkilt*, 
■htnjltl In- nwind. 

The fnrrni the surface at present exhibits may be Buppoard to 
Lav* iilittm from lhe Cft»ti*rtujn tnd f^panskm of the part* of 
this thick cruil since it fijrst begun to form, prmloeirjff inJWa 
in which ac-aa and netint have (ratio ml dfijp-tisi r lh*if vittn, 
Ft ltd dc\ntLijJif tiJ cun tin cn La, liMe-Landc, and m-.-inltiLLlti j and 
tkrtfiiK the yariitkurip of the nurfirc, under at* present aspect, 
wn. not At til rcguSa.ti.ii or prod need hy hydrwtitieml principle s. 

J. II. Furr, 


Cilnitti» Ffb. 2J, 


LII r A. brief Account of an ImfuetuiA foil of fxrteer m 
por ?Ifjfl fu H* IrnpfJt- Btfikt Hcv. >\ . 1 . ( U MW, />./>-, Fro- 
/rwcir qf* AWiirai f*hiiv&/pk$ in Maymtoth i ‘vU'<yr *„ 

T N the construction of imhirtuni rui!-., the principal object oil 
*ouife wfana to htw Ucn to make the coil in nob » way* 
that with a given length of eceeaidary wire tlic fotintt fc(tirti 
may be obtained. It appears to me that it would be better to 
jijahii induction coda so that, with a giu-it battery, aparkiof the 
gmtoft length may he produced- The longer the cod t-, the 
greater will be the r^iatanoo of the primary win* to the riintol 
uf the battery, iiul the greater tie number of cclli which will be 
nijaiml to tffcmjirtt thni ¥tKi*tauet and snturwte the no* with 
magneti mu. Hence it is a matter I great uci|X>rt4lioe to make 
coils in such a way that, whilst they arc short, they limy pro¬ 
duce very Jong sparks. 1 hare endAMvoaml to do this ; ami 
though the primary and Kcupdary coils of the induction COll 1 
have made ire very imperfect, 1 have succeeded tolerably well. 

The primary roil is made ol thick cupper wine about 144) fn i 
long: it ia 10 inthe* in length. The cum] uetii ig power of the 
copper wire wan- injured by being frequently coiled on electro 
liiagneta, or on cort-ri uf induction coils. 

The tecondary coil combats of three small coils: two of chrm 
•re Jj inch long, tSir third is only I] inch. Hence the entire 
Irf.gtl, of the *r«mdary coil in ft inc-lirs. It as only half the 
length of th. pninary Wul, and ii therefore mj| fifil^buJ Ttk 
arrondary mill i* tuaih: of iron wire, No. 'S L gauge; the thick- 
oca* of the wire i« about the |^ n lh of ail inch. The win: ii 
fjjfOftd u&ly pari tally with tut two thread, lictwceu each fwu ad- 

* CtMBNtuwKalvd trf llw Aathor, 













ta in itnpik* mg 

jwvm^ ipinl* ftf the thread iw n& <m the wire, thaw « wnStimi 
ronis few another ipinl ■of thread, tiid on ■ pml pait rf e±h; 
wire thmv u spare. enough to admit thru or f w £ 

wop*oi ttifl mode of cqrering the wire in ordw bo sere ti»*_ 
WifUl the aame iwr, I umo|«] cmr ■ackme for winding thread 
on wire ■> that by qu and the same operation, I covered tba 
wire with thread and WOta&d the wire »□, the cm], 1 fi»*f 
in many parts of the coil the bare or uncovered part of one wire 
« “ d intact with some part* of the adjoirun| wire*- Each layer 
of ipireJfl ia brushed over with a hot sdutton of gutLa pereha 
duaoired in rosin odj, The solution m W thick, lint when okA 
it t*ktt the form of a paste. Each, layer •4 spiral § ia siuaistt-rj 
from those of the layer above fttid bdkiw it by paper saturated with 
thatolution of gutta pc re-ha, in the Jiiinnrr dtutnbcd ia the paper 
which I read at the Dublin Meeting of the British AwocMELon. 
ill lBb7, and which was published is the Fbilueopbical M* ***jim 
for the foikrei&g November. t have in one inrtuucc xm sparks 
pasaiug through the three thicknesses of paper, by which the 
spirals in one layer are Iti*u!latcd from those of tti«: one above 
it. lienee the insulation of each layer of spirals from ihoae abort 
and below it ia defective. 

In trying- the two porta or the coil which were first made, I 
observed, as often as sparks passed. between the terminal* of the 
Cm I, a great number cm very rniiintr sparks on the outside of one 
of the two pmtH. This made me suspect that these sparks were 
passing from some spirals to the adjoining ones. W hen I hod 
i'misljtitl the third part 4 the cull,. I abstained fr«H brushing 
over the outside; spirals with the solution of gutta perch*, in order 
to sec whether sparks would pass from one Spiral to Another, 
As soon u the battery was Connected with the primary coil by 
means of Calf mereun*! contact-breaker, sparks passed from the 
bain' parti of nfvend wiin< to the contiguous ones. When lay 
part was brushuil over with the gutta-percha aolntion,, the sjjsark* 
ceased (hero, but became more imnicrau in some other part. 

This eoilp though only 5- inches long, has, notwith»t*nding 
all its defects, given sparks 4| inches in length with three cells 
of the Mayaooth battery, each 4 iiaebes square. 1 bare mt 
ittD an account of Any coil which with a& small a battery baa 

g ren sparks SO long in proportion to the length of the cvil- 
h account of the imperfect umuliEion of She secondary mil, I 
am afraid 14 UAt a tnore powerful battery. 

I intend to riv:k»* new primary coif at»ut$S inches Song-, 
■I (w ai ve mall secondary cuils, each about 2 inefen in length. 
from this Wil I rtpcct to gel, with a smn«ll battery, aparkaiO 
or SH mchas long. 

I have udt aevasal lalarcatiiug eijiemncula Hi tha various 
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854 Mr, JSh UtinJtt tm a Nrw Fufwi T'l^tffapk C'n 6 ie 

parti of the em\, which I hut Mat time at proem tn detente 
Many mam remain yet tu be made. When tfey i» W | 

vhiill pnpa« vn account of them for publication in the l J JaiS>^o— 
pnifil Magazine. 

My fihject al present », font, to *W that in» wire, though far 
inferior to cupper in rusting power, i* nut until for Hn-ou.k 

*7 ««!■•; to dmVuoitfon to the 

making induction toil* hi that with Ugih, nut the 

"tomdMTy Hr iff, but of the ruil, tbt taipcit *p*rki may he pm. 
ihiet il • jl^lJ thirdly, to sh- sv that a mere cwmnp of the second, 
nry wife frith thread of any Lind in not sufficient to iiiKulatc the 
Hpiml- of any layer ftotn lb* adjoining one* of the .-me layer.. 
Mljiftji]) t’otU'pr, April -I,, lN5!b 


L!H, On a JVVw form ft/ Trkyr,rpA CM iniembd to ttdmee iAe 
rffeett uf huftictm Atiiwn. E&ctnatm, 

P/ymmth*. 

TN my laal paper 1 described the nature of the bduetife action 
A which takes place (luring the truismbuion of cleetriml cur- 
rt-nl# through maulatcil submarine eundui. tin*, and puirmd out 
the virioiiM disturbing iuiicwiiros which it oceiaiun*. It ls mw 
pretty well nduiiilrd by tiiEcgnipii rugiiiceira, irhufc* uuIcm these 
mi(wditucuts tu the few and mj.nl transniufou of itgn*k nn 
Ik cither entirely ft muted or cLWjuJcribl) lessened, the cummer- 
cl;iJ value of very long lines will be somewhat ill (he inverse ratio 
of their lengths, As, however, the mechanical engineer hits 
oiLjeuliK the difficult) of laying telegraph ea.bli>, it turn remviia* 
fijr I lie rletlncmt tu nvLicsmic the hcirutiffc difficulties w bkh 
h-Mt hi* jmthj and to reudur ln» line: uf ciaummiic^ltoa tho¬ 
roughly efficient nl'lir it is hi id, 

Of lui« much at tent ion hits been directed to the subject, and 
*«nt very abh: coni iiiuu knit .to ill fium practical elect ricuum have 
contributed in throw inucli light u|hhl it. Fis -mi the wry timl 
moment when the viatic charge of the gutta-percha PuaUnjg was 
brought under my nuliri'j 1 b it that it would ujic day act a* a 
foni.jdiibh barrier fo the ittensnm of submarine lines; und 1 
m» at thit tune twdiaiirr uf remedy, csccpl in (he erjjphrt oiCWt 
id larger esiulurlun him! thicker insulating awLiJig*. Within 
the l»*l yea# ur two, dim have bees propuecd tu reduce the 
mm'M i.t uf iiiduttion, Main of wbn li appear In la- founded upon 
an iliTWt apprdieiiakifi of the ihttrnl phfrnuKttHUl to which 
tmh amugitn«fiil« would gne rise. For iiutiMtj it ha* tma 

* JU«4 a* fit hhjiUIi JjikUiiitiua, AUmU .1, I- VI, t‘uaiaia>ii«alcd 

kff Um jtriW. 
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hYL On on Imdudum Coil of great powar t and cm. i&t 0/ 

amnecitny Plata with the ends of the Secm.h^ C-vit.. Hy (ha 
Ktv. N r J. Callin', D.D.j Professor of N«iWtU Pkiktopky mi 
Si. Patrick*i Coikge, MaynaoiA** 


A BOUT three ye#™ and a half ago I made an induction coil 
of considerable power. The secondary eot3 3 which «u made 
at Nq, 34 iron wire, caaiiaEed oftirec parts, two ef which wen 
“*h about 3i inche-a, and the third 3 ineh« bog. The entire 
length of the secondary noil wu about & inches, and! the length of 
the secondary wire about 160,000 feet. The mode of umudfetLca. 
IS nearly the note U that of the cod described in the Pfailos*- 
phial Miguine for Mujf 1859, except that thin ihnt gutta 
pereha is used for itliulAtiug the ipirala of one layer from those 
□f the adjoining layers, With three cells of the Maynooth, 
battery, in each of which the sine piste wu 4 inches square, the 
coil gave iptrli about 10 inches long between two pointed wines, 
one connected with »ch end of the coil- With fire cells of the 
same t ite, the sparks were only 1 Of inches, but were much louder 
than the sparks produced by three edk Within the Last four 
months 1 nude a new primary coil nearly 3 feet long' with a none 
about H feet 6 inches in length, and improved the ins ulatjcn 
between the secondary coil and the primary, and also the lUiii* 
1st .1 Aft of the three parts of the secondary frotn each Other, 

Kjnee these changes were made, this coil [the negative end 
being connected with a plate containing ■ square foot of but* 
face, and the positive end with a pointed wire) 14 sre sparkt 7j 
nxhw bag with a single 4inch cell of the MsyuOOth battery- 
With two 4-ioch cells the sparks were 12| inches, and! with, 
tlw sella *A tk« isms UK they were 16 inches in length. 

* r>/mnjiGS!ital bv Um Asthnr. 

PM r Mag. S. 4 VoL 25. No. 170. /sw Ittfc 2 ? 
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4H Phi/. Cillso m Imdmetiti* CW vf grmi pm*r 

Wbfn (be tpa rka wen uke n bet w**n two p^i n *-.rr* tbn 
wrre iwly fi inchre with eoc^ *jlJ: * little bCrt ]gl 

with three 4- 1 curb r** 1Ja. Hence, when the qeai,ti*e eh.J, ^np - 
nci'ted with a pfste i foot Kgnibre, "he apaskt «n If jxieb bftrt 
with one tell ts4 If inch lonK^r with three ceil* than when *^h 
cud of the cod La cemoected with ■ pouted wm. 

When the nrgstire end ni connected with a arraluf bmm 
plate 4 iiwbre in disfcncter, and! the positive with a pointed w-r^ 
the a park a with one cell were 6$ inch**. Wfd With three ** 0 * they 
wen la| infhe* r Therefore when the negum end i eo«B*eitcd 
with i plate & foot square, (he wparki are If inch kc^nr “k m 
when it is connected with 4 4-inch circular plate. 

Since 1 diaenvend the greal mcreuc pfodmed in the length 
of the ipsrk by connecting a large plate of any metaJ with the 
negative end of the coil, I made a aerial of experiments in enter 
|u iLftccrtain the beat me of (he plate N add the - ifeel* of con meet¬ 
ing plate i in ftrioua way* with the end a of the wit. Some of 
the result* of three cxpefiededta appear to he anomalous, and not 
in BLCtordaoce Wftii the earn manly received theory regarding the 
distribution of electricity over the end*** of bodies,, nor with 
the Idle for determining the height to which a Lightning coo- 
du.GS.er should project above the roof of a bull din g to which it i* 
attached. 

Pint, with regard to the sue df the p^adt necessary to produce 
the longest ipsrk, I have found that a drcuJai metallic plate 7 
inches LQ diameter ia sufficiently Large when the spark does net 
exceed 10 inch re, and that a piece of wood & inches square pro- 
dun the same effect as the 7-inch plate. 1 commonly use a 
circular plate of im about Ui j inches in diameter. With this 
piste the coil give* a spirit an eighth of an inch longer tbso with 
a piste containing four square feet of surface- lu order to get 
the longest spark from a coilj. the outer end of the secondary 
coil should be positive, and the inner end utgitin j the plate 
should be connected with the negative end, and the pointed wire 
with the positive end., and the central part of the plate should 
flee the point of the wire. When the plate facta the point, tod 
it* nrctimference i» opposite the poml, the sparks ■« i Little 
shorter '.han when (he point ia eppoute the middle nf the 
plate, , 

Secondly, with regard to (he effect* of piste* connected with 
the ends of (he cod, 1 have found that (he effect* of a plate in 
eoOMZmn with the negative end differ very much snd in ** non* 
ways from thews that are prudia«d by a plate connerled with the 

pcatiTi and. 

Id moat of rny apenrotnis no thi* mbjed the gresArel length 
of spark ikt e>lf was capable of givUJg with the three Cells effl- 
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Ftof. Ciibm M m IfiAtcHon Cm/ of f paver. 4l A 

ployed; varied from 1A§ to 16 andiee. When 1 i Witekef 
«*»7 I mention th.fr leogtb of the iptri Tt* pbu# m abort 
13| inches and the point *u appcaii* to the r^mriku afxhtt pLats,, 
when the eontrttey u axproaBed. 

Fint, when a punned' mrt in con w* ted with the p>iaitiTe aid 
of the ml, * plate connected with Lh* negatnw wad boftheBii Uw 

r k cou*idtnably ; bat when the pointed ante u «nM«r-e4 with 
negative and, « pitta connected with the {petition UiiuitiD ■ 
tbti ipark id a greater proportion, tiparka wnith *fcro 15 inchm 
l«tt^ in the hnt amnipemeitt were rtdueed to ken than ] l hebet 
bj the HeoQdj they did ml p«H it all het*ML the putt it* pal* 
uid negative doldI until the plate pm brought within 6# icehe* 
£roto the point 

®WWJ, ipirki from i positive point to a Begat]vu plate new 
Prat to the Circumference of the plate, tad aCartnly vra aLTuds, 
the plate at a greater dirts nee from the eentfr than 8 iodbuw 
But aparfca between k negative point tnd poartiw plate ajwmy* 
PCErt to the rircumfcretice until the plate w*a brought within 
or 9 inches from the point: even when I used i rectangular 
pLftte 20 inches broad add inches tong, the apvkt went to the 
etign of the plate. 

Third I the *p*rk» from 0 positive point to a negative plate 
never moved in a Straight lincj even when the point vu lew than 
*n inch from the plate. But when a negative point ia brougQt 
wilbm ^«3 incbn, or evsn |«i than an inch from a positive 
plate, the iparlu paaa in a *tr*J^h t line batwasn the paint and 
the neatest part of the pllte. 

fourthly, the iperka from a positive point to a u^tin plate 
grow weaker and it** loud ia the point ia made to approach the 
plate. But when a negative point ii brought within two or throe 
kficbet from ■ poaitivn plate, lb sparks become aa loud u if the 
plate W*rt charged, or aa If they were produced by a icnall Ley- 
dim jar whose opposite costings we» CQqneeUfd with the ends of 
the coil. With a plate containing four square feet of surface, the 
sparks were lender than with the 12-tnch plate, A hollow ball 
connected with the positive end of the eoil also pres very kmd 
■parka. Hme a plate or hall connected with the positive caul 
bfccoaiei charged, but a plate connected with the negative end 
4o« not- 

Fifthly, when a pointed wire nearly | of an inch thick pro- 
jfr/ ted 61 inches from the middle of the l2£*ioeh cwwlar plate 
mnecitd with the negative end of the coil, and nearly at right 
angle* to tba plate, and soother plat* of the mmt >ue m omi- 
beetedl with the positive end, the spark* |iwki 1 not bat wren tin’ 
pat and no ’dive plate, hot. from the circum/erence of vttn 14 
th* emu'.uCareoee uf tht othsv, slUvwh the dtiuuct of tba point 

IF* 
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from Eh* plate wu. Jcm than 4 jrutke*, lad toe d-tu^ee b-Kw-*sj 
the ei ret] ra fereor* of one plate Bad tkst of ibE o(h*F *u 10 inern*' 
Bui w ben a pointed *irt p rojec ted ddh ikits Lt-w-fo^ r.lsi <?f m 
tod) from the middle of a pitsic oonnerted with line poftu«c ^ 
of the eoil. Add the other plate «u woaectod wub [i» i^gvtiv? 
«d, ti* tpirki pasted frcma the p^nt » Uk nega^fc pkte ; wad 
0*wr from the cirtumferencc of oo< to that of tLe otbcr. 

Sinhij, when t pwnted wire projected from the Beg**!** plate 
ht about daJf wn mcb from ita eireo mfrnruc*.. *j*d 3} jjarha 
ffom the plate, the Spark* paiaed erto then fie iet* frec-jentlx 
between the pcwa C and the opposite ci-rr-'j inference of nhe :. oairive 
plate than bttwetD the m rc u inference of oat an d iku! A the olier 
plate. Hut uo luchi effect will take place when the piQtd ware 
project* from the positive plate. 

Whew 4 pointed wire projected 3| inch** from the middle of 
a wet title about 9 todies square, of 2| mchr* from the mm die 
of a wet piece of wood of the unit hk, ego netted with the oegi- 
lice end of the coil, and. the !2^inch plate wu conneeted wub. 
the positive cod, the iparka passed between the eircyffifertncK of 
the plate and the edge* of the date &r woodj rather than between, 
the point mod plate, When the date or wood it d/y, the spark a 
puied from the pointed wire to the positive plate! When the 
wood or kkte is merely damp but not very wet, the spark* from 
tbe wire frequently run to the etlgr of the slate or wood and then 
ptt* to the plate- If the wire project from the wood or *l*te 
near the edge*, the iparka will pan between the ppiqt sod posi¬ 
tive plate, unless when the pointed wire project* to a small dia- 
tance from the wood or date, 

A ball 8 inches in diameter connected with, tbe positive cod 
ahor.cns the 'ii irk at modi u a IS-loch plate. 

When a pointed wire ii opposite th* edge of a plate connected 
with the negative end, the spark u longer than between two 
pointy but shorter than between a poaimtfe point and the middle 
of a negative plate. 

Whien two plates are connected with the end* of the coil and 
face each other, the spark i* reduced from 15 inches to about 11 
iruihet When their edge* are opposite to each other, tbe spark 

la alio shortened. 

I bare repeated most of tbe above-mentioned erperiment* with 
a weak battery which gave iparka 7 nr ft inehe* long, and obtained 
the tana mull*. When the spark* art a bon 18 inch «*, the plat* 
cfjuriwttd with the tad plate should oot be more 7 indhea 
» ww*tw* When I connected the 12 j-meh. plate, or a ft-mtb 
hollow ball, wiLhtb* positive end (the longest spark being about 
^ iftdt'th no spark puanj between Lbs plate or ball and a 
negative pout UOUl the point was brought within about 3 
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Bp- J. R. Miyn qh Getaiiai 

i a<hri from the elite, nr until the sparks resembled the di*. 
“"** of b imall Irtyden jar. The ipirki never passed between 
the poi nt .nd eircumfcrem* of the plate. It wu otherwbe * ben 
I Med 1 r-mch plate, Hebe* the mb of the plate «fl»wttd 
With the positive end of the ©Gil must depend na the newer of 
the cm I employed. The pointed wire used id nil the e*per> 
mentP wu nearly J of *a inch tfaidr ^ 

I here not u vet hid time to give a fair trial! to the coil with 
* battery of fpt A ter power than that of three 4-indl cell*. With 
«|e eel] m which the line plate wn* 4 inches by &, I nt K*rk* 
8 * ,nc ““ *b?n the plate connected with the negative end 
wie toij t inches tn diameter. Had T known it the time that 
With a 1^-meh plate the spark it inch longer thin with* 
4-ineb one the sparks with the tingle cell woold have 

. D s i 'p™ lnn £* I intend to try the coil Ms *<»& as cobtc- 
meat with a battery of twelve 6 inch wile, and ■« «tb 4 Mca 
by 9. 

St. Fitrirk's CoSkfre, MayuMrtl], 

May IJl, IW63, ' 






LVIL On Cckttial Dytuma. Jiy Dr. 3. R, 

[Concluded from p P 4M] 

IX. Tkt Hrat of tk* ItittriOr of the EartK 

TlTlTliOLi r doubt there wu once a time when our globe 
T T had not Maumed its prant magnitude. According to 
this, by aid of thii simple asaunfiption, the origin of out planet 
“*2 ** reJyce d *p the anion of once separated mwaw. 

To the mechanical combioatbns of max *’9 of the aeeand order, 
with masses of the second and third order, ftc., the same law a 
« tboae edanciatcd for the aun apply. The edition of anch 
.Titaaet muat always generate an amount uf heat proportional 
t* the HjiiBrei of their velocities, or to their mechanical effect. 

Although we ire not in a position to affirm anything Certain 
respecting the primordial conditions under which the con¬ 
stituent part* of the earth existed, it it ueverthelefli of the 
irtt* l**t interest to estimate the quantities of beat generated by 
the and combination of these part* by * standard 

baaed 00 the simplest 1 ■sumptions. 

Atwdmrljr we shall consider for the present the earth to 
ha*e b(Wmed by the union of two parts, which obtained 
l l* lf relative motions by their mutual attraction only. Let the 
* ^ “"f** ** tJst present earth, 1 cpresard in kilogramme*, 
" Tr * W th e mmmm of the two portions T— a- nml .r Tin- 
vf ‘ r*m two 'juantilKa Bay he imagined to usumr various 
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nitric acid diluted with its own volume of water. Into the 
nitric acid were poured alternately small quantities of a solution 
of nitrate of silver and of hydrochloric acid, the object being to 
cause the chloride of silver to form in a minutely divided state, 
so as to produce a milky liquid, into the interior of which the 
brilliant converging cone of light might pass, and the currents 
generated in the flask by the heat, might drift all the chloride 
successively through the light. The chloride, if otherwise ex¬ 
posed to the sun, merely blackens upon the surface, the interior 
parts undergoing no change j this difficulty I hoped therefore to 
avoid. The burning-glass promptly brings on a decomposition 
of the salt, evolving on the one hand chlorine, and disengaging 
a metal on the other. In one experiment the exposure lasted 
from 11 a.m. to 1 p.m.; it was therefore equal to a continuous 
midday sun of seventy-two hours. The metal was disengaged 
very well. But what is it ? It cannot be silver, since nitric 
acid h«<* no action upon it. It burnished in an agate mortar, 
but its reflexion is not like the reflexion of silver: it is yellower. 
The light must therefore have so transmuted the original silver 
as to enable it to exist in the presence of nitric acid. In 1837 
I published some experiments on the nature of this decomposi¬ 
tion in the Journal of the Franklin Institute. 

Though this experiment, and several modifications of it which 
I might relate, fail to establish any permanent change in the 
metal under trial in the sense of an actual transmutation, it does 
not follow that we should despair of a final success. It is 
not likely that Nature has made fifty elementary substances of 
a metallic form, many of them so closely resembling one another 
as to be with difficulty distinguished; moreover, chlorine and 
other elementary substances can be changed by the sunlight in 
some respects permanently; and if silver has not thus far been 
transmuted into a more noble metal, as platinum or gold, ftJ^aa 
at all events been made transiently into a something which 
is not silver. Those who will reflect a little on the matter, can¬ 
not fail to observe that the sun-rays really possess many of the 
powers once fabulously imputed to the powder of projection and 
the philosopher’s stone. 


XXXVIII. On the Induction Apparatus. By the B*v. N. J. 
Callsw, D.D., Professor of Natural Philosophy in the Roman 
Catholic College, Maynooth *. 

I T is now more than twenty years since I discovered the 
method of making the induction coil, or a coil bf which ** 
electric current of enormous intensity may be produced wi c 
• CommuiinUd by the Author. 
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aid of a single galvanic cell,—a coil which is now to be nsed for 
working the Atlantic Telegraph. Mr. Faraday was the first who 
developed the laws of electrical induction ; but he did not discover 
the method of making a coil by which a current of very great 
intensity may be obtained by means of a very small battery. 
This was first discovered in Maynooth College in 1836. In the 
summer of 1837, I sent the late Mr. Sturgeon a small coil 
which he exhibited at a meeting of the Electrical Society in 
London, and from which he gave shocks to several of the mem¬ 
bers. After the meeting, I received a letter of thanks from him, 
in which he described the astonishment of those who experienced 
the extraordinary power of the coil. This was the first induc¬ 
tion coil of great power ever seen outside the College of May¬ 
nooth. The first notice of the discovery of the coil is found m 
a paper of mine published in the London Philosophical Maga¬ 
zine for December 1836. In 1836 and 1837 I also discovered 
that the intensity of the current induced in the coil increased 
with the number of cells employed, and that a shock may be got 
from the coil at the moment of making as well as of breaking con¬ 
nexion with the battery. In April 18371 published, in Sturgeon's 
' Annals of Electricity/ a description of an instrument which I 
devised for producing a rapid succession of electrical currents in 
the coil by rapidly making and breaking communication with 
the battery. This, as Mr. Bachhoffner says in one of his papers 
published in Sturgeon's * Annals/ was the first contact-breaker 
ever made. Thus, before April 1837 I had completed the coil 
as a machine for producing a regular supply of electricity. From 
1837 till the end of 1854 my attention was directed to other 
matters. Since the beginning of 1855, I made a long series of 
experiments on the various parts of the induction coil and appa¬ 
ratus. Although my experiments are not yet finished, I thought 
it better to lay the results already obtained before the British 
Association *. 

The following are the results of my experiments:—First, a 
method of getting a shock directly from the armature of a mag¬ 
net at the moment of its demagnetisation; secondly, the dis¬ 
covery of what I believe to be a new fact or law connected with 
the action of iron on a battery by which it is magnetised, viz. 
that if iron be put into a coil of covered wire, the ends of which 
arc connected with a battery, the quantity of electricity flowing 
from the same battery through another coil connected with it 
will be considerably greater when the first coil is nearly filled 
with iron than when there is little or no iron in it; thirdly, a 

• Thi» paper wo read in Section A. (on Mstliemoiict and Physics) at the 
late meeting of the Dritith Aiaoriation in -Dublin. The paper being hotily 
written, *orn< things Wr*c omitted winch are here au|>plicu. 
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u« m »tirh rt „'I| hiCh Sf" fiVC * dv,nUge * over thc «>~« in common 
use, which will enable ua to get intensity and quantity current* 

el«tr“ heht r ST ht the At ! aat ‘ C Tela grapb and for the 
| k" 1 ; 1 ?' an lm P r ovcd method of inaulating the 

Mrt^ar7r± contact-breaker in which the striking 

^arta are copper, and which acts aa well aa if they were platina; 

apw“™ to “ P at,0n .° f r the 8Cti0n of the which 

ppears to me more satisfactory than any other I have seen • 

Inettamikrngt! re6ardi ° S ** COndcnaer ’ and «™P™ed 

tou T n h di^L reSU,t “ “ m , eaDS ° f obtaini “g. not from a coil aur- 

TvoltZ 8 “ a t? f but f '°- ‘ho armature itself, 

tainid h n” Ca P ab e ? f 6 ,VIn g a sh ock. This result is ob¬ 
tained by making a coil of fine insulated iron wire, and an ulec- 

tro-magnet of such a form that the coil will fit between its poles, 
the ,u “ the ? the amtature of the magnet. If the helix of 

b ® connected with a battery, the iron becomes 
■ ag , t cd . ; . 8 " d °“ account of its proximity to the magnetiied 

^S?’li he i ° f ,ron . mie ’ or the armature of the electro-magnet, 
will be also magnetized, and will loae its magnetism when the' 
connexion between the battenr and electro.magnet is broken, or 
when the electro-magnet is demagnetized. If, ,t the moment 
the iron coil loses its magnetism, the ends of it be held in the 
hands a shock will be felt. If the ends of the iron coil be con- 
nected with a delicate galvanometer, the needle will be deflected 
at the moment the coil is magnetized by the electro-magnet. 
Hence at the moment of magnetization or demagnetization, an 
electric current is produced in each section of the iron at right 
angles to its magnetic axis. From this, two inferences may be 
drawn, first, that if for the copper coils used in magnetic tele¬ 
graphs, coils of iron wire were substituted, electrical currents of 
greater intensity might be obtained; secondly, that if iron wire 
were used in the secondary coil of induction coils, the intensity 
ot the secondary currents would be increased. 

Here I shall take occasion to explain the causes which produce 
the secondary current in the induction coil. I believe that this 
current is the result of the combined action of three inductive 
forces; one arising from the sudden cessation or destruction of 
the magnetism of the core, the second from the cessation of the 
magnetism of the primary coil, and the third from the destruc¬ 
tion of the magnetism of the secondary coil at the moment the 
connexion between the battery and primary coil is broken. This 
supposes, first, that as long as the primary coil is connected with 
. battepr, magnetic power is given, not only to the iron core, 
u a so to the primary and secondary coils; and sccoudly, that 
ir. eae o them, at the moment of losing its magnetism, an electric 
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current is produced in each of them as well as in all contiguous 
conductors. Both, I think, may be satisfactorily proved. First, 
every one knows that the iron core is magnetized by the primary 
current. Secondly, the primary coil itself is a magnet as long 
as it is connected with the battery; for every wire or conductor 
rough which a voltaic current flows has magnetic properties : 
one of its sides will attract the north pole of a magnetic needle, 
and the opposite will attract the south pole; so that if the wire 
be placed over the needle at rest, the latter will be deflected from 
t e magnetic meridian. The wire, or conductor of a galvanic 
current has its magnetic poles, not at its extremities, but at its 
opposite sides; so that were the wire divided into two halves 
•long its length, one half would be a north and the other a south 
magnetic pole. The magnetic axis of such a wire is one of its 
diameters, or a line joining its opposite sides. Thirdly, the 
secondary coil is a magnet when the primary coil is connected 
with the battery. This is evident when the secondary coil is 
made of iron wire; for the primary current magnetizes iron by 
which it is surrounded as well as iron enclosed within it: it in¬ 
duces in each section of the surrounding as well as of the enclosed 
iron, an electrical current which magnetizes the iron. I have 
found by experiment that iron outside the primary coil is not so 
strongly magnetized as iron enclosed within it. When, as is 
commonly the case, the secondary coil is made of copper wire, it 
is also a magnet; for the primary current induces an electrical 
current in each spiral of the secondary coil of copper, as well as 
in each section of the iron core. This current magnetizes each 
spiral of the copper coil, and makes the whole coil a magnet at 
the moment the primary coil is connected with the battery. 
Now we must suppose, that as the primary current, whilst it 
continues to flow, maintains in the iron core the magnetic power 
produced by the currents induced in each section of the iron at 
the moment the primary coil is connected with the battery, 
although these currents last but an instant, so also the same 
primary current will maintain in each of the spirals of the copper 
coil the magnetism given to them by the currents induced in 
them at the moment the battery connexion is made. There is 
no reason why the continuance of the primary current should 
not maintain its first effect in the copper spirals as well as in 
the iron, since the first effect is the same in Doth, viz. the mag¬ 
netization of both. Hence, when the primary wire of an induc¬ 
tion coil is connected with a battery, the secondary coil is always 
a magnet, as well as the core and primary coil; and therefore in 
every induction coil we have three magnets so long as its pri¬ 
mary coil is connected with a voltaic battery; and the three lose 
k hcir magnetism the moment the battery communication is 
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broken. Now in every magnet, at the moment of the cessation 
ot its magnetism, an electric current is produced in a direction 
at nght angles to the magnetic axis, in the magnet itself and in 
aU contiguous bodies. First, it has been already shown that at 
tne moment iron loses its magnetic power, an electric current is 
produced m each section of it in a direction perpendicular to its 
magnetic axis. By the laws of induction, these currents induce 
parallel ones in every contiguous conductor. Secondly, when a 
current flowing from a battery through a copper wire ceases, the 
wire loses its magnetism; and it is found by experiment, that at 
the moment of losing its magnetism, an opposite electrical current 
is produced in the whole length of the wire, or in a direction at 
nght angles to its magnetic axis. Hence, because in every in¬ 
duction coil excited by a battery there are three magnets, viz. 
*k® oore, the primary and secondary coils, having a common axis, 
and because at the moment the connexion with the battery is 
broken the three lose their magnetic power, an electrical current 
is produced in each section of each of the magnets in a direction 
perpendicular to their common axis; and these currents in each 
magnet induce electrical currents in the other two. Therefore, 
when the connexion with the battery is broken, a current is pro¬ 
duced in the secondary coil, which is the result of the combined 
action of three inductive forces arising from the suspension of 
the magnetism of the core, of the primary and of the secondary 
coil. When the secondary coil is made of iron wire, the mag¬ 
netic power it will receive from the primary current, and from 
the magnetic inductive force of the core, will be far greater than 
if it be made of copper wire; and therefore the intensity of the 
secondary current in a coil of iron wire must be much greater 
than that of the secondary current in a coil of copper wire. I 
showed, at the late meeting of the British Association in Dublin, 
an induction coil in which the secondary wire was of iron: its 
length was about 21,000 feet, and its thickness about the T ^dth 
of an inch. With a single cell, 6 inches by 4, and without a 
condenser, this coil gave sparks half an inch long. Should a 
condenser of the proper size increase the length of the sparks, as 
it does in Mr. Gassiot’s great coil, in a thirtyfold ratio, my coil 
ought to give sparks 15 inches long with a single cell. I have 
not yet tried it with a condenser: I made two large condensers, 
in which, when both were united, the acting surface of each plate 
exceeded 600 square feet. After being used for some time, the 
insulation of the plates gave way, ana the action of the con¬ 
denser became feeble, and once ceased altogether. I intend to 
reconstruct both condensers as soon as possible, and to try their 
effect on the coil, on which I have, since the meeting of the 
Association, coiled about 28,000 feet more of fine iron wire, so 
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that at present the length of the secondary coil is nearly 50,000 
feet. Since the increased length of wire was put on the coil, I 
have got from it, with a single cell, 6 inches by 4, and without a 
condenser, sparks -J-^ths of an inch in length. I expect that 
with the same battery it will give sparks at least an inch long 
without a condenser. This is, I believe, the most powerful coil 
ever made. 

The second result is, that if a bundle of iron wire be put into 
a coil of insulated thick copper wire connected with a battery, 
the quantity of electricity which will flow through another coil 
in contact with the same battery, will be considerably greater 
when the iron wires are in the first coil than when they are 
altogether or partly removed. This I found by using a contact- 
breaker worked by an electro-magnet, the helix of which was 
connected with the same battery by which an induction coil was 
excited. In trying the effect of the induction coil without an 
iron core in its primary coil, I found that the action of the elec¬ 
tro-magnet of the contact-breaker was slow and feeble. When 
a few wires were put into the primary coil, the action of the 
contact-breaker was sensibly increased; and when the primary 
coil was filled or nearly filled with wire, the attraction of the 
electro-magnet became considerably stronger, and consequently 
the voltaic current flowing round it must have been considerably 
increased. Since the core of the induction coil increases the 
quantity of electricity flowing from the battery through the helix 
of the electro-magnet, we must suppose that the iron of the 
magnet reciprocally increases the quantity of electricity trans¬ 
mitted through the primary coil, and that therefore little or no 
battery power is lost by using an electro-magnet for making and 
breaking contact, instead of the magnetized core of the coil. 
Hence it appears also to follow, that a secondary current of greater 
intensity may be got with a battery of given power from a great 
number of small coils than from one large one, in which the 
conducting power of the primary coil is equal to the sum of the 
conducting powers of the primary wires of all the small coils j 
for the magnetic power of the core of each of the small coils will 
be increased by the magnetism of the cores of the others. 

The third result is a form of core which has five advantages 
over all the cores in common use, and which may enable us to 
get electrical currents having at the same time great intensity 
and considerable quantity, and may therefore be very useful for 
working the Atlantic Telegraph, and for producing the electric 
light. In my experiments on the core, 1 have used cores of six 
different forms, and varying in weight from one Dound to two 
hundred and a half of iron wire. I have used, first, a core of 
uninsulated iron wire coiled on an iron bar; secondly, the ordi* 
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oary bundle of iron wire*; thirdly, an elliptical or flat bundle of 
wirea ; fourthly, a coil of covered iron wire ; fifthly, a core con¬ 
sisting of a coil of insulated iron wire and of a bundle of iron 
wire ; lastly, a core consisting of two concentric coils of insulated 
iron wire, one made of fine, the other of thick wire. 

When the uninsulated iron wire coiled on a bar of iron was 
employed as a core, the spark produced by the secondary coil 
was less in length and brightness than when the iron bar alone 
was used; because a complete circuit was formed between Borne 
of the spirals and those above them, whilst the other spirals were 
insulated from each other by the oxide of iron on the surface of 
the wire. 

The elliptical or flat bundle of wire receives from a given 
voltaic current flowing through a primary coil made of wire of 
given length and thickness, greater magnetic intensity than a 
cylindrical bundle does ; because when the length of the circum¬ 
ference of the two bundles is the same, a section of the former 
is smaller, and contains less iron than a section of the latter. 
Therefore, if the two coils be connected with the same battery, 
the same quantity of electricity will flow through both ; and the 
quantity of iron in the flat or elliptical one being less than in the 
cylindrical one, it will be more intensely magnetized. 

I find that 4 all cores consisting of bundles of parallel wires 
have five defects. First, in each section of every wire in such 
cores an electrical current is induced by the primary current, 
and all those currents may return to the points where they ori¬ 
ginated ; or there is a complete circuit for them, which is found 
to diminish the intensity of the secondary current. Some have 
imagined that by insulating the wires of the core from each 
other, they have prevented all complete circuits. But these per¬ 
sons seem to have forgotten, or not to have adverted to the fact, 
that when the wires of the coil are insulated from each other, 
the primary current induces an electrical current in each section 
of every wire. 

The second defect consists in this, that the currents induced 
in each section of every wire are opposed by those in the corre¬ 
sponding sections of all the adjoining wires; and thus the mag¬ 
netic power which the primary current is capable of producing 
in the core is greatly diminished, and is less than it would be if 
all the wires were in close contact with each other; and conse¬ 
quently the intensity of the secondary current is diminished. 

The third defect is, that the immense quantity of electricity 
set in motion by the primary current in all the sections of each 
wire in the core is lost: it remains within the core, and cannot 
be used for producing any electrical effect. 

The fourth defect is, that wc cannot ascertain the effect 
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which a condenser applied to the primary coil has on these cur¬ 
rents. 

The fifth defect is, that we cannot apply a Leyden jar or any 
condenser to the currents themselves. 

I have found that a core consisting of a coil of insulated or 
covered iron wire is free from all these defects. In such a core 
there is no complete circuit for any current in any section of the 
iron: for the electrical currents produced by the primary current 
in the sections of an enclosed iron coil move in the directions of 
the spirals of the coil; and since no spiral returns to itself, no 
current can return to the point where it originated. Neither 
does the current in any spiral of the coil oppose those in the 
adjoining spirals; for the currents in all the spirals flow in the 
same direction, or in the direction of the primary current. 
Thirdly, since all the currents in the spirals of the iron coil 
flow in the same direction from the beginning to the end of the 
coil, they must unite and form one current, having an inten¬ 
sity equal to the sum of their intensities. This I have proved 
by using a coil of very fine insulated iron wire, about 10,000 feet 
in length, as the core of a copper coil. When the connexion 
between the ends of the copper coil and a single cell was broken, 
sparks about one-twelfth of an inch passed between the ends of 
the thin iron wire without using a condenser. •Fourthly, by 
connecting the primary coil with a condenser, I have found 
that the intensity of the current in the core is increased as it is 
in the current oi the secondary coil. Fifthly, by connecting the 
ends of the core or iron coil with a Leyden jar, the length of the 
spark is diminished and its brightness increased. The effect of 
tne condenser on the currents in the core may assist us in under¬ 
standing the action of the condenser, which has not yet been 
satisfactorily explained. 

A core consisting of a coil of insulated iron wire, has not only 
the advantages of being free from the five defects to which all 
the cores in common use are subject, but it anil also enable us to 
get electrical currents having at the same time great intensity 
and considerable quantity, and may therefore be very advanta¬ 
geous for working the Atlantic Telegraph, and for producing 
the electric light. If we make a core of thirty covered iron wires, 
each one-eighth of an inch thick and 100 feet long, and wind over 
the iron coil a covered copper wire one-fourth of an inch thick, we 
can, with the aid of two cells and a suitable condenser, obtain 
thirty electrical currents, each having a considerable quantity of 
electricity, because the wires are short and thick, and an intensity 
greater than that which is required for the electric light. 8ixty 
covered iron wires, of the same length and thickness as those in 
the eore, may be rolled on the copper coil. Another coil of cop- 
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per wire, one-fourth of an inch thick, may be put over the second 
iron one, and over this copper coil we may wind sixty or eighty 
covered iron wires, each 100 feet long and one-eighth of an inch 
thick. Then the innermost iron coil will be the core of the first 
copper one; the second iron coil will be the secondary coil of the 
first copper coil, and the core of the second; the third iron coil 
will be the secondary coil of the second copper coil. If the copper 
wires be connected with a battery of six cells, each about 5 inches 
square, and a condenser of sufficient size, an enormous magnetic 
power will be given to the 150 or 170 wires of the iron coils; 
and consequently 150 or 170 electric currents of considerable 
quantity and intensity will be produced as often as the connexion 
between the copper wires and the battery is broken. If neces¬ 
sary, the number of iron coils, and therefore the number of elec¬ 
tric currents, may be increased. Mr. Shephard has got a bril¬ 
liant electric light from eighty electric currents produced in coils 
of copper wire on the armatures of permanent magnets. I think 
that 150 currents produced by the coil I have described would 
far exceed in quantity and intensity the eighty currents obtained 
from Mr. Shephard’s machine. 

The electric light may perhaps be produced by several coils, 
like the one 1 showed at the meeting of the Association, and 
which has given sparks the f£th of an inch, with one cell and 
without a condenser. The secondary coil is divided into four 

f irts, each of which will give sparks about a quarter of an inch. 

intend to make four or five other coils of equal power, and to 
divide the secondary coil of each into six or eight parts. The 
ends of the wire of each part will be left projecting from the 
coil. Thus in the five or six coils there will be between thirty 
and forty small secondary coils, each containing about 8000 or 
10,000 feet of fine iron wire. Each of these secondary coils 
will give sparks at least one-eighth of an inch, with a battery 
of five or six cells and without a condenser. With a good con¬ 
denser we may fairly expect that each will give sparks nearly 2 
inches in length. Thus with a battery of five or six cells 1 
think 1 shall have between thirty and forty currents, each capable 
of passing through about 2 inches of air. If the opposite ends 
of the thirty or forty small coils be connected with the opposite 
coatings of several large Leyden jars, and the sparks be passed 
between two coke-points, a brilliant light may be produced. 
Besides the coil which I have described, and which was divided 
into four parts, I made another which was 40 inches long, was 
divided into nine parts, and in which there were at least 70,000 
feet of fine iron wire. Unfortunately, the secondary coil was seri¬ 
ously injured before I was able to make a single trial of its power. 
In dividing the two coils into several parts, 1 had three objects 
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in view. First, to secure better insulation. The division of the 
secondary coil for the purpose of preventing the passage of 
sparks from one layer of the coil to the layer above or below it, 
was first recommended by Professor Poggendorff. Although 
this mode of preventing sparks within the coil occurred to myself 
before I saw his excellent paper on the induction apparatus, I 
was doubtful whether it would be of use, until I tried it in the 
last coil I made. My second object in dividing the secondary 
coil into parts, was to try the combined effect of the currents 
produced in each part by connecting the beginnings of all the 
parts with one coke-point, and all the ends with another. My 
third object was to tiy the effect of a Leyden jar connected with 
each part of the secondary wire, as well ou the sparks produced 
by the part itself, as on the sparks produced by the whole 
secondaiy coil. 

In o rder to get currents of considerable quantity, and at the 
same time of very great intensity, the core and secondary coil 
should be one continuous wire, about one-eighth of an inch thick, 
and the end of the core should be connected with the beginning 
of the secondary coil. I made a flat coil of covered iron wire 
one-eighth of an inch thick. The length of the coil was about 
18 inches, its breadth 14,and its thickness between 4 and 5 inches. 
The length of the wire was about 2000 feet. On this iron coil 
I wound 150 feet of copper wire nearly one-fourth of an inch 
thick. By connecting the ends of the copper wire with a bat¬ 
tery of two or three 4-inch cells, and a condenser in which the 
surface of each plate was 400 square feet, sparks about the twen¬ 
tieth of an inch would be made to pass between the terminals of 
the iron core. I have reason to think that had the condenser been 
only one-third or one-fourth of the sise, the sparks would have 
been longer. When the ends of the iron core were connected with 
a condenser in which the acting surface of each plate was about 
fifty square feet, and in which the plates were insulated from 
each other by waterproof gutta-percha cloth, the current passed 
from one plate of the condenser to the other as freely as if they 
were connected by a good conductor. When the terminals were 
connected with three large Leyden jars, the brightness of the 
spark was increased, whilst its length scarcely suffered any dimi¬ 
nution. I intended, but had not time, to coil over the copper 
wire another iron one of great length, and the same thickness as 
the one in the core, and to unite both together. Had I been 
able to do so, the combined currents of the core and secondary 
coil would form one of enormous intensity and considerable 
quantity. Two coils of this kind, each having a bar of iron in 
the inner iron coil, and having the ends of the iron bars con¬ 
nected by iron armatures, in the same way as in Mr. White- 
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house's coils, would, I think, answer better than his for the 
Atlantic Telegraph. 

It appeare to me that Mr. Whitehouse's coils admit of three 
important improvements. First, they may be greatly improved 
in the core by substituting for his secondary coil of copper wire 
a coil of covered iron wire of the same length and thickness. 
The iron wire would be intensely magnetized by the primary 
current, and by the inductive magnetic power of the enclosed 
iron bar; and in losing its magnetism at the moment the battery 
connexion is broken, a current will be induced in it of far greater 
intensity than that of the secondary current in Mr. Whitehouse's 
coil. Mr. Whitehouse's object in connecting the ends of one 
core with the ends of another by iron armatures, is to prevent 
the rapid suspension of the magnetic power of the cores at the 
moment the connexion between the battery and primary coil is 
broken. By causing the cores to lose their magnetism gradu¬ 
ally, a series of currents corresponding to the successive diminu¬ 
tions of magnetic power is induced in the secondary coil: this 
series of currents has the effect of a continuous current, which is 
found to be of use in working the telegraph. The same object 
may be attained by using a core consisting of an iron bar and a 
coif of insulated iron wire. The iron bars may be connected by 
iron armatures extending over the endB of the iron coils, but 
separated from them by a piece of gutta-percha about the one- 
fortieth of an inch in thickness. Mr. Whitehouse's object might 
perhaps be attained still better by connecting the cores of every 
two coils, by six or seven, or a greater number of armatures. 
This may be done by brazing or otherwise fastening to the iron 
bar in each coil, plates of iron about a quarter or three-eighths 
of an inch thick, and sufficiently large to project an inch or two 
beyond the iron coil of the core. A small piece should be cut 
out of each plate, that the primary wire may pass from one side 
of the plate to the other. The corresponding plates fastened to 
the two iron bars may be connected by a plate of iron. Thus the 
two iron bars will have as many armatures as iron plates, and the 
magnetic power of the core will be retained longer than if there 
be only two armatures, and consequently the series of induced 
currents will continue for a longer time. Secondly, a great im¬ 
provement may be made in the primary coil. Mr. Whitehouse's 
primary coil consists of twenty-four copper wires, No. 14, or 
•bout the ^ T th of an inch thick, and 100 feet long. Now if the 
primary coil were made of copper wire of the same length, and 
nearly half an inch thick, it would conduct as much electricity 
as the twenty-four wires used by Mr. Whitehouse, and would 
produce greater magnetic power in the core, because the elec¬ 
tricity flowing in the thick wire would be nearer to the core than 
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the electricity flowing through the twenty-four thin wires. A 
third improvement may be made by winding over the primary 
coil an insulated iron or copper wire of the same length and 
thickness as the wire in the core, or of greater length, and uni¬ 
ting the end of the coil in the core with the beginning of the 
coil outside the primary coil. Such a coil would produce with 
a given battery a current of far greater intensity than that which 
would be produced by one of Mr. Whitehousers coils, or a cur¬ 
rent of equal intensity with a much smaller battery. It appears 
to me, then, that tiie use of coils such as I have described 
would be greatly to the advantage of the Atlantic Company, or 
anycompany having a very long telegraphic line. 

The fifth form of core which I used consisted partly of a coil 
of insulated iron wire, and partly of a bundle of iron wire. In 
one core of this form the iron wire of the coil was about the 
j^gdth of an inch, iu another it was one-eighth of an inch thick. 
From the part of the core which consisted of iron wire -p^^dth of 
an inch thick, 1 got sparks a quarter of an inch with a single cell 
and without a condenser. The length of wire in this coil was 
about 15,000 feet. 

The sixth form of core which I used consisted of two concen¬ 
tric coils of insulated iron wire: one of very fine, the other of 
thick wire. The coil of thick wire should be enclosed within the 
coil of fine wire, and should be nearly 2 or 3 inches in diameter, 
especially when the primary coil is made of thick wire. In 
mak i n g coils of thick iron wire, great care is necessair, for in 
such wire there are cracks or flaws. At these cracks tnere are 
sometimes sharp points, which cut the covering of a spiral in an 
adjoining layer, and thus make a complete circuit, which is most 
injurious to the intensity of all the currents induced in the 
various parts of the coil. It is necessary to know that the com¬ 
plete circuit which diminishes the intensity of the secondary 
current in the greatest degree, is that which is made by connect¬ 
ing the ends of a coil of thick wire. I have not had time to 
determine which of the forms of core I have used induces the 
most intense current in the secondary coil, or which of them 
makes the condenser act with the greatest effect. I once used 
for the core a bundle of wires, 9 inches in diameter and 26 
inches long. The weight of the core exceeded two hundred and 
a half pounds. This core acted so badly, as to convince me that 
anyone who wishes to obtain currents of very great intensity, 
or very long sparks, should never employ cores of very large 
diameter. 

The fourth result is an improved method of insulation for the 
•ccondary coil. In this mode the insulation is imperfect where 
imperfect insulation is sufficient, and perfect where such insu- 
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lation is required, and consequently each spiral is brought 
nearer to the core, to the primary coil, and to the other spirals 
of the secondary coil, than in the ordinary manner of in- 
sulation, in which the parts of each layer for which very little 
insulatiou is required are as well insulated from the layer above 
and below it as the parts which require the best insulation. 
My mode of insulation differs from the ordinary one in two 
respects:—First, in the insulation of each spiral from the adjoin¬ 
ing ones in the same layer; secondly, in the insulation of the 
spirals of every layer from the contiguous spirals of the layer above 
it. I do not cover the fine wire with thread of any kind; but I 
coat it with a very thin film of varnish by drawing it through 
melted rosin and bees-wax. I draw it through the hot varnish 
by winding it on the coil at the distance of about 25 feet from 
the stove by which the varnish is heated; I have found that at 
this distance the varnish is cool and hard, even when the wire iB 
drawn through it at the rate of 8000 feet in the hour. Thus in 
this mode of insulating the fine wire, a coil may be made in a 
comparatively short time. The insulation is sufficient, because 
the difference between the intensity of any spiral and the ad¬ 
joining ones of the same layer is indefinitely small. On every 
inch of each layer I can put eighty or eighty-two spirals of 
wire yjUjdth of an inch thick. My mode of insulating the spi¬ 
rals of each layer from those of the layer above or Dclow it, 
differs also from the way in which they are insulated by othere. 
In the common mode of insulation, if, as in Mr. Gassiot's 
great coil, five thicknesses of gutta-percha, or of any other in¬ 
sulating substance, be thought necessary in order , to insulate 
the extreme spirals of any layer from those of the layer below 
■ it, five thicknesses of the insulating substance arc put between 
the whole length of every two adjoining layers ; so that if there 
be twenty layers along with the first, there will be 100 thick¬ 
nesses of the insulating substance. But, in my mode of insula¬ 
tion, there would, in such a case, be only sixty. In order 
to render my mode of insulation intelligible, I shall explain how 
the first layer of spirals is insulated from the second, and the 
second from the third. Every other layer, such as the third, 
fifth, seventh, &c. represented by an odd number, will be insu¬ 
lated from the one above it, in the same way as the first is insu¬ 
lated from the second; and every layer, such as the fourth, sixth, 
eighth, &c. represented by an even number, will be insulated 
from the one above it, in the same way as the second is from the 
third. In insulating the first layer from the second, when five 
thicknesses of the insulating substance to be used are deemed 
necessary for the insulation of the last spirals of the second layer 
from the first spirals of the first (there the difference of intensity 
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is greatest), I divide the length of the layer into five equal parts. 
I then put one thickneas of the insulating substance (let us sup¬ 
pose it to be what I use, viz. the paper employed for copper-plate 
engravings saturated with a solution of gutta-percha in oil) on 
the entire length of the first layer, and then roll the fine wire on 
one fifth of the layer. I next cover the whole length of the coil 
with another thickness of prepared paper, and coil the fine wire 
on the second fifth of the layer. I then put on a third thick¬ 
ness of paper, and wind the wire on the third fifth of the coil. 
I then put on another thickness of paper, and coil the wire on 
the fourth fifth, and so on. Then between the first fifth of the 
second layer and the spirals below it in the first, there is one 
thickness of paper; ana one will insulate them as well as five 
will insulate the whole length of the two layers from each other. 
Between the second fifth of the second layer and the part of the 
first layer below it, there are two thicknesses of paper, and they 
will sufficiently insulate these two parts from each other. In 
the same way the third is insulated by three thicknesses, the 
fourth by four, and the last by five thicknesses of paper: thus 
the five parts of the coil are as well insulated from each other as 
if there were five thicknesses between the entire length of the 
two layers. To insulate the second layer from the thml, as well 
as the first is insulated from the second, only one thickness of 
paper is necessary; for by putting a single thickness of paper 
on the second layer, the first fifth is covered by one, the second 
by two, the third by three, the fourth by four, and the last by 
five thicknesses of paper. Hence to insulate any two layers, 
only six thicknesses of the insulating substance are necessary, 
or three for the insulation of each layer; and therefore to insu¬ 
late twenty layers, only sixty thicknesses of the insulating sub¬ 
stance to be used are required. Thus in my mode of insulation, 
every spiral in the secondary coil is brought nearer to all the 
contiguous spirals and to the primary coil and core, than in 
the ordinary method of insulation; and consequently the in¬ 
ductive power of the core and of the primary coil on the 
secondary one, as well as the inductive power of the spirals of the 
secondary coil on each other, must produce a secondary current 
of far greater intensity in mine than in the common mode of 
insulation. The coil which was shown at the meeting of the 
British Association was insulated in the manner just explained. 
This coil and the contact-breaker, which will be presently de¬ 
scribed, were seen at work by Mr. Oassiot, Dr. Robinson, 
M. Foucault, Professor Rogers, and other members of the Asso¬ 
ciation. Mr. Oassiot was so much pleased with their action and 
construction, that he ordered from Mr. Ycates, an optician in 
Dublin, a eon tact-breaker and two secondary coils like mine. In 
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each of these secondary coils there will be nearly (50,000 feet of 
iron wire about the T ^dth of an inch thick. 

The fifth result is a contact-breaker in which the striking 

¥ arts are copper, and which act as well as if they were platina. 

he contact breaker consists, first, of a small electro-magnet; 
secondly, of its armature screwed to a board moveable on a hinge, 
and having attached to it a spring connected with the vibrating 
piece of copper; thirdly, of a spring for pressing the striking 
pieces together; and of a trough containing oil, in which 
these pieces are always immersed. By means of the spring 
attached to the board to which the armature is fastened, the ar¬ 
mature is brought within the most convenient distance from the 
small electro-magnet. The spring presses the striking pieces 
together with the greatest force the electro-magnet is capable of 
overcoming, and the pressure is exerted immediately over the 
points of contact. The oil prevents in some measure the oxidation 
of the copper, and serves to stop the battery current more quickly ; 
for as soon as the pieces of copper are separated, the oil rushes 
in between them, and being a non-conductor, instantly stops the 
galvanic current from the battery. In the first contact-breaker 
which I made of this kind, there were two vibrating pieces, one 
of platina, the other of copper; the former struck against 
another piece of platina, the latter against a piece of copper: 
the copper was immersed in oil. By means of two screws, 
both might be made to make and break contact together, or 
I could cause either to make and break contact. By first 
causing the platina, and afterwards the copper, to make and 
break contact, I found that the copper acted as well as the 
platina. In the contact-breaker which I showed at the meeting 
in Dublin, there were three vibrating pieces of copper, each about 
three-eighths of an inch thick. M. Foucault thinks that the 
contact will be made and broken as well by one as by several 
vibrating pieces. Though that should be the case, the addition 
of two other pieces will not be useless; for the three may be 
immersed in different fluids, and thus wc can discover the fluid 
in which contact may be made and broken with the greatest 
advantage. 

The sixth result is a more satisfactory explanation of the con¬ 
denser. In order to understand the action of the condenser, we 
roust examine the electrical state of the primary coil at the mo¬ 
ment its connexion with the battery is broken, and the effect 
which this state has on the core and secondary current. At the 
moment the connexion between the battery and primary coil is 
broken, the electricity which it received from the battery eon- 
tinues to flow to the end of the coil to which it was moving; but 
being no longer urged forward by the battery, its velocity 
Phil . Mag. S. 4. Vol. 14. No. 94. Nov. 18o7. Z 
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§ 8, Dalian's Great Induction OolL—The moat valuable relic 
is, however, the large induction coil, which may be regarded as 
the completion of Dr. Callan's labours. Although constructed 30 
years ago, it is still one of the largest coils in existence. The 
representation of it in Fig. 13 is from a photograph recently 
made: The core is a cylindrical bundle of annealed iron 
wires 42in. in length, and 35in. in diameter. The thick¬ 
ness of each wire is y^im The primary coil is a copper wire, 
‘25 in, in diameter, covered with cotton thread* and wound in 
three layers* For insulation the primary coil is covered with 
several, lay ere of thin sheet gutta-percha* cemented by a paste, 
formed by dissolving gutta-percha, resin, and wax in boiling oLL 
The secondary coil is of iron wire *€1111* diameter* and consists 
of three separate coils or tings. The inner diameter of each coil 
or ring ib 5'75in., and the outer diameter is 21 in. Two of the 
rings are 3in. in thickness, and one is 4in* The rings are so 
arranged on the primary coil as to divide its entire length into 
four equal parts, the planes of the rings being perpendicular to 
the axis of the coil. In each ring both ends of the wire are 
left projecting, so that the separate coils can be joined in series 
or in parallel. The contact breaker is an automatic mercury 
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break, worked from one extremity of the core. Two condensers, 
so arranged that they can be used together or separately, serve 
to reduce the spark at the break. With six cells of the 
Maynooth or cast iron battery, sparks 15in. long in air can be 
still obtained, the rings or secondary coils being joined in series. 
Prof. Gerald Molloy states 4 that the construction of this coil 
was commenced by Dr. Callan some years before his death, 
which occurred in January, 1864, and that it was then left in 
an unfinished condition. It was probably his intention to add 
more secondary coils to it. It remained one of the most power¬ 
ful coils down to the time of the construction of Mr. Apps* 
large coils for the Polytechnic and for Mr. Spottiswoode. A 



Fig. 13.—Dr. C&iUn'a Large Induction Coil completed in 1863. 
Still preserved at Maynooth College. 


long Paper by Dr. Callan on the induction apparatus, describing 
his latest researches, is printed in the Philosophical Magazine 
for 1857, Vol. XIV., 4th series, p. 323. This Paper is full of 
valuable suggestions and facts. 

A description of the large induction ooil, and experiments 
with it, will be found in the Philosophical Magazine for June, 
1863 (Vol. XXV., SerieB 5, p. 413). Dr. Callan says that about 
three years and a-half before the date of writing he made an 
induction coil of considerable power. The secondary coil was 
of iron wire, No. 34 gauge, and consisted of three parts, two 
of which were each about two and a-half inches, and the third 
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three inches long. The entire length of the secondary coil 
was about eight inches, and it contained 150,000ft. of 
secondary wire. He used thin sheet gutta-percha in insulating 
the lay era of wire. The primary coil was nearly three feet 
long, and the soft iron wire core three feet six inches long. 
This long primary coil was probably intended to be overlaid 
with more secondary wire, and as left at Dr. Callan’s death 
the coil was incomplete. With three cells of the Maynooth 
battery this coil would give sparks 15in. in length. 

Dr. Callan discovered that an increase in length in the 
spark is produced by connecting a large plate of any metal to 
the negative terminal of the coil, and that, in order to get the 
longest spark, the outer end of the secondary coil should be 
positive, and the inner end the negative. He states (see 
Philosophical Magazine , June, 1863) that when a pointed 
wire iB connected with the positive end of the secondary a 
plate connected with the negative end lengthens the spark 
considerably, but when the point is connected to the negative 
end and the plate to the positive one the sparks are much 
shorter. Sparks 15in. long, when the first arrangement is 
made, are reduced to 11 in. with the second. Sparks did 
not pass at all between positive plate and negative point until 
the plate was brought within eight and a-half inches from the 
point. 

A ball, three inches in diameter, connected to the positive 
terminal shortens the spark as much as a 12-in. plate. He 
noted also that sparks from a positive point to a negative plate 
never went to the circumference of the plate, and scarcely ever 
struck the plate at a greater distance from the centre than three 
inches. But sparks between a negative point and positive plate 
always went to the circumference until the plate was brought to 
within two and a-hhlf or three inches of the point; even 
when a rectangular plate 20in. by 28in. was used as the 
positive terminal the sparks flew to the edge of the plate. 

§ 9. 0. G. Page's Researches in Electro Magnetism.—Very 
nearly at the same time that Prof. Callan, of Maynooth, was 
assiduously engaged in England in experimental inquiries on 
the induction coil, Dr. C. G. Page, at Salem and at Washington, 
in the United States, prosecuted with the greatest z^nl And 
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upon these surfaces. The plane of rotation of the needle must be made 
to coincide with the magnetic meridian. As it can be no longer shown, 
Fig. 442. after the needle is once magnet* 

j ized, that it was previously in 

Fig- 441. I equilibrium, the poles must be 

^Spjl f2{1 M reversed, to show that the north 

I polo will always dip town the 

\ I I The needle may also be sus- 

pP | pi A I pended in the manner seen in 

1 fig. 442. The axis is supported 

« . | by two steel screws, like fig. 443, 

I each °f "'fiich has a little conical 

cavity in the end. This appn- 
Fig. 443. ijjjjk ratus assumes of itself the direc- 

_ tiou of the magnetic meridian, 

” must be very carefully coo- 

^ structed. 

\ Tho simplest apparatus is 

the one in fig. 438, already de¬ 
scribed. Thrust a bit of unmngnetic knitting-needle through the cork so 
that it will rest in a horizontal position, then cut away the cork below, 
or stick wax on it above, so as to throw the center of gravity in the axis. 
The needle may then be magnetized and its poles reversed at pleasure. 

[229] Influence of terrestrial magnetism on iron.—This 
may be shown by means of a delicate magnetic needle, and a bar of soft 
iron, 3 or 4 feet in length, which must be well heated, and used for no 
other purpose, because any mechanical action upon iron gives it some 
retentive power for magnetism. Hold tho bar in tho direction of the 
dipping needle, and bring a small sensitive needle alternately near the 
upper and the lower end. The poles are reversed by inverting the bar. 
Hammering it while under the inductive influence of the earth will impart 
to it a degree of permanent magnetism. 
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EXPERIMENTS ON ELECTRICITY. 

(a.) GENERAL REMARKS AND MANAGEMENT OF ELECTRO¬ 
METERS AND THE ELECTRICAL MACHINE. 

[230] Elder pith. —This is obtained in the winter from the year 
old shoots of elder, by carefully splitting oil’ the wood with a good knife. 
The pith may also be forced out with a stick, but it remains somewhat 
compressed. It is cut into little balls with a sharp knife, and afterwards 
rolled between the hands, carefully avoiding any pressure. The pith of 
the sunflower is still lighter, and may be mauaged in the same way. 

[231] Silk. —Silk varies in value for electrical purposes, especially 
those sorts which are dyed with metallic colors, such ns Prussian blue. 
It is easy to ascertain whether or not the silk insulates, by attaching two 
pith balls to tho end of a silk thread, 8 or 10 inches long, hung on a wire, 
and imparting the same kind of electricity to both; they ought, in a heated 
room in the winter, to approach each other very slowly. In using silk 
cord, care must be taken that it has not a core of cotton, which is almost 
always tho case. 

[232] Glass.—The conducting power of glass varies very ranch. 
Common green gluss (not white glass colored green by copper or chro¬ 
mium) generally insulates best. Some sorts of white glass also, the 
Bohemian among others, are good insulators. Its insulating properties 
may easily be tested, by attuching to it pith balls by fine linen threads, 
and imparting to them electricity; or by touching a well-insulated electro¬ 
meter with a rod of the glass. 

All glass is more or less hygroscopic; its surface attracts moistnro 
strongly. For this reason, solid columns of glass are better than tubes. 
This difficulty may be temporarily obviated by warming the glass and 
rubbing it with warm cloths; but it can only be permanently overcomo by 
coating it with a varnish of shellac or 6ealing-wax. If shellac is used, 
the coat must be thin, and the glass previously warmed, just ns in varnish¬ 
ing metals. Solution of sealing-wax must be applied until it forms 
a uniform opaque coating; very little must be laid ou at a time. 
Shellac is not a perfect remedy, and sealing-wax disfigures the apparatus 
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very much; the red uniform of electrical apparatus has gone out of 
fashion. All experiments in frictional electricity succeed best in winter 
in a heated room: this subject should therefore be reserved for the winter 
term. 

[233] Gutta-percha is also a useful substance for electrical pur¬ 
poses; it may be had in sheets as thin as paper, in threads, or in almost 
any form. When recently kneaded in warm water and dried, it insulates 
admirably, uud becomes negatively electrified by friction with wool. 
Unfortunately it loses this property after awhile, and even becomes 
brittle, so that its value is really not so great ns was first supposed. 

[234] Amalgam. —Kienmayer’s amalgam consists of 1 part tin, 
1 zinc, and 2 mercury; while others recommend 2 tin, 3 zinc, and 4 
mercury. The tin must first be melted in a Hessian crucible, and the zinc 
added in successive portions. The mercury must bo heated previously, 
and slowly poured into the crucible after it has been taken from the fire, 
the mixture being constantly stirred. The whole is then slowly poured 
into water and kept in constant agitation. The amalgam is thus obtained 
in a granular condition, and may bo reduced to powder by folding it in 
paper and striking it with a hammer. It must be well dried, and kept in 
air-tight bottles. It always acts best when recently pulverized, as it 
oxydizes superficially after a time, and the oxyd injures its effect. The 
following amalgam is highly recommended: 1 part of zinc is melted and 
slowly added to 4 parts of mercury, previously heated in a mortar; the 
mixture is rubbed with the pestle until it is cold, when it has tho con¬ 
sistency of butter. The author 1ms made no experiments on the subject, 
but it seems that the effect of the amalgam must vary with the quality of 
the glass, otherwise the directions on the subject could not differ so much. 

The old amalgam should always be removed with a dull knife before 
fresh is applied; the leather should be thinly smeared with grease, und 
the amalgam spread on it with a knife as evenly as possible. It is still 
better to Bprinkle tho finely pulverized amalgam on the leather, and rub 
it with paper. In this way no more amalgam adheres than is necessary. 
The end of a cylindrical woolen swab, 1 or 2 inches in diameter, does 
very well for applying the amalgam. The amalgam need not acquire a 
metallic luster. 

[235] Tho use of chains as conductors is to be avoided as much as 
possible, since their countless angles and points cause too great a loss of 
electricity; pliable brass wires, about 1 millimeter in thickness, are prefer¬ 
able, and may be wound around at tho proper points. When the elec¬ 
tricity acquires a higher tension, brass wires, 2 or 3 lines in thickness, 
must be employed, the ends of which should be carefully rounded and bent 
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into large hooks. The whole surface should then be filed smooth, polished 
with pumice and emery, and thickly varnished with shellac. 

[236] Fundamental experiments. —Attraction and repulsion 
the difference between conductors and non-couductors, and between 
positivo and negative electricity, are illustrated by pith balls fastened to 
silk or linen thread. The thread should be drawn through with a needle, 
and fastened with a knot, which can be drawn into the bull after being cuJ 
off close. The threads muBt be fine enough to be drawn straight by the 
weight of the balls. Very fine wire may be substituted for linen. The 
experiments will be visible at a greater distance if hollow cylinders of gift 
paper be used instead of pith. Two little balloons of coilodium, suspended 
by silk threads, servo well to show the mutual repulsion of similarly 
electrified bodies. They become electrified by being merely drawn u few 
times through the haud. A simple wire fastened into a foot, bent over at 
the top, like fig. 444, serves for a support. The wire may be insulated by 
cementing it with sealing-wax into a gloss Lube, us in hg. 44». The 



simplest support of all is made by half filling a tolerably wide bottle with 
sand or iron filings, and thrusting a wire, bent at right angles, through 
the cork. In making experiments with the linen threads, a conducting 
wire must be attached to the support, fig. 445. For other purposes 
insulating stands must be used. The threads must be at least 6 inches 
long. To give greater firmness to the wooden base, a circular groove 
should be cut on the under side and filled with lead. 

Sealing-wax becomes highly electrical by rapid gentle friction with ci 
woolen cloth. Glass requires more friction, especially if it be not warm 
beforehand. A piece of amalgamated leather is tho best rubber. 
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The experiment may be varied by suspending a short, thick glass rod 
by a thread. When this is rubbed it will be repelled by the other glass 
rod and attracted by the sealing-wax. The thread must be tied in a 
notch, cut with a file around the middle of the rod, so that it will not slip 
when the rod is rubbed. A stick of sealing-wax may be used in the same 
way. If both these rods be rubbed they will attract each other. 

A good way of supporting the rods, is to fold a slip of card-paper, an 
inch long, into a stirrup, and suspend it by a fine wire or several strands 
of raw silk. A very thick or very highly excited glass tube brought near 
the small glass rod, will almost always attract instead of repelling it. 

To show that any friction develops both kinds of electricity, cement a 
stick of sealing-wax to a disk of wood, and glue a piece of leather to the 
other side. Amalgamate the leather as usual, and then rub it upon a plate 
or rod of glass. The wood and the gluss become oppositely electrified, as 
may be proved by the pith balls, or any other electroscope. 

The influence which the condition of the surface exercises upon the 
kind of electricity developed by frictiou mny be readily shown by grinding 
one-half of a glass rod on a stone. Frictiou with a woolen cloth will 
excite the ground surface positively, and the smooth surface negatively; 
each part must, however, be rubbed separately: if the whole rod be 
rubbed at once there is generally no electricity developed. The success 
of this experiment sccmH to depend upon rnnuy accidental conditions, and 
is never sure; even glass rods which have been formerly used with success 
for this experiment often yield after a time the same electricity through¬ 
out. A glass rod is more certain to be negatively electrified by drawing 
it once lightly through a woolen cloth. It should be first passed through 
the flame of a spirit-lamp to remove all traces of electricity, and its 
indifference tested by an electrometer. 

[237] The electrical needle. —This can be made in tho following 

Fig. 446. simple method: a a, fig. 446, is a wooden stand, about 
1£ to 2 inches in diameter, into which a well insulating 
rod, 6, is fastened. A fine sewing-needle is cemented 
to the upper end of this as a pivot for the needle. This 
may be connected with the ground, when desirable, by a 
fine wire. Tho electrical needle may be made of a piece 
of brass wire, about i a line in thickness ami 2 inches 
long, in the center of which a conical cavity i3 bored 
almost throngh, and polished with a conical stick and 
emery. After balancing the needle the ends must lx 
carefully rounded ofl'. The needle will be lighter and 
more sensitive if the cap alone be made of brass and two tolerably stout 
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knitting-needles soldered to the opposite sides or it. The enp can In (hi, 
cuse be made on a lathe and more carefully polished. 

A very sensitive needle is made by bending Ji'ig 447 

a slip of brass, about a line in breadth and 

0 2 line thick, into the form of fig. 447 , and —* I- 

making a little dent iu the middle of it with a 
punch. Two needles are soldered to the 
ends of this. 

[ 238 ] Coulomb’s electroscope.— 

This is made most simply out of a large white 
tumbler, the insulating properties of which 
have been ascertained by setting upon it tho 
electrical needle or an insulated stand, and 
observing how long it remains electrical in 
dry weather. A wooden cover, iig. 4 (y j ; 3 
fitted somewhat tightly to the glass. Into 
an opening in the middle of this cover, a glass 
tube, 2 to 4 inches long and J to 1 inch wide, 
is cemented and ground even at the top.' 

This is also covered by a movable wooden 
cap, which has an opening in the center to 
receive a small cork, through which a brass 
pin carrying a cocoon fiber can he moved up 
and down. 

Cocoons may be obtained almost every¬ 
where, and the silk fibers can be unwound 
from them upon a roll of paper nfter they 

have been soaked in warm water. As these simple fibers are indispenahle 
for many purposes this trouble must be submitted to. It is not easy to 
purchase suitable libers, since those designed for this purpose arc at least 
P d in reeling off . Fo r purp08es stronger t| , re „ d3 Bre „ cedcdi 

f l ' le ktter are es P ec iolly adapted. They may easily bo lied 

om the Bilk factories. It is hardly possible to oblain suitable libers by 
Simply untwisting wrought silk. 

A line thread of shellac, made by drawing out the material when 
honed by heat, is fastened horizontally to this cocoon fiber. A little 

*J ti ® ‘ ,n8 . e . ’ or 3 lincs in diumeter, is gummed in a vertical 

position to the shellac needle, at a distance from the point of suspension 
tqnsl to the radius of the gloss. A fragment of shellac may he attached 
o the under side of tho needle opposite the thread, in order to lower the 
"" ler of er“ rit y » little. The two arms of tho shellac lever may he 
17 
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brought into equilibrium by leaving the vacant one at first a little longer 
than tho other, and afterwards inciting the excess into a bead by a flame 
held near it; if this be too heavy, it is only necessary to melt it buck a 
little toward the thread. Au opening, about £ an inch wide, must be left 
in the cap a a, through which the body to be tested can be introduced by 
means of a slender rod of shellac. This rod is attached above to a little 
disk, by which it is supported in the aperture at such a height as just to 
reach the tinsel. The amount of repulsion is measured by a strip of 
paper, graduated into 3G0°, pasted on the inside of the glass, the zero 
point coinciding with the point where tho body tested is in contact with 
the tinsel disk. Generally, however, the body itself is not introduced, but 
a wire inclosed in a well-insulating tube, and ending above and below in 
a knob, is introduced through tho opening, in precisely tho samo manner 
as tho rod of shellac, and the electricity communicated to this; this 
requires, of course, stronger electricity. The disk of tinsel, when not 
electrified, may always be made to coincide with the zero point of the 
divisiou by turning round tho upper cap. In most experiments it is well 
to introduce a capsule, containing chloride of calcium, into the gluss, in 
order to dry tho air thoroughly, though this is not absolutely necessary, 
and in really damp weather is not sufficient. In such weather the funda¬ 
mental experiments in electricity never succeed well. 

llesides these three instruments for showing tho presence of electri¬ 
city, viz.: the elder pith electroscope, the electrical needle, 
Fig. 449. and Coulomb’s electroscope, there are the following, called 
electrometers, some of which are used only for special pur- 

P poses, while others admit of some measurements and com¬ 
parisons of the force of electricity, and arc simpler in their 
use than Coulomb’s. 

[239] The quadrant electrometer.—The sim- 

plest form of this instrument consists of a round wooden rod 
a b, fig. 449, to which a semicircle of ivory is attached, the 
lower half of which is graduated into divisions of say 5°. 

1 The center of the graduation is at c, where the little penda- 

l> lum c d is suspended so as to move slow freely. Ivory plate* 

,| from which such arcs can be made may be had at the comb- 

" maker’s or ivory-turner’s. The divisions are scratched in 

Fig 450. pretty deeply with a graver, a tool useful for many purposes, 
^ \ and blackened with indian-ink; the excess of color is scraped 
MgJ off w ith glass. The arc is not set in until tho support for the 
pendulum is in its place; this support is either made entirely 
of brass, as is shown in natural size in fig. 450, or a piece of sheet braa* 
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is benl up for the front pun and fastened by an iron screw to the rod 

liftTlittlaT CO " S ' Sts t of , a tl,in s P‘"‘ ter «f whulebono or wood, which is 
left a little broader at tho end where the axis (the end of a knittimr- 

" 0) pa8Se r 3 1 lrOU S h il - or of "’ire. Tho hall is made, according fo 

the power of the electrical machine, of elder pith, cork, or metal. A 

: Th P ' n ,r. drl ? n in ‘° th ° l0WCr ead of the rod « b ■ “"‘I reaches to 

where the rod is cut away, so as to allow the ball to coma in contact with 
the pm when the pendulum is at rest. By means of the peg e the 
nstrument is fixed into a suitable opening in the conductor, or if necessary 

I Mo’thn d 13 “ lllat ,h ° fura ° f tha electricity is not propo' 
tional to tho degrees of the graduation. ^ 

[2«] Straw and gold-leaf electrometers. Fig 451 

—Boll, are easily made out of narrow-necked bottles, 
fig. 451. The glass tube which contains the conducting 
wire must insulate well, and is fitted through a cork. It 
is a good plan to paste strips of tin-foil on the sides a b 
reaching up through the neck to the outside, in order to 
discharge the leaves when they strike against them. 

Strips of rush pith may be used instead of gold-leaf or 
straw; they are less sensitive than gold-leaf, and more so 
Ilian straw. They are, like the straw, suspended by fine 
wires, for which purpose tho end of the conducting wire 
mnst be pierced with two holes. When the glass has 
become electrified by drawing out the cork, it is hardly possible to intro- 

by the Xs 8 i ' 8iU<!r ' S * eaf b8 USed ' “ tbe} are ^meted 

The Slit Of ‘7?rr ar V° Walt thca UDlil tl,e A 1 ™ 1 ™'? i“ dissipated, 
the slips of gold-leaf may be cut and pasted 

on the wedge-shaped end of tho conducting 
wire by the bookbinder. They are made 1£ 
to 2 inches long, and 1 to 2 lines broad. In 
most cases it will be advisable to use somewhat 
thicker leaves, and for this purpose mixed foil, 
made of alternating gold and silver leaf, isgood. 

When the straw electrometer is to be used for 
comparative experiments, a large, clean glass 
tumbler is taken and fitted with a cap of wood 
or metal, through which the ginss tnbe is in¬ 
serted. Upon the bottom of the glass is placed 
a graduated arc of ivory fixed iu a piece of 
wood, fig. 152. Slips of straw can, however, 
be employed only when the instrument is 
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designed to indicate very strong electricity; generally the upper, thin 
ends of slender grass blades ure used. When the blades of grass are very 
delicate, the end of a fiuo silver wire, bent into a hook, is thrust directly 
into the hollow of the blade; if the blade be coarser, the cud of the hook 
may be pushed obliquely through the blade and bent over. 

The upper end of the conducting wire must in every case terminate in 
a screw, iu order to attach at pleasure a little ball of £ inch diameter, 
or the plates of a condenser. Provided tho divergence does not exceed 
30°, the electrical tension may, without perceptible error, be considered 
proportional to the angle. 

[241] Andriessen's very sensitive gold-leaf electrometer is shown in 
fig. 453. It differs from the ordinary one only in 
Fig. 453. having a brass wire abed, 1 lino thick, bent three 
times at right angles, inserted through a hole 2 lines 
in width, bored through the side of the glass by 
means of a copper rod and emery. This wire is 
secured in its pluce by being cemented at a into a 
piece of turned wood, about 1 inch thick, fitting 
into the hole by a suitable plug, which is cemented 
into tho hole and to the sides of the glass. The 
apparatus would have a neater appearance if a brass 
tube were soldered to a round plate, through this 
a glass tube inserted and the wire cemeuted into 
it, as is shown in fig. 453. As it is easy to com¬ 
municate the contrary electricity to the knob which terminates this wire, 
the gold leaves diverge tho more readily when the knob e i9 also 
electrified. 

When gold-leaf is nsed for the electrometer, the slips must not be long 
enough to reach tho sides, because it is difficult to detach them. Even 
carefully drawing out the wire to which they are attached will often tear 
them. At all events, such delicate electrometers as those described in 
this paragraph, where the slips of gold-foil arc only 1 to inch long and 
1 line brood, and of tho finest gold, must never be exposed to strong 
charges of electricity, and must always be handled with the.greatest care. 
One can easily make several electrometers with heavier gold-foil, mixed- 
foil, or tin-foil; all, of course, without the separato bent wire, iu order to 
have an instrument suitable for every purpose. 

Iu using this electrometer for very feeble electricity, when the beot 
wire is therefore charged beforehand by induction, it iB not advisable to 
Bcrew the condenser on the instrument. The lower plate had better be 
fixed on u separate support, und after the separation of the plates, the 
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well-iuaulatiiig glass is provided with a wooden base and a movablo cap, 
which has an aperture in the center, in which a glass tube a is ccraeutcd; 
this tube is ulso closed by a movable cap, through which the brass pin b 
passes. To this pin a single or double fiber of silk (according to the use to 
be made of it) is glued, carrying below a needle of the finest wire, uu iucli iu 
length. A hole is bored in the side of the gluss about an inch from tlie 
bottom, and a wooden or brass cap c cemented over it, through which a glass 
tube is passed. In this tube the conductor d c is fastened by corks; this 
consists externally of a stout brass wire, which is bent upward aud euds iu 
a screw, iu order to attach at pleasure a knob or the plate of a condenser; 
within the glass a thin strip of brass, 1 liue iu breadth, carefully rounded 
und smoothed in every part, is soldered vertically to the wire with tin, 
and reaches to withiu \ of an inch of the opposite side of the gluss. Iu 
the middle of the glass it is bent, 
as is shown iu fig. 45G. The in¬ 
strument is placed on a board with 
adjusting screws, aud so adjusted 
that the thread reaches just to the 
middle of the bend iu the strip of 
brass, and the needle assumes the position indicated in fig. 457. The pin 
b is then turned until the elasticity of the thread just keeps the needle in 
contact with the brass. This is accomplished by raising the pin b so that 
the needle can turn freely, turning the pin until the needle, when at rest, 
fulfills the required condition, and then depressing the needle. 

If electricity be now imparted to the conductor, it is communicated to 
the needle, and the latter repelled. This instrument is exceedingly seusi- 
tive and very reliable; it does better service in Volta’s fundamental 
experiment than any other; but it is not adapted to class illustration, 
because the fine needle can only be seen near at hand. 

[243] Bohnenberger’s electrometer. —The experimenter can 
easily make this apparatus for himself. A large tumbler may bo taken, 
and two Zamboni’s piles attached to the cover; but in this case the gold- 
leaf hangs between these aud sticks fust too easily, and in shaking it loose 
is very apt to be torn. It is better to take a lamp chimney, about 2 
inches wide, as shown in fig. 457, for which a wooden cap aud buse are 
turned; in the foot, fig. 458, two grooves are made to receive the tubes 
of the Zamboni’s piles; the grooves are connected by a slit, so that both 
may be lined with an uubroken strip of the foil. The tubes are left open 
below, and first filled with the disks of paper and then cemeuled in their 
places; as they are connected by the strip of tin-foil so as to form one 
pile, the poles have always equal strength. The insulating qualities of 


Fig. 456. 
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the glass tubes must previously be carefully tested, aud they must be ol 
such a size that the pieces of paper will not be very tightly compressed. 
Disks 2 to 4 liues iu diameter arc large enough; they j^ig 457 
are best cut with a punch of corresponding size, out /-pv 

of imitutiou silver and gilt paper, pasted together 
with starch. If the sheets are pasted together by a 
bookbinder, he must bo directed not to use the paste 
mixed with glue which they use for other purposes. 

The upper end of the tubes may be closed by u cork ■SSSni I 

pared oil’ smoothly, and a wire thrust through this, 

which is bent into a ring on both sides and presses 

on the paper. Of course the two projecting ends fHlfl 

must be of the same leugth. If it be desired to 

furnish the upper end with a brass mounting, having o||[g 

a screw on the outside, in order to attach to it a 

brass cover with a rounded knob, the space above 

the papers may be filled with a spiral coil of bruss 

wire. When the wires are a little longer than the , 1- 

vacant space, they press on the papers. The pole 

which has copper uppermost is positive, because 

the last copper and the last tin are not coupled. ^9- 458 - 

The conducting wire is in this, as in other elec- 
trometers, either wrapped with silk, or coated 
with sealing-wax and cemented in with the same, 

The screw on the end of all of them should have 
the same thrcud, in order that the same pair of 
condensing plates may be used with all. ; 

The large glass tube is not cemented in its base, 
but a Btrip of velvet or linen, a little narrower than the depth of the 
cavity in the base, is pasted around the. glass in order to stick it in fast. 
The disks of paper of the Zamboni’s pile lie loosely upon each other, and 
more or fewer of them may be introduced into the tube, according as the 
wires which form the poles press upon them more or less tightly. By 
this means the streugth of the poles, aud therefore the delicacy of the 
instrument, can be regulated at pleasure. With the dimensions given, 
the poles can easily be made so strong, that a strip of tin-foil suspended 
between them will oscillate for a considerable time, which, of course, must 
not occur when the instrument is used ub an electrometer. 

This limit should, however, bo approached as nearly as possible even 
with gold-leaf, when a very sensitive instrument is required. 

This instrument has also been made with an unbroken horizontal pile, 
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instead of a broken vertical one, and the two poles brought toward the 
middle. This construction has the difficulty, that one must either have a 
glass of proper shape made, or construct one by putting together plates 
of glass; figs. 459 and 460 show such an instrument. This form has 


Fig. 459. 



certainly the advantage that the pole wires e f are longer. If they are 
made elastic and acted on by screws attached externally terminating in 
glass rods, the distance between the plates, and consequently the delicacy 
of the instrument, may be varied at pleasure. 

[244] A Coulomb’s torsion balance, though not a very perfect one, 
may be made by using for the electroscope fig. 448, a glass, 6 inches 
in diameter, graduating the upper mounting of the glass tube, and 
attaching an index to the brass pin. The shellac needle is suspended by 
a very fine silver wire, instead of a cocoon fiber, and the torsion is effected 
by turning the pin. The zero points of the upper and lower graduations 
most coincide, and the disk of tinsel must stand opposite this when the 
mark on the cap is at zero. It is a good plan to counterpoise the disk 
of foil by one of paper on the other end of the needle, which acts as a vane 
and brings the needle to rest sooner. The cap of the glass vessel must be 
loose, so as to admit of introducing a capsule with some fused chloride of 
calcium. It is indispensable, before using the instrument, to wipo the 
cylinder and the tube with ft woolen cloth; the same precaution is neces¬ 
sary with all electrometers. Experiments with the torsion balance before 
u largo audience do not often succeed, for the air in u crowded room hood 
becomes too moist to admit of uniform results. 

[245] Charging a gold-leaf, straw, or Dcllmann’s electrometer, in order 
to judge of the effect of a body held near it, is best effected by induction. 
The knob of the electrometer is touched with a conductor, while an 
excited rod of glass or sealing-wax is held near it, and the contact broken 
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before the inducing body is removed. The attempt to charge it directly 
seldom succeeds well. If the body is highly electrical, it often nets upon 
the electrometer too strongly at a distance; and if it be too feebly charged, 
it communicates scarcely any electricity to the knob, on account of its 
low conducting power. 

[246] The proof plane.— When it is required to test the electri¬ 
city of a body which is too highly charged to be brought ... 
near the electrometer, or to investigate the diffusion of F, ° 4G1, 
electricity over the surface of a conductor, it is doue by 
menus of the proof plane. This is a disk of foil, tinsel, or 
gilt paper, £ an inch in diameter, fig. 4G1, cemented to a 
thin glass rod which insutates well, and is coated with 
shellac, or better still, a rod of shellac, 4 to 6 inches long. 

The body to be tested is touched with this disk, and the 
charge communicated to the electrometer, which has been 
discharged with the finger. If the electricity be too feeble, 
the communication may be repeated a number of times. 

[241] The electrical machine. —The electrical 
machine is one of the most indispensable pieces of apparatus; 
it admits at the same time of the greatest variety in con- 
strnction and size. The sizo of the machine depends, other things being 
equal, upon the length of the sparks desired; and it cannot bo denied that 
all phenomena of theoretical importance can be exhibited as well with n 
machine which yields sparks ^ to ^ inch long as with one which gives 
8 to 12 inch Bparks, for it is immaterial whether a single sheet of paper 
be penetrated or a whole pack of cards. In the school the matter cannot 
be always regarded so abstractly, as it is precisely the variety of pheno¬ 
mena which often rivets tho attention of the pupil, and serves to illustrate 
tho theory. Bat tho philosophic amateur is ns little satisfied with a mini¬ 
mum of effect as the scholar. On the other hand, all unnecessary expendi¬ 
ture must be avoided, and in view of this we may assert that an electrical 
machine, the couductor of which affords sparks 1 to 2 inches in length, is 
■ufiiciont for all experiments, except such as Yon Marum instituted. 

The length of the sparks depends also partly upon tho construction of 
the machine, and it may be assumed in general that a plate machine 
which Iiub a plate 15 to 18 inches in diameter, and does not give sparks 
fully 2 inches in length, is to be considered defective cither in material or 
construction. If the machine be intended for iustruction, care must be 
taken that it furnish negative electricity as well as positive, and if possible 
in equal strength. 

It is immaterial whether it be a plate or a cylinder machine. Cylinder 
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machines can be furnished somewhat cheaper than plate machines of 
equal power, provided the sparks required do not exceed 1 to 2 inches. 

The question whether it be better to undertake to construct a machine 
or to buy one ready made, is a different one to the teacher and to the 
amateur. The former must cither provide an entirely new apparatus, and 
in this case to make an electrical machine, which is the very first piece of 
apparatus needed, is out of the question; or he finds a machine suitable, 
except that it has not as much power as might be expected from its Bizc, 
and he has to improve it The amateur will take pleasure in constructing 
his own machine. The principles by which both should bo guided shall 
be developed in the following pages. In ordering a machine, it should 
be stipulated that it shall be capable of being used both for positive and 
negative electricity, and in a heated room in winter give sparks of a 
certain length. 

[248] The plate or cylinder. —Plates for this purposo are 
usually made of mirror glass, and may be had, ready rounded and pierced, 
from the manufactories of mirrors; they may be obtained through a 
dealer in mirrors. In general, greenish glass is to be preferred. Plates 
may also be had from plate glass 
Fig. 4G2. factories, but these are seldom of suffi¬ 

ciently even thickness, and the rubber 
must be made very yielding; such plates 
are, at all events, not to be recommended. 
The uxis is usually mude of iron. A 
thread is cut in the middle of it, and the 
plate fastened by two stout plates screwed 
on the axis, and separated from the plate 
by leather washers. In small machiues 
the length of the axis must be nearly 
equal to the diameter of the plate, and it 
should be covered with a stout wooden 
cover varnished with sealing-wax, as 
shown in section in fig. 462. Since the 
hole in the plate is always somewhat 
larger than the axis, it is easy to adjust 
the latter exactly iu the center of the plate, 
before screwing up the metallic plates 
very tightly. Glass axes are preferable to 
iron, but they require very careful workmanship, and it is better.to leave 
them to the instrument maker. A simple axis of this kind is described in 
§ 252. 
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The bearings of the axis are made like all other bearings, of two plates 
of gun-metal, which can be approximated to each other by screws, and 
are best supported on glass columns with well-turned woodcu heads. 
Bearings of beech-wood cut across the grain are, however, quite good 
enough. The crank has also an arm of glass. It is not absolutely 
necessary to iusulate the bearings, but it increases the power of the 
machine considerably, for the electricity is apt to pass off from the collect¬ 
ing arm of the conductor, or from the rubber to a uon-insulaled axis, of 
which one may easily satisfy himself in the dark. 

The axis of the cylinder machine is passed through the cylinder; screws 
are cut upon each end, and instead of plates, woodcu caps arc used, which 
iuclose the necks of the cylinder. The caps must generally bo inode 
somewhat largo and the necks cemented into them, in order to fit tho 
axis exactly iu the center of the cylinder, which is even then seldom 
perfectly attained. 

[249] Tlie rubber. —To plate machines, cither ouo or two pairs of 
robbers may bo attached. Experience seems to prove that two pairs of 
rubbers increase the quantity of electricity liberated; but that, except 
where the plates arc more than 24 to 30 inches in diameter, the length of 
the spark is diminished thereby.. 

As the chief object of an electrical machine is to produce the greatest 
possible tension, all machines of less dimensions than this should have but 
one pair of rubbers. Tho Leyden jars may be more rapidly charged when 
two pairs are used, provided ugaiu that high tension be not required; this 
inconvenience may bo remedied by a few more turns of the crauk, but 
nothing will increase the length of the spark. Tho rubbers need not be 
broad in tho direction of rotation; I to l£ inches is quite cuough, but 
they should bo ij tho radius of tho plate in length. They are best made 
of £-inch boards, the corners well rounded off and tho surfaces planed 
smooth. The boards are covered with thick, soft-dressed calfskin, with 
the rough side outward to receive the amalgam; the leather is glued only 


at the sides, and the edges pared 
off; a double fold of flannel is 
stuffing enough. Tho backs of 
the boards aro covered with tin- 
foil, and two knobs are screwed 
into each by which they can be let 
into a slit in a broad brass spring; 
this is fastened to tho conductor, 
and may be compressed by two 
spherical screw-nuts, in the manner 


Fig. 463. 
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shown in fig. 463. Another mode of fastening them is seen iu fig. 464, 
where the rubbers are attached to two strong brass rods connected with 
the conductor by a joint at o. The pressure is here maintained by two 
spiral springs, coiled around the wire c, between the brass knobs b and 
the rods. The wire c is thickest in the middle, and filed square toward 
the ends, so aB not to tarn in the holes in the rods, which are also 
square. However the rubbers may be fastened, each pair must have a 
common spring, so that they may the more easily yield to the inequalities 
of the glass plate. 

The rubbers are fastened to an insulated ball of brass. If the size of 
the ball, which depends upon taste, makcB brass too expensive, a wooden 
ball may be substituted, and the rubbers fastened to a brass rod which 
passes through the ball and terminates in a brass knob, 1 to 2 inches in 
diameter. 

The manner of attaching the rubbers to a machine is not easily changed 
without entirely reconstructing it; but badly constructed rubbers can 
easily be exchanged for better ones. The excited part of the plate must 
be covered with oiled silk from the rubbers to the collecting points of the 
conductor. This flap is usually fastened immediately to the rubber, and 
supported by silken cords fastened to the pillars of the wacbiue. This 
flap of oiled silk ennnot entirely prevent the uniou of a part of the 
positive electricity of the glass with the negative electricity of the rubber, 
even when the latter is not insulated; this takes place where the glass 
leaves the rubber. The quantity of electricity lost in this way is greater 
when parts of the rubber are amalgamated which are not in contact with 
the glass. It is necessary, therefore, to avoid amalgamating more of the 
rubber than is actually in contact with the plate. Tins loss is especially 
sensible when the rubbers are made of thin plates of metal covered with 
leather, and for this reason such rubbers should, notwithstanding their 
elegant appearance, be avoided. This loss may be most effectually 
counteracted by pasting a strip of thick silk to the side of the rubber, and 
allowing it to pass over this and extend a few inches under the flap. The 
amalgam is spread upon this silk, and connected by strips of tin-foil with 
the back of the rubber. The strip of silk which is placed under the flap 
requires no further fastening; it will be immediately attracted by the 
electrified plate. This improvement is easily made on almost any machine, 
and increases the effect surprisingly. When the silk becomes soiled by 
particles of the amalgam, which are carried forward by the plate, it must 
be rubbed off with a woolen cloth, or exchanged for a clean piece, lo 
spite of all precautions, the electricity from the rubber of many machines 
will be found stronger than that from the conductor, owing to the loss in 
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transmission. Instead of the oiled silk, which is not always of the aamo 
quality, gutta-percha paper may be used with the same effect, and is much 
cheaper; it lasts, however, only about two years, ami then gradually 
becomes so tender thnt it falls to pieces, A belter substitute still is silk, 
varnished with shellac while stretched on a frame. 

flic mode of applying the amalgam has already been given; its renown] 
is generally necessary when the full power of the machine is required to 
be exerted orter loug disuse. Rubbing off the cushions with blotting- 
paper, or simply rubbing them against each other, is often sufficient to 
restore their effect. 

Cylinder machines are furnished with hut one rubber, the length of 
which is about J that of the cylinder; tile breadth should be about 2 inches, 
or in small machines not more than j of tile circumference of the cylinder.' 
It is made of wood hollowed out to lit tlio convexity of the cylinder, and 
staffed with horse-hair, in order to yield more readily to the inequalities 
of tho glass, A flap of oiled Bilk must cover Hie cylinder from the cushion 
to the conductor, and in this case also the Birip of silk mentioned above 
is a decided advantage. 

If it be required to insulate the cushion, the springs must be set between 
it and a small carefully rounded board attached to the glass column; but 
it is difficult to produce a variable pressure in such a case. In smaller 
machines the glass column itself can be supported upou a movable wooden 
hose against which the springs act, in order to press the cushion against 
the cylinder, as is seen in fig. 465. Large machines of this sort do not 


Fig. 4G5. 



usually have the cushion insulated, and then it is easy to attach the 
neeessury springs to the support. 
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[250] The conductor. —The conductor usually consists, in ma¬ 
chines where it has no symmetrical position with the rubber, of a short 
metallic cylinder, from 2 to 5 inches thick and 10 to 20 inches long, 
ending in a hemisphere, or of a sphere, 2 to 6 inches in diameter. The 
latter shape is always preferred when the conductor stands opposite thij, 
support of the rubber, as it does in the plate machine. It generally has 
on the side opposite the rubber a stout brass wire, 2 to 3 inches long, 
terminating in a knob, 1 inch in diameter. When the support of the 
cushion is a wooden ball, the conductor may be of wood too, and in this 
case the support of the collecting arm passes through the ball and term¬ 
inates in a small brass knob. When the conductor consists simply of a 
motallic or wooden ball, it is very desirable to have a cylindrical conductor 
on a separate stand, which can be placed in contact with the cushion or 
the prime conductor at pleasure. 

This conductor should have at each end a projecting brass wire, 2 to 3 
inches long, terminating in a knob. The effect of the simple spark from 
the conductor is greatly increased by such an arrangement. The prime 
conductor carries on the side next the glass an arm which is forked for 
plate, and T-shaped for cylinder machines, with sharp points directed 
toward the glass. The points should be as sharp as possible. The rods 

Fig. 466. 
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only varnished, but thickly coated with a layer of shellac or scaling-wa: 
in order to prevent the escape of electricity toward the axis. Instead of 
setting the collecting points in a straight metallic fork, it is still better t 
employ a bent wooden one, as in fig. 468, and to make the points of pir 
set in a slit lined with tin-foil, and filled up agaiu with sealing-wax. 
Where this wooden arm joins tho metal one, it is connected with it bv 
strips of tin-foil, and the whole arm varnished with shellac. 

[251] The insulation. —The best mode of insulating the condnc 
tor, the rubbers, and the bearings of the axis, is by means of columns of 
green glass. These columns are, however, very expensive, since with 
plate 15 or 20 inches in diameter they must be nearly that high, and bot! 
strength and symmetry require that they should not be too slender. It 
will, therefore, often be necessary to use instead of solid columns,' stout 
tubes | these can bo moro readily procured straight and tolerably uniforn 
in thickness. Tubes answer the purpose quite as well as solid column;, 
when varnished internally with shellac and cemented in, during cold, dry 
weather, or a piece of fused chloride of calcium inclosed. 

The conductors have frequently a neck 
to receive the head of the columns, as in Fig. 161. Fig. 468. 

fig. 467, which is very objectionable, .Mill* 

causing a considerable escape of elec- JpjWHgk 

tricity along tho glass, which may be . J 

readily observed in tho dark. The form ''IS 

of the insulated body should rather, as w? j sF 

Von Marum directs, be depressed at p 

this point, as is shown in section in fig. 

468. The defect may be partially re- jt 

medied, by cementing around the lower 
edge a smooth roll of shellac or sealing- I 

wax, 6 to 8 lines thick, rolled out be¬ 
tween boards whilo worm. ^ 

Defects of insulation infiuence chiefly the length of the spark, and have 
very little eflect on tho charging of the jars, unless the tension be great. 
Mauy machines with which a battery may be charged very rapidly give 
only short sparks. The perfection of the insulation may be judged by the 
brushes of light which stream from the conductor in the dark, especially 
toward the axis and along the columns, which ought not to be visible if 
the insulation is good. 

[252] Winter’s electrical machines.— The electrical machines 
constructed by Winter, in Vienna, have attracted much attention, on 
account of the length of the spark yielded by them in proportion to their 
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dimensions. The author has one of Winter’s machines, with a plate 47 
centimeters (18£ inches) in diameter, which, with proper management, 
will give sparks 9 to 10 inches long; auil as its construction can he 
imitated in many respects in other machines without much expense, a full 
description of it is given. Fig. 469 is a perspective view of it, J to T » 0 

Fig. 469. 
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by an axis of green glass i, 24 centimeters long; the other ends la a 
gudgeon turning in a wooden knob e, which ia supported on a glass 
column s, 40 centimeters high. The gudgeons are all of wood and turn 
in wooden bearings. The rubbers are made of wood covered with 
leather, and stuffed with a little cotton, and are broader toward the edge 
of the plate. ° 

Pig. 470 shows a side view of one of the rubbers. The board a, upon 
which two Bpriugs are fastened, fits into the grooves of the socket, tig. 471 . 


Fig. 471. 



This socket is lined with metal, and connected by wires with the stalk of 
the negative conductor o, tig. 471, which is inserted in the hole c. Tin's 
conductor is supported on a short glass column /. A flap of oiled silk is 
attached to the rubber which extends to the collecting arm of the conduc¬ 
tor, and is double throughout, three or four fold at first. (Oiled silk can 
be cemented together by solution of shellac.) As these flaps fall off from 
the plate and curl np when the machine is not in use, little pins of split 
cane are nsed to keep them in constant contact with the plate p, fig. 471 . 
The conductor is supported on a glass column g, 47 centimeters high, 
and consists of a hollow globe of brass a, 10 centimeters in diameter. 
The globe is depressed below, as is shown in fig. 472. It has a cylindrical 
tube inserted in it above to receive the handle of the wooden ring, and 
opposite the collecting arm a hemisphere only 5 millimeters in diameter, 
which slides in and out in a narrow tube, 1 inch long. The collecting 
apparatus consists of two thick, polished wooden rings, from 2 to 5 
centimeters thick, with an external diameter of 13 centimeters. They 
are fastened to a T-Bhaped arm of brass, the handle of which, 2 , fig. 473, 
18 
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slides into the ball of the conductor. A groove is cut on the inside of 
each ring whcro the excited surface first approaches it, as is seen in 
the ring, fig. 474; this groove is liued with tin-foil which extends to the 



crosB-piece of the arm, and set with a thick row of fine pin point* 
which reach only to the surface of the ring. The support of the conductor 
is movable on the base, being, like all the other glass columns, secured to 
the base board by a screw from beneath; the rings can, therefore, be made 
to extend more or less over the glass. The longest sparks are obtained 
when they do not extend with their whole diameter beyond the edge of 
the glass. 

A polished wooden ring, 3 to 6 centimeters thick and 68 centimeter* 
in diameter, can be inserted into the conductor by a handle 60 centimeter* 
long, ending in a brass ferrule, fig. 474. The ring is made of several 


Fig. 474. 


Fig. 473. 
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pieces of wood glued together, and has concealed in the inside a wire 
which reaches down to the ferrule. Care ~ ... 

must be taken that this ring, when in use, 
does not reach within 2 or 3 feet of the ceil- Q / - V 
ing of the room. vJ " ''' ' [ i'll 

A separate spark-drawer, fig. 475, is at- 1 

tachcd. It consists of two brass balls connect- || 

ed by a metal rod and supported on a wooden 
stand. The larger ball is pluced opposite the j 

little knob of the conductor and connected with 
the rubber; it is an oblate spheroid, and repre¬ 
sents on the side next the conductor a segment 
of a sphere of great diameter. 

The whole machine is fastened by a wooden 
screw b, fig. 469, to a low table. 

Although the machine deserves full credit 
for the excellence of its construction, the chief 
cause of its powerful action mnst lie in tho 
quality of the glass. Being entirely free from 
superfluous ornament, these machines can be » 

sold cheaper than others. A price list of 
Winter’s machines is given below. Each ma- / 4 

chine is furnished with a spark-drawer. JgKL 


DUmeler of plate. Length of .park. 
40 indies. 22 lo 24 inches. 
86 •' 20 “ 22 “ 

80 •• 16 •< 18 « 

24 >■ 12 14 .< 

18 9 >• 10 " 


Diameter of plate, Ighgth nf spark. 

16 inohes. 7 lo 9 inches. 
12 •• 6-7 •• 

10 - 4.. 5 .. 

8 •• 3 .. 4 .. 

6 “ 2 - 3 *• 


II n a « q 

Lcsa elegantly finished machines, bnt equally effective, cost £ less. The 
table is not included. 6 

,.255 “ anageme " t of th0 electrical machine.-Tn order 
to obtain the greatest effect from an electrical machine, it must bo enre- 
Wly freed from dost and from particles of amalgam adhering to the glass 
sad the insulating columns rubbed off with warm woolen cloths The 
hearings must he cleaned and oiled from time to time. It is very advan¬ 
tageous to warm the whole machine, and for this reason it should be 
P ac d in winter near the stove. The best effects arc obtained when the 

Th s wHl b W “ rm n 7 n CatC(i “ d tta i3 the (Inc. 

This tv ,11 be readily understood when one reflects that the nir in houses 
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which are wanned by furnaces is so dry as to be a fertile source of disease 
to the occupauts. The machine may be warmed in sunnier by fitting to 
Fig. 417. a C( >nnuon charcoal furnace, fig. 

Pig 476 Mga 476, a jacket of sheet iron, fig. 

rnH 477, terminating in a pipe and 

JIL pierced with numerous holes be- 

! t JgfH / '|Hk low. The furnace is GUed with 

fcr, JH well charred coals, and the pipe 

f'WQ fgfc If f 4 H 0 80 cl' rec tcd that the air which is 

t' heated between the furnace and 

the jacket shall flow out against 
^ the machine. 

The flaps of oiled silk must also be removed from time to time, and 
freed from adherent particles of amalgam; it is also well to lift them up 
before beginning to turn the plate, as they sometimes stick fast and are 
easily torn. 

It need hardly be mentioned that the rubber and the conductor must 
not both be insulated at the same time. The communication must bo 
sufficiently established with one side, and for tolerably powerful machines 
it is not enough to allow a chain to rest upon the dry floor; the chain 
must either be spread out upon the floor, or put in communication with 
other larger masses of metal. The velocity of rotation depends upon the 
size of the plate, as the question is not so much how many revolutions are 
made, as how rapidly the rubber passes over the surface of the glass. It 
docs not appear that the limits are very narrow; the velocity may be 
tolerably great, but it should not properly exceed 10 feet in a second, and 
an average of 5 feet is enough. When the rotation is too slow, the 
electricity of the plate is dissipated under way. 

In experiments in which the maximum effect of the machine is required, 
it is useful to ascertain previously, in the manner described under Lanne’s 
jar, in what condition the machine is; for which purpose a card is 
attached to the jar, noting the number of revolutions necossary under 
favorable circumstances to produce a spontaneous discharge when the 
balls are at a certain distance apart. 

Where no separate lecture-room can be had, there is no resource, when 
the whole power of the machine is to be brought into play, but to clear 
the room one or two hours before the lecture on electricity, and let it be 
properly aired and heated. Experiments with high tension, which 
require good insulation, never succeed well iu a room occupied for several 
hours by a crowd of persons. 

[254] Preservation of the electrical machine.— The 
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machine la generally so high that it is inconvenient to work when plnrcd 
on an ordinary table, ami is too low to he placed on the door. It Is 
better to have a special table of snch a height that the winch can be ensile 
turned; the machine is fastened to this by n pair of screw damps, remains 
npon it, and is covered with a large cotton cloth. 

[255] The steam electrical machine. —Any small steam 

boiler will serve to show the action of this on n small scale. A .. 

arrangement of such a machine in which the heat is applied externally 
will be given in the section on heat. The steam is allowed to escape 
through a lead tube, about 3 feet long, closed by a plug of wood with no 
aperture, about £ a line wide, and impinges against an uninsulated network 
ot hue brass wire placed about a foot distant. 

Even with very small dimensions (which will be given hereafter) and 
a pressure of only 3 to 4 atmospheres, such a boiler 
gives an abundance of small sparks. The effect is in- -Fig. 478. 
creased by attaching two brass plates a b, lig. 478 , to 
the inner side of the plug in such a manner that the 
steam in escaping between them mast take the direction 
of the arrow. If the boiler be not insulated, the steam 
may be directed against an insulated wire gauze, which 
gives the opposite electricity from that given by the 
boiler. 

• T he insulating stool. - This is made of a board, 1 

inch thick and 1 £ to 2 feet square, well rounded 
at the corners and edges, and strengthened at Fig. 479. 

the corners by four additional pieces. The 
glass legs must he 1 foot in height and not less 
than 1 inch thick. Such supports are some¬ 
what expensive and may bo very cheaply re¬ 
placed by 4 champagne bottles, which are set in 
at the corners, as shown in fig. 479, and cement- 

ed fast with ordinary sealing-wax. Besides this largo insulating stool n 
smaller ono, 4 to 5 inches high and 24 to 30 inches square, is needed for 
many experiments. Both should be well varnished. 

[257] Experiments with the electrical machine- at¬ 
traction and repulsion.—(I) The electrical spider. A ball of 
cork, with a few appendages like spider’s legs, is suspended by a silk 
thread uoar the conductor; the palm of the hand or a metallic plate is 
held on the other side of it. The ball will ho first attracted by the con¬ 
ductor, then repelled against the hand, then attracted again, etc. 

(2) The electrical chime. This is easily made out of two clock bells, 
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into the screw holes of which plugs of wood are driven; a wire is thrust 
through the plug and bent into a ring close to the mctul above uud below, 
as is seen in fig. 480. Two such bells are suspended, 
Fig. 480. as j n fig. 48 ] f f roln a strong bent wire, the oue by a 
silk siring, the other by a fine wire. Between the 
l fr* -w0 * 8 8US P en dcd, by a silk thread, a little metallic 
clapper, which can be made of a heavy button. The 
bell which is suspended by silk is put in communication with the floor, and 

Fig. 481. Fig. 482. 

Pi ^ 





the whole apparatus is hung upon the conductor. With a little more 
expenditure of time and money, the bells may be hang upon an insulated 
stand, as seen in fig. 482, and polished and varnished. Of course, when 
Fig. 483. it is possible, bells which accord should bo selected. 

(3) The electrical Jig. For this experiment, the little 
(( insulated stand of the electrical needle, fig. 440, is u^ed. The 
'Xfly consists of an S-shnped brass wire, fig. 483, sharpened at 
'A both extremities and supported on the pivot by a little.conicul 
depression bored in the center; this needle is then brought 
J) into communication with the conductor by a chaiu. A 
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simpler plan is to set the fly on a pivot fixed in ouo of the holes of the 
conductor E. 


(4) The golden Jish. A figure of Fig. 484. 

a fish, fig. 484, is cut out of tinsel, and 
fastened with gum to a silk thread. If 
the head bo turned to the conductor it 
will bo attracted, but if the tail be pre¬ 
sented to the same, it will be repelled. 

(5) The expansion of a stream of 
water by electrical repulsion is readily 
shown by means of a tin funnel suspended from the conductor; the out¬ 
let is closed by a cork, through which a capillary tube passes. As soon 
as the machine is set in motion, the water, which before scarcely issued in 
drops, begins to flow out rapidly. 

(6) The electrical dance. A number of little balls of cork or elder- 
pith are laid on a metallic plate, which is placed at a short distance below 
a similar plate suspended from the conductor of the machine. It is well 
to have the upper plate tolerably thick; it may be made of a circular 
board, well rounded oft’ at the edges, and covered with tin-foil pasted on 
smoothly, as in fig. 485. Figures cut out of paper or pith may be substi¬ 
tuted for the balls, and the distance between the plates must theu only 
slightly exceed the length of the figures. The pith balls are apt to fly 
off from the plates; it is, therefore, better to inclose them in a cylinder 

Fig. 486. 




of glass closed above and below by a cover of pasteboard coated with tin- 












280 PHYSICAL EXPERIMENTATION. 

foil, upon which a chain from tho conductor is laid, fig. 486. Bits of 
paper or sand may bo used in the same manner, and the experiment is 
then called tiie electrical hail-storm. 

(f) The repulsion of similar electricity is exhibited by fixing in the 
conductor or nn insulated stand a wire, about 10 inches long, carrying at 
tho upper cud a small disk of wood coated with tin-foil. To this dish nre 
pasted alternate red and white strips of tissue-paper, 2 or 3 lines broad 
and somewhat shorter than the wire, fig. 481. When the machine is set 
in motion tho strips will spread out like an umbrella 
Fig 481. 



(8) The electrical spark inflames spirits of wine, ether, or a mixtore of 
oxygen and hydrogen. For feeble machines, which give a spark of 2 inches 
or less, spn-its of wine must be previously warmed, or lighted, and, after 

and etherT M h"!! u”"'” 1 ' bl0Wn ° U ' “ g “ D ' Both 8 P irits ° f ™« 
d other should be held in a capsule or tablespoon near a knob of tho 

conductor which is directed downward, or a stout wire bent into a ring and 

suspended from it, fig. 488. Ether need not bo previously warmed It 

generally requires several sparks to cause inflammation, probably because 

?7“, u em g0 ‘“ 1 the i 8i,ie of th « opoon. Explosive gases are ignited 
n a metallic vessel hke fig. 489 or 490, or else in a small cannon, fig 491 • 

1 'in i V! f b '° ‘° bUrSt ’ but eTen for tho om represented in fig. 
4J0, thick tin plate is strong enough, provided the capacity be not above 

2» or JO cubic inches. A short tube t, about 2 to 3 linos wide, is soldered 
to the outside of tho apparatus, and into this a glass tube 1 1 is cemented; 
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Before cementing tho wire in its place, it should he ascertained by 

Zex ‘or" 7 8P “ rkS re “” 7 PaSS fr ° m th ° W1 ' ro t0 tbe "hen 

the external ring is connected with the conductor. 

The pistol may be loaded either by mixing hydrogen gas directly with 
e atmospheric air, and then pressing in the cork pretty tightly ? or by 
fill, g an ordinary bottle with the explosive gas and the pistof wifh peas 

010 ^ ‘° diSpl '“ :0 tbe al>; tbe m °ntb °fpistol is then 

placed over the neck ot tho bottle and tho sand shaken into the latter 
holding the hand tightly around the necks of tho two to prevent as much ' 

produced ° ““S ° T In tbiS ‘ “"oh louder detonation is 

produced. Tho smallest electrical spark is sufficient to ignite oxy-hydro- 

gen gas. In charging directly with hydrogen, care must be tukei to mix 
d m proper proportion with the air, for a mixture of little hydrogen with 

of thoT 7 | D °r "? °'! 0 ' 11 “ Ust n8 ' ,er 1,8 oraitt<:d t0 test ‘he strength 
11 M . “ r " ilb p,,ri1 ox f'hl’ ( lrogen gas. This is done by 
placing H behind a door, connecting chains with the pistol and the wire 
and ft, and discharging it by a Leyden jar. 

(9) One of tho most striking experiments with the electrical machino is 
made by placing a person ou the insulating stool and connecting him by 

both t r S W,r ° 7° CTUdUCl0r - Tbe B P“ rks peculiarly pungent^ 
d“ °„ l 0 .r rSO " ‘" SUlttteCi and 0ne wb0 r888ir8s "hen they are 
drawn out through tho clothing. If a second person hold a spoon with 
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cthor, the person insulated can inflame it by touching it with his finger. 
If n second person hold a metallic plate or simply the hand over the head 
of the insulated one, his hair will stand on end; and the same thiug will 
take place of itself if the hair he dry and the electricity strong. 

(10) Penetrating glass. A three or four ounce phial is filled with oil 
and closed with a cork, through which a pointed wire 
is passed and bent, os in fig. 192, so that the point 
presses slightly against the glass. The phial is then 
suspended by the outer ring from the conductor. 
If a metallic knob be now suddenly held near the 
point of the wire, a spark will pass through the glass, 
even when the striking distance of the machine is 
only an inch. The subsequent sparks pass through 
the aperture to the usual striking distance. The 
same phial may be used repeatedly, for the aperture 
is exceedingly fine, so that it can only be seen with 
a lens; and after standing for days, only a drop of 
oil exudes through it. Under the microscope, the 
aperture presents the same appearanco as those made 
through the Leyden jar, which will be mentioned 
hereafter. Unfortunately, this experiment which can 

bo performed with so simple means, is not adapted 
for illustration before a class, because of the fine¬ 
ness of the hole. The wire should not press too 
hard against the sides of the phial, otherwise there 
is danger of breaking and spilling the oil. 

(11) The back stroke. A frog, which has just been stunned by a blow 
on the head, is suspended by a wire from a conductor in the neighborhood 
of the prime conductor of tho machine; as often as the conductor is 
suddenly discharged, a twitching of the legs of the animal will be per¬ 
ceived. To make this experiment suitable for class illustration, the 
machine mast be very powerful. 

[258] The distribution of electricity over the surface 

of conductors, and the action of points, may be illustrated by the proof 
plane applied to various parts of the surface of an insulated globe. Tho 
globe may be of wood coated with tin-foil, and suspended by a silken 
cord; the tin-foil must be smoothed with special care. A long cylinder 
may bo employed for the Bnme purpose. The electrometer used may be 
a gold-leaf or straw electrometer. The experiments can be ensily shown 
to u class, when accuracy is not required. 

[259] The action of points may also be demonstrated by fasten- 
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ing a fine needle to the conductor with wax. A candle flame is held 
agaiust this to show the effect of the electrical wind, and attention mav 
be called at the same time to the difference 
in the length of the spark. The latter 
may also be done by holding a needle in 
the hand near the conductor of the machine. 

Fig. 493 shows a very convenient appara¬ 
tus for illustrating the action of points. 

Into the board nt m a bent glass rod is 
fixed, carrying on the upper end the block 
5, through which the sharp-pointed wire d 
is passed. The wire fits tightly enough to 
maintuiu any position. The wire termi¬ 
nates in the metallic ball e, 1 to 8 inches 
in diameter; but a tin ball cast in a bullet 
mould will answer. Opposite this ball 
another ball/is fastened to the board with 
a conductor. If the point of the wire be 
directed toward tho charged conductor, 
it will silently draw off the electricity 
which passes to the second bull, in sparks 
of greater or less length, according to the 
distauce. 

[260] Two contrivances may be employed to prove that electricity 
resides only on the surface. One consists of a conducting globe, furnished 
with two hemispherical caps, also conductors, with 
insulating handles. The internal diameter of the ^9- 131- 
caps is at least [ an inch greater than that of tho 
globe; and the latter is insulated on a glass rod or 
silk cord, which passes through incisions in the 
hemisphere, fig. 494. The globe is electrified either 
before or after covering it with the caps; in either case tho latter are 
suddenly removed by drawing them quickly in opposite directions, after 
first moving them so that they are not in contact with the globe. Only 
the hemispheres will be found to be electrical. The experiment is never a 
certain one, because one is very apt in drawing off the covers to touch 
them againBt the ball. The following apparatus is surer. A strip of 
genuine gilt paper, the length of a sheet, and 2 or 3 inches wide, is 
pasted to a metallic cylinder m m, fig. 495, in both ends of which grooves 
are turned. The other end of the paper is fastened around a piece of 
thermometer tubo o b, to which the ends of a silken cord, about 2 feet 


Fig. 492. 

9 



Fig. 493. 
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long, are fastened, and which supports also a pair of pith balls on linen 
thread. The ends of another longer silk cord are passed through the 

Fig. 495. Fig. 496. 



holes in the grooves r, fig. 496, 
and f astene d by knots. If the 
g°ld paper be now wound around 
A i»| K the cylinder which is held by the 

cords in one hand, and the cord 
WJr \ attached to the paper be drawn 

\ with the other hand, the cylinder 

/ \ \ must be wound up in its cords as 

\ \ the paper is unrolled; when the 

/ \ \ tension on the paper ceases, the 

O ® \ cylinder will sink again by its 

\ own weight, and the gold paper 
'V \ rolls np again. If this take place 
\ while the cylinder is electrified, 
N. \ the pith balls approach each 
i \\ other as the paper is unwound, 

s c a because the surface is increased, 

and diverge as it rolls up. This experiment requires a very dry atmo- 


(5.) EXPERIMENTS ON ELECTRICAL INDUCTION. 

[261] Take either two brass wires, the thickness of a finger and 10 to 
12 inches long, rounded off at their extremities and polished all over with 
pumice and fine emery, or else two larger conductors of brass smoothly 
soldered. Cement these conductors to green glass rods, 10 to 12 inches 
long, well coated with shellac varnish, and set in a wooden foot, as in 
fig. 497. Four elder-pith electrometers with linen threads are tied by 
silken strings to each conductor. These experiments must be made only 
in very favorable weather, and it is better in muny cases to withdraw the 
electricity from the conductor of the machine with the finger, rather than 
to removo the other conductor from it so as to withdraw it from the 
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electrical atmosphere. A cake of rosin furnishes a better source of 
electricity for such experiments than the conductor of the machino; even 
a rod of sealing-wax or glass is 

preferable to this, because less Fig. 497. 

actual trausfer of electricity 
takes place from them. To 
prove that the conductor which 
is elcctriGed by induction has dif¬ 
ferent kinds of electricity at its 
two ends, an electrified pith ball 
is brought near the conductor at 
different points. If the conductor 
be touched with the finger .while 
thus electrified, no matter at what 
point, it will show throughout its 
whole length, but stronger in the 
neighborhood of the inducing body, the contrary electricity; if the finger 
be taken off and the inducing body then removed, the electricity which 
was before confined will distribute itself over the conductor according to 
the usual law, i.e. it will accumulate on both ends. The quality of the 
electricity on the induction conductor may be most certainly ascertained 
by means of the proof plane, fig. 461, by communicating electricity with this 
to a delicate Bohuenberger’s or gold-leaf electrometer, to which on excited 
glass rod is approximated. 

If both induction conductors be placed in contact end to end, and 
separated suddenly while in a state of induction, each will possess but one 
kind of electricity, which is not the case when they are only placed near 
each other in a straight line. 

As the pith balls which are nearest the 
electrified body are strongly attracted by 
it, it is best to bring the excited glass 
tube, or whatever the eleclriGed body may 
be, toward the induction conductor from 
above, or place the conductor in a vertical 
position, and employ only two pairs of 
pith balls, as is seen in fig. 498, where the 
induction is produced by a cake of rosin. 

The conductor must always be so arrang¬ 
ed that the hands may be freo to examine 
the quality of the electricity. The in¬ 
duction should, moreover, never bo too 
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strong, otherwise an error may be caused by a partial transfer of elec¬ 
tricity. 

Any delicato electrometer may be used for experiments on induction. 
As soon as an electrified body is brought near it, it will show electricity 
of the same kind as the excited body, because this is driven down into 
the lower end of the electrometer. With the romoral of the electrified 
body the evidences of electricity disappear. 

If the knob of the electrometer be touched with a conductor while in a 
state of induction, all signs of electricity disappear; but if the communi¬ 
cation be broken before removing the exciting body, the electrometer will 
show the contrary electricty, after this is taken away. This is at once a 
simple and instructive experiment for the doctrine of disguised electricity. 

Connect the knobs of two similar straw electrometers by an insulated 
conductor, (wire attached to sealing-wax,) then bring au electrified body 
near one of them and remove the wire while the induction continues, 
both electrometers will show, after removing the inducing body, contrary 
electricities. 

Fig. 499. Many experiments on the distri- 

i bution of electricity over surfaces, 
the mutual neutralization of two 
kinds of electricity, etc., may be 
made with two similar straw electro¬ 
meters, by electrifying one and con¬ 
necting it by an insulated wire with 
the other, which is either not at all, 
or less strongly, or oppositely elec¬ 
trified. 

In illustrating the doctrine of 
electricul induction the fundamental 
experiments with the pith balls may 
be tried agaiu, and attention called 
to tho greater force with which an 
insulated ball is attracted, than one 
not insulated. 

[ 262 ] Disguised electri¬ 
city. —The theory of the Leyden 
jar is best illustrated by the appara¬ 
tus fig. 499. A B and E F are two 
metallic disks, with thick, rounded 
rim, and well insulated glass han¬ 
dles, one of which is fixed in a wooden foot. The glass plate C D u 
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laid between them, extending at least an inch beyond the edges of the di s 

« awkj r t “ *£%£££, 
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the bans on I COnduct ° ff ">• electricity from E F ani 

from each other and the giass an ? d digged , 

together again, it will he found still to contain a wu , PP “ atus pnl 
thin, uniform plate of glass must be selected and th I" 1 * Chare °' A 
too far for fear of a spontaneous disc"’ “ t UrgCd 

%-600. Fig. go!, .Hp. 502. 
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Remove the plntc from the conductor and touch each coating alternately, 
the ball will fall to the coating each time on the side which is touched, 
and the other will fly off. The margin of the glass should have several 
coats of sealing-wax varnish. This should be made with 90 p. cent 
alcohol and an excess of sealing-wax. When the coating has become so 
thick as not to show the glass anywhere, which should be effected by 
repeated rather than thick coatings, one or two coats of pure shellac are 
applied to give it a firm, glossy surface. Even the best sealing-wax is 
apt to remain a little sticky on the surface. 

[2G3] The Leyden jar: its construction.— Wide-mouthed 
specie jars are the best for the purpose. They should be of various sizes; 
a small one, 4 to 6 inches high and 2 to 2£ inches wide, a lurger one of 
about 1 quart capacity, which may be used ns a measuring jar, and several 
others of different sizes, besides one of 2 to 4 quarts capacity made of 
thick glass, for experiments with high tension. 

A greater effect is produced by one jar with a large coated surface 
than by sevoral smaller oues whose aggregate surface is equal to it, com¬ 
bined into a battery. For large jars, those which aro high and narrow 
are preferable to wider and shallower ones, because they occupy less space 
on the table. Economy of space should always be considered. Glasses 
of uniform thickness and free from bubbles should be selected, as they are 
easily broken by a spontaneous discharge at thin spots or where bubbles 
occur — which will happen sometimes at all events, and makes it the 
more necessary to be able to construct jars for one’s self. Jars with 
thin glass are, indeed, preferable, but should only be used when quantity 
of electricity is needed, which is obtained by increasing the number of 
jars, and not for high tension. The jars designated for experiments with 
electricity of high tension should have walls at least 1 line iu thickness, 
and a broad uncoated margin. 

A greater quantity of electricity may, it is true, be also obtained by 
charging the jars to a high tension, i.e. till they yield sparks nearly as 
long as those of the electrical machine; but on account of the imperfect 
insulation, much electricity, and consequently time in charging, is lost, and 
with a small machine this consumes time enough. One may easily satisfy 
himself how far a jar may be charged without loss of time, by insulating 
it well and connecting the outer coating with Lanne’s self-dischargiug 
jar, the knobs of which are placed very close together. When the number 
of revolutions necessary to cause a discharge of Lanne’s jar increases 
rapidly, the quantity of the charge will not be increased iu proportion to 
the labor expended, and it will therefore be better, when the success of an 
experiment requires it, to increase the number of jars. Four square feet 
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The tin-foil is pasted on with thin starch. The nnsto „i,„„i i , 
applied to the tin-foil very thinly and the foil immediately laid on the 
glass covered with a sheet of paper and pressed down with a cl, 
rolled up into a ball, so as to lie smooth. Any bubbles still romo’ • 
are caused by inclosed air or starch • thev should l » j M| iug 

sharp knife, and the foil pressed out smooth. As the bottoru of'th'' t!l ° 
^usuaUy convex within the beginning is made wfth£ 
of t,n-fo,l large enough to reach np a little way around the sides ind 

coated, begin on the outside. 22 

tin-foil stretches evenly across it* when tim ' 

St*£.Tjr.“rsss si 7;::rrr;~ 
iratrrss,!-! 

After ter j “a A C ° lling ° f ’ eaIi "B- w “ * very useful 

After the jars are coated, make for each of those »l,;,.l, . 

Bogle a case of pasteboard, reaching to about $ to i the height of The 
coating, and cover it inside and out with silver nancr Th , f 
Ptelection to both coating and gins,. A ring SvTiJZ™ 1° 
be laid around the jar just above this case, to serve for attaching chains etc 
. Finally, procare from the turner a tight-fittiag cover of hard wood 
ugh which the conducting wire is inserted, reaching nearly to the 
bottom of the jar. For this, brass wire I .me in thickness is employed 
or for very large jars, wire 2 to i liaes thick. The outer end of «h» li ' 
terminates m a knob, j to 2 inches m diameter, screwed or soldered to 
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Iho wire. The knob should be hollow, and may be made by any brass- 

W In cam) of nerd a ball of tin may be cast on the wire in a bullet mould. 

A piece of gold lace, or a couplo of little chains, are attached to the 
lower end of the wire to connect it with the inner coating. The tops of 
the small jars and of Lanne’s mcasnring-jar are cemented on. Ibis is 
effected simply by coating the edge of the cover thickly with sealing-wax 
in solution, and allowing the same to run in between the wood and the 
glass after applying the cover. The covers should all be well varnished 
to protect them from moisture. 

To combine several jars in a battery, place them in a box which will 
just hold them all when placed in order, and coat it internally with tin- 
foil with which a brass ring communicates on the outside Then connect 
the inner coatings by brass wires extending from knob to knob; the 
booked ends of these wires must bo mounted with balls ns large as a 

' "These batteries are very convenient, because the inner surfaces of any 
number of them may be connected b, wires. They are not convenient for 
charges of high tension, for in this case one of the jars is frequently broken 
bv a spontaneous discharge, and one cannot always be found to take the 
place of the broken one. lint batteries arc, in fact, unnecessary, for any 
number of jars maybe quickly placed together and united by a chain 
embracing them all. The inner coatings must be connected by thick brass 
wires bent into a hook at each end, and furnished with knobs. Care must 

be tukeu to make the connection perfect. 

Very small jars are made of medicine phials, 
Fig. 503. coated with tin-foil only on the outside. Instead of 
0 the inner coating they are filled with iron or brass 

CD filings, or else a thick solution of gum is poured into 

them and spread over the surface to the required 
height, and then filings poured in and shaken op; 
J.f L what does not adhere is shaken out after drying. 

RmmJI The conducting wire is stuck through a cork. The 

U jLvj wire of such bottles may be bent as iu fig. 503. By 

holding iu the last three fingers a piece of uinalga- 

[I; E M_ mated leather, with which a glass tube held in the 

IlfflilslwBlI other hand can be rubbed while the bottle is held 
between the thumb and fore finger, the tube passing 
®®* B **** IB *™™ through the ring in contact with it, Bucli a small 
bottle may be charged sufficiently to ignite oxy-hydrogeu gas, aud give a 
Blight Bhock. 
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[- 64 ] The discharger. —The most convenient form of the dis- 
charger is that shown in fig. 504, in which Ihe two wires b c aud b' c are 
connected by a lunge at c, and each lias its own insulating handle by 
means of which the distance between the knobs can bo altered at plea- 
sure The arms must each be 8 to 10 inches long, to admit of their being 
used for the largest jars. The handles are made of green glass rods 
4 to 5 laches long and i to 1 inch thick, cemented into brass collars’ 

Tttcl Tt “Il b Wir6 ' WhC " th ° diacllar S er >“* °'‘ly one handle’ 

attached to the hmge c, it ts very inconvenient, more so than the simplest 
Fig, 604. 1 



orm of the discharger. The simplest form is a small brass chain attached 
to a short wire cast in a hall of lead or tin, and inclosed in a short glass 
ube. The chain is bung around the outer coating, and the bull applied 
to the knob of the jar. A more convenient arrangement is a wire 2 to 3 
aidluneters thick, furnished with two knobs and glass tabes, os seen in fig 
505. The wire should he hardened so as to have some elasticity 


Fig. 50G. 



[265] Henley's universal discharger is a very convenient arrangement; 
it is shown in fig. 606. It consists of two insulating columns set in a 
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base-board, ami supporting the conducting wires, between which a mov¬ 
able Htarnl is placed. The wires are so arranged as to slide back and 
forward iu the cups of the glass columns, and a joint permits them to be 
iuclined at any angle. They must also be capable of being fastened in 
any position, which may be done very easily in the mauuer shown iu figs. 
507 and 508, iu half the natural size. The piece a a, in which tho wires 
slide, turns around the screw c between the heads b b. Tho whole may 
Fig. 607. Fig. 508. 



be drawn tightly togetner by the screw c. The wires need not necessarily 
terminate in knobs; they may simply be rounded off. It is very con¬ 
venient when they have a small opening, aB seen in fig. 509, in which fine 
wires may be fastened by a binding screw; the rings at the other end will 
always serve instead of the balls, by inverting the wires. The little 
stand need not be insulated, but it is convenient in some experiments to 
have a glass plate large enough to cover the top. It ib also convenient 
to have the stem made of brass, extending down through the base. 

[ 206 ] Tho discharging electrometer, or Lanne’s meas¬ 
uring-jar. —To make this, select a jar holding 1 to 2 quarts, of clear, 
thin glass, and coat it to within an inch of the edge, as it will never be 
used for charges of high tension, and it must be so arranged that a 
discharge will take place over the edge sooner than through the glass. 
It is very advantageous to use always the same jar—the same measure of 
the charge—for this purpose. The cover must be fastened on, because 
the knobs must retain their relative positions unchanged. The jar, with 
its case of pasteboard, is placed on a board excavated 1 of an inch to 
receive it, fig. 510; and into the same base tho wooden column a, fig. 511, 
is fastened, which ends in a wooden clamp with a binding screw, of which 
a front view, half the natural size, is given in fig. 512. This chimp is 
urranged to hold a brass wire c a line in thickness, and terminating in a 
bull at one end, at any given distance from the knob of the jur. These 
distances aro marked iu teuths of an inch on tho wire itself. As the wire 
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nZ ^ b I e “ t ' ° r the C0lumn “ ffar P ed ' ‘be distances between tho bulls 
7 ls0 bC “ ettBUrcd with a P a ‘ r of dividers, nnd tho wire adjusted by 


Fig. 511. 




couth,„ °u ThG mre ° h cilbor conncctc d witlt tiie outer 

s of d‘° j° r b f “ small br ass chain, or, still belter, by a strip of 
1- O'i pnssiug down the column and along the board to the jur. 
he charge of a jar or a battery is measured with Lanno’s jar, by insu- 
a mg tiie jar or battery, and connecting its outer coating with the inner 

TiTf-° t T’ S J “ r ' ' Vllile thC kuob of th ° " ire c is Piimcd at a very 
mai distance from the knob d of the jar. When the sumo number of 

sparks have passed over .n two different eases, the charged jars have the 
some quantity of disguised electricity, let their size and number he what 
they may. The condition of the electrical machine may also ho examined 
0 [. Laano ' 8 J ar ’ observing how many revolutions are required 
to cBTeet a discharge at different times with the same distance between tiie 
. In the same way two machines may be compared with each other 
but only in respect to quantity. 

E . X r°, rll ! lentS With the Le y don jar .—General olser- 
A d f mct,on must be drawn in general between experiments 
Which require electricity of high tension and those which require quantity : 

. ” rst ,' la f beloa e “II mechanical effects, such ns breaking through 

birihin f lu r, C ''° I “ ti0n ° f heat in good C0Q dactors, like the 
burning 0 r gold-leaf between glass, etc. It is, moreover, a good plan to 

make every experiment which requires long-continued turning of the 
machine, with insulated jars, and connect the outer coating will, the 
measuring jar, tho balls of which preserve a constant interval. If tiie 
experimenter knows then how many discharges of tho measuring jar arc 
necessary to charge the larger jar sufficiently for a given purpose, he can 
proceed much more certainly in subsequent experiments, and loses no 
lirno either by a premature discharge or by superfluous labor. The number 
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of turus of the crank is, on account of the variable condition of the atmo¬ 
sphere, and other disturbing iulluences, not so safe a guide. Henley's 
quadrant electrometer, fixed on the conductor, gives much more reliable 
indications when a known jar is sufficiently charged. It is indifferent 
whether the jars be charged with positive or negative electricity ; if the 
muchiuo uffords both, choose the stronger, which is often the negative, 
since, as already mentioned, certain sources of loss do not exist on this 
side which occur on the other, c.g. the loss in passing from the rubber to 
the conductor. 

If it be necessary, for any purpose, to charge a jar with negative 
electricity and the machine uffords only positive, one has only to hold the 
jar by the knob, and let the positive electricity pass into the outer coating 
while the jar is held up in the hand, or stands on an insulated support. 
It must, at all events, be set down on nu insulated support; if this pre¬ 
caution be neglected, the charge will pass through the arm. The charge 
produced in this way is somewhat weaker than the positive charge. 

The spark always seems to go from the side on which free electricity is 
accumulated. 

The interior of the jar is connected with the prime conductor by brass 
wire, 2 lines in thickness, rounded off and bent into a hook at each end. 
Several of these wires of different lengths should be provided, some of 
which may have the hooks placed at right angles to each other. A con¬ 
siderable loss of electricity is incurred by using tliiu wire for connecting 
the iuuer coatiug with the conductor, as may easily bo proved with Lanne’s 
measuring-jar, by connecting an insulated jar at one lime by thick, aud 
another time by thin wires, and counting the number of turus which 
gradually become necessary to cause a discharge as the tension increases. 

Chains must be entirely avoided for this purpose. They are very suit¬ 
able for connecting the outer coatings, aud for connecting the outer 
coating with the discharger and the various parts through which the 
shock is to pass. The simple brass chains used for this purpose cost 
little more than the price of the wire. 

It should bo remarked, that the effect of the discharge is much in¬ 
creased by bringing the knob of the discharger suddenly near the knob 
of the jar, as if about to strike it; this precaution is necessary when the 
force of the charge is only barely sufficient for the required purpose. 

[268] Experiments with the Leyden jar. — (l) Perfo¬ 
rating paper. Single cards can be perforated with very light charges. 
The card is laid against the outer coating of the jar and one knob of the 
discharger, figs. 604 and 605, held against it while the other is suddenly 
brought near the knob of the jar. To perforate several cards at once it 
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is moro convenient to place them between the balls of Henley's universal 
discharger. 

(2) Perforating glass. In this experiment electricity of high tension 
is required. It can be effected without difficulty with a jar having only 
10 or 80 square inches of coated surface, if the rnurgin of the jar be 6 or 
8 inches wide, and the electrical machine give sparks 2 inches long; 
whereas with less tension, i.e. with a margin ouly 3 or 4 inches wide, 4 
square feet of surface are not enough to effect it, the jars in both cases 
being charged as highly as possible. The glass perforated must be a pane 
of ordinary window glass, at least 6 iuchcs square, otherwise the charge 
will go around it. 

The best plan is to wind a wire around tho stem of tho stand on 
Henley’s discharger, fig. 507, aud allow one end of it to reach to the 
middle of the plate, while the other, bent into a hook, is connected with 
the outer coating. If the stem of the stand be of metal, it is only neces¬ 
sary to attach the chain to it. The pane of glass is laid on tho 6tand, and 
one or two inches of its surface smeared with oil to make it insulate 
better. A pointed wire screwed 
into the rod of the discharger is ^ 1 

laid on the glass opposite the c ^> _ 

middle of the stand, fig. 513, so as 

to press upon the surface with some f 

force. The other end of the rod is f 

connected by a chain with the knob 

of the discharger, which is held in 

the hand aud laid on the knob of ( H 

the jar. I fia 

(3) Wood may be perforated in jPJ'lB 

the same way. The board should EJ ^ 
be varnished on both sides. tin 

(4) To burst glass lubes requires 

a greater quantity of electricity, but is easily effected. Brass wires, bent 
into hooks at the ends, are inserted through two corks fitting tightly into 
the ends of a green glass tube, which is filled with water and the corks 
Pig. 514. 


pressed in tightly, fig. 514. The ends of the tube should be contracted 
over a spirit-lamp, the corks then fit tighter, and the tube is not so apt 
to burst in driving them in. The ends of the wires are placed about 2 or 
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il IlntiN npnrl, nml Him njipitrittuN lnlni|.,>laln| |u ,, olialn aoimaHliig Him 
oulnr nmilug mid Iho simple «lltn liurgor. Am Him frigmi.ulM <>r gin mi nro 
MoinotiiiiMN thrown lo a consldorulilo ilitiluncu, Homo urraiigoinciit iiiunt ho 
miulo to provcnl this, fivon open glumes uiny bo bimit l»y an eloctrical 
Hpnrk, but a tolerably strong cliurgo mid 3 
or 4 square feet of coating nro ncccmiarv to 
effect it. The arrangement is mode some¬ 
what os showu iu fig. 515. The wires ure 
bent so ns to hold on to the glass by their 
own elasticity, and their ends brought with¬ 
in 2 or 3 lines of each other. The glass is 
often broken off at the stem, unless the stem 
taper gradually. 

(5) Melting iron wire. This experi¬ 
ment, to succeed without powerful appara¬ 
tus, must be made with wire much finer 
than can bo purchased. A pieco of wire 
t about 3 inches in length may be laid iu 

mtric acid Boas to project at both ends, and eaten down to the required 
fineness; it is then washed off with water, and its thick ends fastened into 
the rods of the universal discharger. A good charge is still required to fuse 
the wire, but it may he effected with 4 to 8 square feet of coated surface. 

. Siting gunpowder. Bore a hole, £ to 1 inch in diameter mid 1 
inch deep, in a block of hard wood ; introduce into the bottom of this two 
fine brass wires through holes in the 
sides, and let the ends of the wires be 
about 2 lines apart, fig. 516. Pour 
powder in loosely and press a tolerably 
tightly fitting cork directly upon it 
Tie a piece of ordinary twine, 3 to 5 
inches long, and thoroughly moistened, 
to one of the wires, and attach the chain of the discharger to this; this 
interruption is not necessary on the other wire. Without this precaution 
the experiment will not succeed. The charge required is about the same 
as in No. 4. 

Gun-cotton may be ignited in the same way, with about ^ tho charge 
necessary for gunpowder. Tho cotton must bo placed between the cuds 
of the wires. This experiment may be mado with the wenkest machines. 

(1) Melting gold on glass. Have a strip of gold-leaf laid on a niece 
of even glass, aa in fig. 51J. This may bo done by laying the glass 
previously moistened with tho breath, on the edge of a leaf of gold, and 



Fig. 516. 
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drawing a right sharp, clean, dry knife aloug the edge of tho gtusH; ilin 
excess of gold-leaf is then cut away from the glass. Tho glass In 
covered with another similar piece and laid between two strips of felt, ono 
of which is coated at both ends with tin-foil extending to the glass. The 


Fig. bU Fig. 518. 



strips arc then tied tirmly together, or screwed up in the little press, fig. 
518. This press consists of two hoards and four wooden screws, which 
serve at the same time as feet; the female screw is cut in the upper board. 
Strips of tin-foil a nro pasted on opposite sides of one of tho hoards ex¬ 
tending some distance over the inner surface, and wire hooks are driven 
in through them. The coated ends of the felt are laid on theso strips and 
tlm screws drawn moderately tight. Tho apparatus is intercalated in the 
chain connected with tho outer coat of the jar. The glnss is generally 
shivered and the gold purple is burnt into it. This experiment does not 
require bo Btrong a charge as to ignite gunpowder. 

(8) Combustion of metallic ribbons. Wires of other metala than 
iron and platiua can only he fused with powerful machines and large 
batteries; hut a strip of fine tin-foil, about £ line wide, makes an experi¬ 
ment which is successful even with a feeble apparatus. A strip of this 
width, and an inch or two long, fastened between the rods of the universal 
discharger, is burnt by the electric spark, and the oxide forms a light 
white cloud. The metallic coating on genuine and imitation gold aDd 
silver paper may ho burnt in tho same way; false gold paper requires a 
rather stronger charge. If tho strips are inclosed between strips of whito 
paper in the little press, fig. 518, so as to touch the slips of tin-foil, they 
will leave colored streaks on tho paper. Similar but broader streaks 
are made when fine wires are melted between the points of Henley’s dis¬ 
charger over a sheet of paper. 

(9) Igniting resin. Pulverize resin finely and mix it intimately 
through a wad of cotton, the size of a walnut, by rolling the cotton in the 
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from tho capsule e e, filled with alcohol or ether, which is connected bj 
the wiro F with tho outer coating of a jar. A slight charge is sufficient 
to Inflame the contents of the capsule. 

An electrical pistol of tin may bo placed in the bottom of a similai 
tower, the roof of which will be blown off by tho discharge, fig. 521. If 
the tower be provided with u conductor well connected ut a and b, fig. 
622, tho two purls of which fit with slight friction into each other at the 
bond, as seen in lig. 523, tho explosive gas will not be ignited if the con¬ 
ductor is good enough to carry off a slight charge. If, however, too 
thin a wire bo inserted between a and b, the charge will bo divided,'and 
the gas will bo fired. The chain of the discharger should be attached to 
the wiro at tho apex of the roof. The pistol should uot hold much gas. 
This experiment is especially instructive for the theory of the lightning- 
rod. It may be performed more simply without the tower, the conductor 
Fig. 523. Fig. 624. 



of which is troublesome on account of the roof being blown off, by fasten¬ 
ing to one limb of the discharger two wires a b, fig. 524, one of which is 
connected with tho knob of the pistol, and the other directly with the 
outer coating of the jar, the pistol itself being also connected with this. 
If the wire b be thick euough, the charge all passes through it, but if it be 
too slender, a part of the charge will pass through the other wire and 
discharge the pistol. This wire should bo short und kept stretched during 
the discharge, to insure a good connection. The striking distance within 
the pistol must not be too short. 

(12) The electrical mortar. In a cylinder of boxwood, shown in fig. 
525, of £ the real size, bore a hole, with a hemispherical enlargement 
above, to receive a ball of ivory, wood, or elder-pith which lies loosely in 
it so as to close the mouth of the tube entirely. Pass two wires, about 
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1 lino in thickness, into tko cavity, about the middle of its length, and 
insert them in the connection between the inner and the outer coatings. 
The ball will be thrown out with more or less force according to its 
weight and the strength of the charge. This very instructive experiment 
succeeds with a very moderate charge, if the ball be of pith. 

(13) Physiological effects. To give the shock to a number of persons, 
let them join hands, and the first one taking hold of the chain connected 
with the outer coating of the jar, let the last touch the knob of the jar 
with a wire ending in a knob. Tho chain must bo of considerable length, 
so that the jar will not be jerked over. The greater the number of per¬ 
sons, the heavier the charge must be. The effect is diminished somewhat 
toward the middle of the row, because a portion of the charge goes 
through the floor. For this reason one should beware of approaching too 
near to the parts connected with the inner coating of a heavily charged 
jar, when separated from the outer coating only by a small 6pace of the 
floor. The effect of the shock upon men is exceedingly variable, according 
to their constitution. The effect of a certain charge upon ourselves 
should always be known before giving the shock to others; very unpleas¬ 
ant effects might otherwise be produced. One has involuntary oppor¬ 
tunities enough to gain such experience, bo that the precaution is only 
necessary with machines und jars whose power is not known. 

In order to make the experiment of killing animals by an electrical 
shock, the extremity of the vertebral column must be connected with tho 
outer coating of the jar, and one knob of the discharger laid on the head 
of the animal, while the other is suddenly brought near the knob of the 
jar, so as to pass the charge through the brain and spinal marrow. 
Cats and other animals of this sizo cun only be killed by a powerful appa¬ 
ratus. Birds are killed moro easily, if it be deemed necessary to make 
such experiments at all. 

(14) The following experiment is interesting as illustrating the action 
of the apparatus for giving shocks by galvauism, and its connection with 
the physiological effects of the Leyden jar. Set tho knobs of Lanne’s 
measuring-jar, about £ to £ millimeter apart, and place tho person who is 
to receive the shock, or a whole row of persons, in communication with 
the outer coatiug of the jar on one sido, and with the wire c, fig. 511, on 
the other side, having first interrupted the connection of the wire with 
the outer coating. A single discharge of the jar will scnrccly be per¬ 
ceived, but if the discharge be turned rapidly, numerous discharges succeed 
each other at exceedingly minute intervals, and tho effect is the same as is 
produced by an induction oppnratus with tho lightniug wheel. 

(15) To show the effect of the electrical current from tho Leyden jar 
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on the magnetic needle, pass the charge through a multiplier of very 
ong, line wire, (at least 200 turns,) interposing several inches of wet 
hempen tw.no in tho circuit. It needs only a moderate charge. 

( 0 To magnetize steel by an electrical shock, coil fine, well-wrapped 
wire Closely around a small glass tube, 2 or 3 inches long, and varnish it • 
solder to each end a piece of thicker wire bent to a hook. I.ay a piece of 
steel knitting-needle, the length of the tube, inside of it, and pass the 
charge from a jar through the wire. If the charge he not too strong, the 
needle wdi have its north polo where it should he according to Ampere's 
theory. _ With a stronger charge, variatious will occur, which cannot 
be explained in this place. 

(IT) Induction by the Leyden jar. Have two circular boards made 
0 inches in diameter and 1 to 1£ inches thick; they should be made of 
two or three thinner pieces glued together so as not to warp, and turned 
round on the lathe, and planed even on one side. On the even side cut 
concentric grooves, i inch deep and * inch apart, and connect 11,en, so as 
o form a spiral, as shown in fig. 52C. The grooves must he cut symme¬ 
trically in both boards, so as to fit together when laid upon each other. 


Fig. 526. 



armsh the grooves and lay a copper wire, about 2 millimeters thick, in 
them, and fasten it down with little pins driven in slanting. Pass ono 
eud of the wire through the board near the middle, and bring it toward 
the edge on the outside; carry the other end of tho spiral over the inner 
surface so that the two ends will come near together, and fasten both 
firmly by driving in staples. Then fill the grooves with resin or shellac 
melted in with a hot iron, so as to project above the surface of the board 
Smooth off the surfaces clean and varnish tho boards with shellac which 
will impart a glqss to the resin also. Furnish ono of the boards with 
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three low feet, and the other with a knob to serve as a handle. They 
need not he insulated, except for experiments where measurements are to 
be mude, and then only the lower one. Even the laying the wires in 
resin might perhaps be dispensed with j at all eveuts, I have hitherto 
used such a coating for ono disk only. The experiment is made by lay¬ 
ing a plate of gluss between the boards, bringing the two ends of one 
spiral near together, and discharging ajar through the spiral in the other 
disk. At each discharge a spark will be seeu to pass between the ends 
of the other wire. If a person complete the circuit of the second wire, 
he will receive feeble shocks. It is desirable, though not necessary, to 
make the connections with binding screws. Fig. 527 shows the apparatus 
complete. 

Fig. 527. 


(18) Slow discharge of a Leyden jar. This experiment is very well 
adapted to illustrate the action of points. Attach a chain to the outer 
coating of the jar, and hold the end with a fine needle between the thumb 
and fore finger. Present the point of the needle to the knob of the jar: 
it will be gradually discharged, and the point of the needle will be lumin¬ 
ous in the dark. 

(19) Electrical breath images. Upon a small stand lay a coin, and 
upon this a piece of commou window glass wiped clean, and upon this a 
second coin exactly covering the first. Place the end of a wire bent into 
a ring under the lower coin, and bend the other end of the wire over 
toward the other coin, so that its ring will stand ubont a line from it 
Set the stand under the conductor of the electrical machine and let a chain 
hang down to the coin. As the machine is turned, discharges of the 
little apparatus will take place in quick succession. After several hundred 
such discharges, take the little apparatus apart, and the glass, when 


(C) Jeff Behary 2019 


PHYSICAL EXPERIMENTATION. 


308 


breathed on, will show the impressions of both coins. These images ore 
often visible when the glass is breathed on, after the lapse of man y months 
and after being repeatedly wiped. 

[269] The electrophorus.— This is generally made at home. 
Tho mould may he made either of wood or tin. In the first case a 
wooden rim is tacked to a round disk of dry wood, so ns to project about 
i inch above the bottom; the whole mould is then covered, inside and 
out with false gilt paper or tin-foil. Tin moulds are lunch more easily 
bent than wood, and they expand more by heat, causing the cake of resin 
to crack in every direction. Wood expands most from moisture, espc- 
cmlly in the direction perpendicular to the fibers, but this may be pre¬ 
vented in great part by selecting well-seasoned wood, and coating it 
thickly with hot oil varnish; it may warp somewhat during this process 
but should be planed off even and varnished again. 

The materials usually prescribed for the resin cake consist of various 
mixtures of shellac, pitch, wax, rosin, turpentiuo, etc. It is very doubtful 
whether the proportions of these are the result of extensive experience 
and the ingredients are in themselves incompatible. What good can tur¬ 
pentine, rosin, and pitch do together, since rosin is only pitch freed from its 
oil of turpentine, and of itself a brittle substance ? Shellac is unquestion¬ 
ably the most suitable substance, and needs only an admixture to render 
it Icsb brittle. This is effected completely by a mixture of 5 ports shellac 
with 1 part of wax, and 1 of pitch; 5 shellac with 1 wax, or 5 to 10 
shellac and 1 pitch would probably answer as woll. The mixture given 
above certainly furnishes a mass which is not brittle, and very olectrical 
The materials should be melted in a shallow earthen pot or a brazen 
pan, and the more fusible ingredients melted first over a gentle equable 
heat: the shellac may then be added in successive portions, increasing the 
heat gradually and stirring constantly, waiting until each portion of shellac 
has become at least pasty before adding more. By exposing tho shellac 
to the heat too suddenly, it assumes an almost infusible condition. 

Before filling the mould it should bo slightly warmed, so that tho mass 
may not cool too rapidly, and set level. It must bo filled to tho brim 
It is not easy to prevent tho formation of bubbles on the surfaco, but 
they occur mostly around the edgo, and may bo removed by holding n’rcd- 
hot iron over them and melting them down, so that tho projection disap¬ 
pears and they form only shallow cavities with a rounded margin. Such 
spots do no other injury than diminishing tho surfaeu of (ho electrophorus. 
Instead of melting down the bubbles, they may bo pared off with a sliurn 
tool. 1 

Such an electrophorus soon becomes cracked, on account of the unequal 
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expansion of the form and the resin: those made of wood crack in the 
direction of the fibers of the wood; the tin ones, in every direction. So 
long as the cracks are not too numerous they do not render the instru¬ 
ment worthless, though they impair its effect. When its action becomes 
too feeble, it must be melted over again, which may be done by passing a 
mass of red-hot iron over it, within an inch of the surface. A plowshare 
answers the purpose very well; or a piece of sheet iron larger than the 
form may be held about an inch above it, and coals heaped upon it. 
Care must be taken not to soil the surface with ashes. Bubbles often 
form during the fusion, and must be removed as before directed. 

These difficulties may be avoided by having the cake of resin free, and 
without a case; when in use it may be laid on a smooth board coated 
with tin-foil. The mould for such a cake may be made of paper. Both 
Bides of the cake are afterwards to be ground smooth with sand and water 
on a stone or plate of glass, using very fine sand at last. It may be 
polished with a strip of felt tacked to a board, and Tripoli and water; but 
this is not necessary. The edges may be rounded with a knife and file. 
The bubbles may be ground away, but this is superfluous labor; turn the 
cleaner side, which was beneath in casting, above for use. The surface 
of the resiu need be perfectly oven and highly polished only when tbe 
electrophorus is required to retain its electricity for weeks together even 
when covered. 

Such an electrophorus should be kept lying horizontally on a board, 
otherwise it may beud by its own weight in the heat of summer. 

Gutta-percha has not kept its reputation as a material for the electro- 
phorus long: it becomes crumbly; gutta-percha paper falls to rags, and 
an electrophorus made of it furnishes from the ontset less and less electri¬ 
city continually, and may under certaiu circumstances even yield positive 
electricity. 

In respect to the size of the electrophorns one most be moderate. Its 
effect is always feeble, and especially so in charging a jar, even when its 
striking distance is considerable. An electrophorus 10 to 15 inches in 
diameter, will answer any reasonable demands. Oue with a 2-inch plate 
will yield sparks £ an inch in length. 

The cover of the electrophorus should he 2 to 4 inches less in diameter 
than the cake of reBin. It is made cither of a smooth plate of metal 
(zinc is the cheapest) with an upturned rim soldered on, or of a disk of 
well-seasoned wood, £ an inch thick, well-rounded at the edges, and 
coated with tin-foil. The simplest insulating handle is three silken cords. 

The electrophorus is excited by beating it with a foxtail, or a catskin 
held by the four paws aud made to glido over the cake at every stroke. 


OVi) 

, r " , W ! nt ' r } be electrophorus must be warmed before any electricity can 

be obtained from it . Wllcn tlle cttkc giyL . s ^ ^ aa “ 

held parallel 1 ^ ° r remorin S the cover, it must bo 

luvL 1 , aai 8l,0Uid bc t0,u;lled ' rUh Unger after 

laying it on, upon which it will emit a small spark. ]iy touching tlm 

bJ{ lt and H C ,T° W '! h th ° t '" lnlb ° nd finscr at the snme time a shook will 

all l ' 7 63 place alS0 Wllen 1,10 cuse is touched with one finger 

and the raised cover with the other. 

The electrical condition of the cover may be ascertained by placing the 
electroscope of the upper plate, fig. 490, upon it, and making a trial will, 

‘ luted f/ TT*' T ° test the e,ecll ' ici| j’ of the case, it may bc insu- 
L er 21 tl m ° re re fV 0WCVCr ' t,u! Bold-leaf electro. 
Innl \ , \f s 00 tll<J P'a‘° Of the condenser instead of the 

pper knob and laying on it a cake of resin n little larger than the plate 
if hts cake be struck gently with a small piece of catskdn, the gold leaves 
will d,verge, and the quality of the electricity may be ascertained bv 
bringing a ^ck of sealing-wax near the lower knob, which is connected 

c r n, en W ( ,r \ The SeC0 " d C ° ndC " Ser ^ -7 he used" 
cover of the electrophorns. If the plate be touebed, the gold leaves fall 

gether, but they diverge again when the resin cake is taken off or the 

[eaves wdlfe'll “iff 116 77' 7 ’“'a °" Witll0Ut to,,cl ™ E the Pl* te , the 
leaves will fall. The electncal condttion of the second plate used as a 

triarZe flg Tf T atCd ^ ‘T HinS fr ° m !t ' U,e “" s °f fh° 

trial plate flg. 46f, to a second electrometer, or connecting it with Ibis 
tbia purpose Bo, *“ enljer eer-a electrometer is the best one for 

Although an electrophorus may easily be made to give sparks an inch 
oag from tts cover, the quantity is always small, and the charging of even 
ama 1 jars procceda very slowly with it. The fundamental phenomena of 
e ectncity may, nevertheless, bo all shown with this cheap apparatus The 

«t 8 7 h 6 8Ct in r i0n ^ th ° ^ ‘'charged 

h, thf t , rge “ j “ r With neKati ™ electricity, it must he held 

by the knob, as already explained in § 267. 

intPJ 0 ^ Uchtenberg’s figures.—These aro produced in the follow- 
a„b 7 10 8ny r,gUr0 Upon • oidto of resin, with the 

outer ° r P0S,l ; Ve r ' ° r modcrotc, l' "tgolively charged jar, held by the 
" ' “l 5 ; d “-it semen lycopodii over it from a gauze hag, and blow 
y wt t a fan, or the breath, what does not adhere. The figures are 
freed ’’"““"“‘j thcjr sllow tberaselves again after the surface lies been 

rlnYVr- ; JUSted °'' Cr “ gai "' F,owcra »f sulphur may 

be used tustcud of lycopodium; both attach themselves equally to positive 
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and negative figures. If red-lead be strewed over the surface, a positive 
figure only becomes visible by wiping the dust off it; it then shows black on 
a red ground. If positive and negative figures bo drawn on the same sur¬ 
face, and red-lead and flowers of sulphur strewed over it at the Bame tune, 
the latter sticks chiefly to the positive figures, and the former to the negative 

avnnnmont. lines not KUCCCCl 


Fig. 528. 


This experiment does not succeed 
well on an old, long-used surface i 
it must be melted over, at least 
superficially. To make small figures, 
it is best to melt the resin on a sheet 
of tin, upon which it can quickly bo , 
reraclted after each experiment. 
The mass need not be over £ a line 
thick, and impure resin answers best, 
being less brittle, but the experiment 
will succeed with any resin. 

[211] The condenser.—This 
indispensable instrument is attached 
immediately to an electrometer. For 
the sake of convenience, the lower 
plate should be capable of being 
screwed on any of the various elec¬ 
trometers, instead of the knob, fig. 
628. Take for'this purpose brass 
plates, about a line in thickness and 
2 ioches in diameter. It is very 
unadvisablo to make the plates only 
an inch in diameter, as is commonly 
the case in those purchased in the 
shops, since the effect increases in 
much greater ratio than the surface. 
In galvanic experiments, smaller 
plates will also be needed, ,0a one 
plate solder a brass socket to receive 
a glass rod, 3 to 4 inches long-, oo 
the other Bolder a small plate, in 
which a female screw is cut to fit 
the thread of all the electrometer*. 
Fig. 629 shows this plate and the 
stem of the electrometer. Turn off 
the plates smooth and grind them on a piece of plate glass with emery; 
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polish them finally witli fine pumice powder and wator on the lathe, to 
gtvo them a metallic luster and circular streak. The edge must also be 
rounded on the lathe. When the plates are too thin, they are very hard 
to grind even, because the outer edge bends up continually; such plates 
shou d be supported during the grinding and turning by cementing them 
to a block of wood of the same site, which will serve also as a handle in 
grinding. 

Especial care must be bestowed on varnishing the plates. A coat of 
moderate thickness, which is generally sullicient, may be applied on tl.e 
lathe. When a thicker coating is required, it is better not to warm the 
plates previously, for it is very difficult to lay a coat of varnish evenly on 
a heated surface: lay the plates level nud brush them over with a toler¬ 
ably concentrated solution of shellac, which has, in this way, lime to spread 
itself uniformly over the surface of the plate. The varnish becomes 
glossy when dry. A second coat may he applied in the same way, with¬ 
out disturbing the first. A piece of fine sponge is more suitable for 
varnishing than n brush. The varnish on the plates of the condenser 
must uever bo too tbin. 

If the edges and upper surface be 
varnished, it should be dono previously, 
and the varuish applied warm. A 
conducting wire with a rounded end 
must, in this case, be screwed into the 
edge of the plate and left unvarnished, 
fig. 530. It is convenient to have such 
wires on both plates; they need not be 
more than 1 or 2 millimeters thick. They are desirable because their 
ends enn easily be cleaned with a file, which is not so easy with the plates, 
which are soon soiled by contact with the fingers, often purposely wet,' 
and both their appearance and effect is injured thereby. On the other 
hand, the wires have the disadvantage that they are in the way and apt 
to cause a displacement of the plates. A good condenser should retain 
a weak charge at least 12 hours in good weather. 

Condenser plates of copper and zinc are needed in galvanic experiments; 
it may therefore be as well at once to make one plute of copper and the 
other of zinc, and to make the rods also of the same material, as it is 
immaterial in other experiments what kind of metal is used. In this 
case, however, both plates must have female screws. The handle is made 
of a glass tube sealed at one end; a wire furnished with a screw is 
cemented into the other. The whole tube should he filled with bits of 
sealing-wax and heated over a lamp so as to coat the inside entirely. 


Pin. 530. 
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The upper plate must always be held parallel to the lower one in lifting 
it off. 

In charging one plate, the other must always be touched with a con¬ 
ductor. Other precautions will be mentioned when describing experiments 
on galvanism. 

When the varnish of a condenser once becomes electrical, it often 
remains in this condition for days together, nnd causes annoying errors. 
The speediest remedy is to pass the plato a few times through the flame 
of a spirit-lamp. If this does not remedy it, and the condenser is to be 
used at once, the varnish must be washed off with alcohol, nnd freshly 
npplied: the electrical condition disappears of itself after awhile. It 
will be seen whether the condenser has any charge, by noticing whether the 
leaves diverge when the cover is touched with a conductor and then lifted 
off. In using the condenser, never fail to test it in this way. 

In experimenting with very feeble electricity, it is often necessary to use 
two condensers, iu the following way : the flrst is charged from the source 
of electricity, the plates separated, and the upper or under plate of the 
second electrometer touched with the upper plate of the second, and this 
process repeated from 6 to 10 times. Any less delicate electrometer may 
be used as a stood for the first condenser. The old instruments called 
duplicators are no louger used. 

(C.) EXPERIMENTS ON ELECTRICAL LIGHT, AND ELECTRI¬ 
CITY BY HEAT AND PRESSURE. 

[212] Experiments in the dark.—(1) The lightning tube. Take 
a glass tube, i to 1 inch in diameter, fit it at one end with a wooden plug 
with a hemispherical head covered with tin-foil, and beginning at this 
paste little diamond-shaped bits of foil, with the points about 1 millimeter 
apart, in a spiral down the tube, fig. 531. This tube is taken in the hand, 
and held near enough to the conductor to draw copious sparks, which are 
repeated at every interruption in the spiral. To prevent the bits of tin- 
foil from scaling off, the tube may be set inside of another to which the 
knob and handle are fitted. 

(2) Illuminated figures. Fix a knob of wood, covered with tin-foil, 
to the edge of a pane of glass by sticking the glass in an incision in the 
wood, nnd from this os a starting-point describe any figure by pasting on 
bits of tin-foil as already described. The portions not designed to be illu¬ 
minated uro made with Btrips or foil. A larger strip loads to (he opposile 
edge of the gloss where it is held in the hand. As the spark overleaps * 
considerable spaco on the plate, the lines of the figure or nurnc must be 
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Fig. 531 00 C° at a pane of glass on both' 

[ sides with tin-foil, to within 2 inches ^ 532 ’ 

of the edge, and blacken one coating i 

with indian-iuk. Cut this coaling, : 
when quite dry, into little lozenge- ~-f=£4sA- 
shaped pieces, by cutting out very j j '' : 

narrow strips of the foil. Make the J j V 

cuts with a sharp knife anil a ruler, =*• < 

and peel off the strips. In the middle \ / , 

of the glass, on the same side, cement I ^ f 

andcon d „e k t °L ll “ Wi n “ ^ in L V ‘be pane on the table, 
and connect the conductor of the machine with the ring and 

the uncut coating with the discharger. While the plate is 
being Charged zigzag (lashes of light will dart over the cut 

5 surface, and when the discharger is brought near the conductor 
and the apparatus discharged, the whole surface will he covered 
with flashes of hght going in a zigzag direction toward the 

The pane of gloss is osuaily set in a dull-black wooden frame 

t- r •. “ T UDCOated mar S' n covered with block paper A strin 

the Idt of the f‘° , b ‘‘ C ! t . C , 0atiae conttects il ™‘b a book driven int!, 

the edge of the frame, to winch a chain may be fastened. 

nr th B , rUSh , eS °f h, J ht - T » observe the brash or light from the positive 

8 lines A- " eBatirC CODducto b “ “°st end in a small ball 2 at 

3 hues m d.ometer, near which the hand or an even metallic surface is 
held. Wires with rounded ends, successively less in diameter, may bo used 

"si ™ hv , brU8h m “ ? “ IS0 bc obt “- d . -lb someir 

catton, by holding the little bail or the rounded wires in the hand near 
eiderable Tb ® s0 > ,lll ; norae,,a ar ° only exhibited by machines of con- 

t^wiri used ' lb ° 6triking diaU " tC ' tl,e ™“ llcr be 

J, 5) in mcu0 - Tbe Bim I’ Ieat experiment of this kind is 

made with the lube described for the guinea and feather experiment, § 1 02 
26 ) The experimenter lies only to hold it in the hand, and allow sparks 

figl7 S With fiTl tb ° C “ mlacl0 li ri th °y 1111 "bole tube with a bluish 

next the A , 7 Cb, T 3 ' th ° tubo must bc ff ras pcd near to (he end 

ntxtlho conductor [ the hght of course only readies to the hand 
Ihc expomnent may he varied, by laying „„ tbo p , alo of t|lc ai 
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(when of gloss) a metallic plato connected with the body of the air-pump, 
uud covering it with o bell-glass provided with a stufQng-box. Various 
ilcvices, such as stars, balls, etc., uiay be screwed to the rod of the latter, to 
vary the form of the light which streams through the bell. In making this 
experiment, the experimenter must bo sure that the bell-glass docs not 
conduct electricity; aud with this view warm it before use and rub it 
Fiy. 533. dry with blottiug-paper. A 

gloss vase, such as is shown 
in Og. 533, makes a very 
beautiful experiment. 

A double barometer, con¬ 
structed us in fig. 534, may 
be made luminous, by con¬ 
necting one cup with the 
conductor and the other with 
the ground. 

(G) If a piece of fluor spar 
be placed between the rods 
of Henley’s discharger, aud 
a vigorous shock passed 
through it, a feebly lumin¬ 
ous streak will be visiblo on 
the lluor spar, but it disap¬ 
pears in a few seconds. A 
piece of white sugar, £ to 1 
inch iu diameter, will show a 
similar appearance. An 
orange may ulso be made 
feebly luminous between the 
points of the discharger. 

[273] Electricity of 
tourmalin. —The electri¬ 
cal properties of tourmalin 
may be exhibited very easily, 
by hanging a piece, about an inch long, (which may, however, be very 
thin,) by a silk string, and then warming it by holding a piece of 6heet 
iron ^ to 4 an inch below it, and heatiug the iron with a spirit-lamp. 
The kind of electricity may be tested with a stick of sealing-wax, rubbed 
on one end. The electrical condition is often less evidcut during the 
warming, on account of the ascending current of air; but during the cool¬ 
ing it is always very marked and distinct: the effect of the sealing-wax is 
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felt at a considerable distance. Many other crystals becomo electric: 
by warming, but none of them show the property so easily as tourmalin. 

[214] Electricity of calcareous spar. — Calc spar \y 
comes positively electrical by being pressed, for a few seconds, betwee 
the lingers, and retains its electricity a 
long time. This is shown most easily Fig. 535. 

by bending a narrow strip of tin like 
a b c, fig. 535, and making a little de¬ 
pression at b with a punch. At a 
cement a thread of shellac about the 
thickness of fine twine; on the end of 
the shellac cement a fragment of calcareous spar with wax, and set the 
apparatus on the little pivot, fig. 535. It may be balanced by a little 
wax at c. Press the spar between the fingers before selling it on th. 
needle: it will bo briskly repelled by an excited glass rod. Some ollic. 
crystals exhibit the same phenomenon. 

(<*■) EXPERIMENTS ON GALVANISM, (CONTACT ELECTRICITY ) 
AND THE ACTION OF THE GALVANIC PILE. 

[216] The frog experiment.— Take a living frog, stnn him ii; 
a blow upon the head, cut him in two in the middle with a pair of shears 
or a sharp knife, remove the entrails from the hinder portion, and strip 
off the skin: the nerves which issue from the lower end of the spinal colurni 
can then be seen very distinctly, and must be dissected clean from tin 
surrounding cellular tissue with a sharp knife. Thrust a strip of clean 
brass-foil under tbo nerves, and lay the preparation on a glass plate. 
Muscular twitchings ensue whenever the brass plate and the muscles ot 
the leg are touched with a bent iron wire, or a strip of zinc. The prep¬ 
aration may also be hung up by a silk string, and a brass hook thrust 
under the nerves. 

[276] The fundamental experiments.— For these experi¬ 
ments, a plate of copper and another of zinc are needed, aud one of 
copper and zinc soldered together. The first pair of plates must be made 
of metal about 1 liue iu thickness. Zinc plate of this thickness is not 
usually sold in the shops; it must bo ordered specially; it is so often 
necessary for the construction of galvanic apparatus, that it will be well 
to have a few square feet of it on huud. It is convenient to have these 
plates of the same diameter as the plates of the condenser; they may then 
be used as top plates for the condenser when the other plate is well 
varnished. They ought in this caso to have a socket soldered with tin to 
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Nos. 1201—1206. 


Induction Coil, Ritchie's Improved Form; mahogany base support¬ 
ing the primary coil, over which is placed a movable glass cylinder and movable 
secondary helix; glass discharging-pillars, and crank interrupter. 


1201. Induction Coil, capable of throwing the spark 4 inches, . . . 150.00 

1202. Induction Coil, 44 ** <• (j «« ... 200.00 

1203. Induction Coil, 44 44 44 9 •* . . . 

1204. Induction Coil, 44 44 * 4 12 44 ... 

1205. Induction Coil, 44 44 44 15 44 ... 

1200. Commutator, for reversing the battery current,. 5.50 
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PREFACE 

Since the introduction of short wave diathermy into medical 
practice, an increasing number of our medical friends have asked 
us to recommend to them a brief, yet authoritative, guide to the 
clinical application of this new modality. Nowhere was such a 
book available. 

The following exposition, accordingly, has been prepared 
ut our request through the cooperation of several outstanding 
authorities who are thoroughly familiar with this latest addition 
co physical therapy and who appreciate the needs of every-day 
practice. A study of this small volume will show that the subject- 
matter has been presented step by step and in a manner that will 
prove, we hope, most useful to physicians and surgeons. The 
purpose has not been to present an exhaustive treatise but rather 
a concise statement of present-day knowledge of short waves and 
their use. 

It is hardly necessary to add that this book is written from a 
scientific point of view. ’ The authors were instructed to present 
known facts without prejudice. They had at hand, not only their 
own extensive experience with short wave diathermy, but also a 
complete library of present-day literature on the subject, domestic 

and foreign. 

Research on short wave diathermy, naturally, continues. 
Special researches are being carried on for us in a number of 
leading universities and medical schools and elsewhere, including 

important individual physicians. 

We offer this book in a spirit of helpfulness. We believe it 
will prove a worthy aid to earnest practitioners, in overcoming 
technical as well as theoretic difficulties, and enable them to bring 
to their patients the full benefits of this exceedingly valuable 
method of high frequency therapy. 

H. G. FISCHER & COMPANY. 


Chicago, Illinois. 
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diathermy. Difficulties encountered in conventional diathermy. 
Advantages of short wave diathermy. Historical considerations. 
Terminology. Wave length or frequency. Biological and physio¬ 
logical effects of short waves. 
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GENERAL FACTS REGARDING SHORT WAVE TECHNICS 

Accepted methods of application of short waves. Position 
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THE QUESTION OF WAVE LENGTHS 
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GENERAL INDICATIONS AND CONTRAINDICATIONS 

Physiological effects of short waves. Therapeutic indica¬ 
tions. Artificial hyperemia. Analgesia. Antisepsis. Bactericidal 
effect. Nutritive property. General rule covering therapeutic 
indications. Contraindications. Comparison with conventional 
diathermy. Surgical uses of short wave diathermy. 
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TECHNICAL CONSIDERATIONS 

The technic of short wave diathermy. Relation of the elec¬ 
tric field” to electrodes. Necessary position of electrodes. A 
normal treatment. Modifications of condenser technic. Electro¬ 
coagulation. Treatment of superficial infections and lesions. 
Placing electrodes on same side of given part. Effect of metallic 
objects in electric field. General comment regarding various 
types of electrodes. Dosage. 


CHAPTER VI 

TREATMENT SUGGESTIONS 

Suggestions covering physical application of different types 
of electrodes to body parts: limbs, shoulder, bronchi (upper lung 
area )> bladder, frontal sinus, fingers — hand or wrist, neck 
(anterior), neck (posterior), car (one only), ear (both), fever 
therapy (hyperpyrexia), electro-surgical tissue-cutting, electro¬ 
coagulation. 













CHAPTER I 


INTRODUCTION 

The peculiar characteiistics anti the therapeutic value of 
short wave diathermy are best appreciated against the background 
of what is now commonly called "conventional” or "long wave” 
diathermy. Those who are familiar with the history of this older 
form of diathermy know that it marked an epochal advance in 
thermotherapy.lt proved, in its time, to be the best known method 
of treatment by heat, that is, for creating heat within tissues, in¬ 
cluding deeply situated regions and viscera — heat being created 
within the tissues, not carried to them from without. Difficulties 
encountered were due to the fact that the heating was not uniform, 
since the current would not readily penetrate high resistance tis¬ 
sue; surface heating was more pronounced; finally, close contact 
electrodes were essential for therapy, and this application re¬ 
quired constant care to obviate burns. 

Short wave diathermy, in contrast to conventional diather¬ 
my. has the advantage of more uniformly heating the protected 
and isolated tissue: insulated electrodes are used, which do not 
require intimate contact; the danger of burns is reduced to the 
minimum and can be obviated by proper technic. In brief, short 
wave diathermy is a distinct advance, with few exceptions af¬ 
fording everything attainable by conventional diathermy and per¬ 
mit-ring applications wholly impossible with that older method, 
flie following chapters will make these points clear. 

Historical Considerations. — The cradle of short wave dia¬ 
thermy is America and credit for its discovery goes to Scherc- 
schewsky. a ho was the first to note that animals exposed to short 

it 
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wavc electric fields” suceumbed. It was also noted that workers 
cntra^ed in the immediate vicinity of high power wireless trans¬ 
mission apparatus manifested a sense of heat, some individuals 
even complaining of headache and malaise, which abated only 
after leaving their work. These observations led to studies con¬ 
cerning the peculiarities of short wave currents. Finally, Esau, 
Schlicphake, and other pioneers undertook actual clinical inves¬ 
tigations. Today our present knowledge of and experience with 
short waves has revolutionized electrothermotherapy. Short waves 
have proved applicable and useful in types of infections for which 
conventional diathermy is regarded as contraindicated, also they 
affect tissues in a manner unattainable by any other known 
method of treatment. Historically, of course, honor is due also 
to such early investigators and scientists as d’Arsonval, Heinrich 
Hertz and those whose experiments and observations whth elec¬ 
tric currents of different types did much to pave the way for 
the advent of both conventional and short wave diathermy. 

Something should be said regarding the term 'short-wave dia 
thermy. ' This designation has been recommended by the Coun¬ 
cil on Physical Therapy of the American Medical Association. 
Other terms — "radiathenny,” radiothermy,” and various trade 
names - have been suggested. The important point to consider 
is that short wave diathermy differs from conventional diathermy. 
\X ith conventional diathermy, the current passes directly to the 
part under treatment through electrodes in direct contact with the 
body. W ith short wave diathermy, electrode contact with the 
body is not necessary, obviating a direct flow of conductive cur- 
:enr from the electrode to the part being treated. Treatment 
consists of bringing the body or part, not into intimate contact 
"irh electrodes but into a so-called field between highly insulated 
electrodes. How this field is produced and the various technics 
application will be described later. The term "ultra short' 
oi.k . applied to wave lengths less than 10 meters. 
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Wave Length or Frequency. In short wave diathermy. ,t 
is customary to speak of wave length rather than frequency. This 
is for greater convenience and easier visualization and is permis¬ 
sible since a definite number of alternations (oscillations) always 
corresponds to a definite wave length, as will be seen in the il¬ 
lustrations given below. By wave length, is meant precisely what 
I he term implies in ordinary English. It is known that all elec¬ 
tromagnetic oscillations, such as light, for example, have a speed 
in space of 300 million meters per second. By simple division 
of this number with any desired frequency, we obtain the wave 
length in meters. Thus, if we know that a short wave apparatus 
has 50 million oscillations (double alternations) per second, or, as 
it may be expressed, 50 million cycles, we use this simple formula: 


Speed of oscillations: 
Frequency: 


300,000,000 

50,000,000 


— 6 meter wave length. 


By the same simple division, we arrive at the number of al¬ 
ternations or oscillations when we know the wave length of any 
apparatus. Taking an apparatus of 12 meter wave length, we 

obtain: 

Speed of oscillations: 300,000,000 

.. . 1 , , . ——-= 25,000,000 frequency. 

Wave length in meters: 12 

In other words, the higher the frequency the shorter the 
wave length and vice versa, the longer the wave length, the lower 
the frequency. (Fig- 1.) 



t'K I Short wave tubes produce undamped or continuous oscillations. 
wave diathermy oscillation* are damped.) 





(C) Jeff Behary 2019 


10 












































































































SHORT WAVE DIATHERMY 


, c . rr Waves — The literature on the physiologic 
Meets o cutic effects of short wave diathermy has 

properties an P dimensions. The following points 

i- —— — - <» 


madtn Coundj on phvsica , Therapy of the American Medical 

Association state: "The effects of an electric current when ap- 
pHeJ to the body tissues may be thermal, chemical or mechanical 
in nature, depending on the physical charactenst.es of the cur- 
tent High frequency currents apparently avoid the mechanical 
and chemical effects but have the ability to heat the body tissues 
through which they pass. At the present time it is believed that 
the local physiologic effects of the three methods of applying 
high frequency currents are limited to the effects of the heat pro¬ 
duced.” 

It has been proven that short wave diathermy is by far the 
most effective method of producing heat in the depths of hu¬ 
man tissues. The far reaching therapeutic effects of short wave 
diathermy can be realized by a review' of some of the effects of 
this deep heat. 

1. With moderate heat the number of open capillaries is in¬ 
creased. 


2. The rate of flow' through the capillaries is increased. 

3. Tissue metabolism is accelerated. 

1. The rate of exchange of O and C02 between the blood 
3nd tissues is increased and reaches its optimum. 

5. Relaxation of tissues is induced especially of the mus- 
ies probably due to the dilatation of the blood vessels and a 


greater total blood flow in the area concerned. 

6. Phagocytosis is greatly modified. The activity of the leu 
cocytes in phagocytosis is increased. 

, i< r< ls ‘^ s<) a local increase in the number of leucocytes 
,n the part heated. 


















SHORT WAVE DIATHERMY 


15 


8. Tliere is an influence on the sympathetic nervous system 
shown by a reflex vasodilatation to the heat at a distance from 
the area treated. 

9. There is an increased rate of transfer of fluid across the 
capillary wall during the vasodilatation induced by heat. 

The foregoing nine "theses” convey indirectly a hint to the 
large number of therapeutic indications for short wave diathermy. 
These will be analyzed in detail under their respective groupings. 
It is deemed practical, first, briefly to discuss the therapeutic tech¬ 
nics of short wave diathermy and, following, to point out certain 
differences from those of conventional diathermy. 

t : 


* 
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CHAPTER II 


GENERAL FACTS REGARDING SHORT 
WAVE TECHNICS 

With short wave diathermy, there are several methods of 
application, based on differences in electrodes — the most , m 
portant being (l) the inductance cable for electromagnetic 
induction, (2) curt condenser electrodes, (3) pad condenser 
electrodes, and (-1) air-spaced condenser electrodes. Insulated 
or,heal electrodes are also used, but it is generally considered 
better technic to heat an entire area than to use this type of 
localizing electrode, inasmuch as surrounding tissues or organs 
might also be affected and thus benefit from the more widespread 
Heating. Glass or bakelite insulation is sometimes used in elec- 
rrodes to replace rubber composition. 

A patient to be treated is generally placed on a table or bed 
or seated in a chair. Conductive materials must be avoided. Gen¬ 
erally, local treatments (extremity or body part) may be arranged 
as is most convenient. Systemic treatments, on the other hand, 
usually referred to as therapeutic fever (hyperpyrexia), require a 
much more complicated set-up, they take more time and pro¬ 
vision must be made not only for raising the patient’s temperature 
but also cooling off the patient after the treatment The details 
of fever treatment will be given later. 

The Inductance Cable. This cable is in effect a single, 
flexible and insulated electrode, which is wound around a limb 
or part of it, or around the torso, head, or other part, one, two 
or more turns, or it may be coiled in pancake style and placed 
against the shoulder, hip or other region of the body. Wooden 
separators keep the coil in place without cable surfaces touching. 
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Vic. -• Cable application to shoulder. 
Note separator blocks separating coils 
to increase depth of heating. 


Fig. 3. Heating of limb by 
inductance cable. Several 
folds of towelling under 
cable. 


The illustrations show the different types of application (Figs. 

2 and 3). 

Cuff Condenser Electrodes. — Cuff electrodes function well 
on all wave lengths. They effect results very much like or equal 

to those of the inductance 
cable. Application is made by 
fastening the cuffs around an 
arm or leg (Figure 4), or 
around the torso for fever pro¬ 
duction. Cuff electrodes must 
be separated some distance as 
shown in the illustration. The 
construction of these elec¬ 
trodes is simple — a flexible 
metal part, covered with 
proper insulation is attached 
to a cord for connection with 

the short wave apparatus. Cuff electrodes arc always us 
pairs. Generally, they should be secured snugly »i P acC * 

Pad Cnndemcr Electrodes. I',<l electrodes differ from cull 
,|. rrodes only in *uc ."'-I shape. They are small and cannot 




f in. 4. Cuffi to heat knee joint. Spat 
mg between tuff-, important. 
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Fig. 5. Pad condenser elec¬ 
trodes to heat shoulder. 
Indifferent electrode at back. 


wrapped around the part (see Figure 5). 

Pad electrodes are also used in pairs. 

They art not as effective for deep heat¬ 
ing as cuffs or the inductance cable. Gen¬ 
erally their use is preferred for localized 
applications. When pad electrodes are 
used, they are generally placed on as 
nearly opposite sides of the part to be 
treated as possible. One or more active 
pad electrodes may be used simul¬ 
taneously with a large indifferent elec¬ 
trode, the former requiring a multiple binding post. 

Air-Spaced Condenser Electrodes. — These are available in 
four sizes — l\'{, 3", 5", 7" circular metal plates, designed within 
insulating material. Adjustable arms, fastened to the apparatus, 
permit applications in any required position. Insulated cables con¬ 
nect electrodes to regular outlets. Applications of air-spaced con¬ 
denser electrodes are similar to those 
made by other types of condenser elec¬ 
trodes and are especially valuable for 
local but not for general heating. These 
electrodes are especially efficient for 
treatments of the head. They are gener¬ 
ally used in pairs, sometimes a single 
active one is used with a large indiffer¬ 
ent (pad) electrode, when it is desired 
to concentrate heat. With this type of 
electrode, towelling or similar material 
is unnecessaiy, as current cneigy leakage 

is greatly lessened (Figure 6). 

As regards dosage, the only reliable 

guide is the sense of warmth experienced by the patient. It must 



f- i^. f,. Air-spaced electrodes 
applied to antra. 
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L unpleasant, patients being mstructed to notify t 

" C ' et b , r technician at once of any excess of heat. Usually 
phy |U' J "tnent of ’0 minutes suffices and since most patie: 
'Z amUd systemic heating in addition to the local warm 
lhev s |,outd not leave the office unttl they have cooled off. 


General Rules. — Without here entering into a discussion o 
the reasons and details of the various technics of application, 
lluch will be given later in connection with individual affections 
and diseases, the following are essentially the principal general 
directions which should be followed: 

1. Before giving the first treatment, care should be taken to 
ascertain that the patient has normal sensitivity to heat and cold. 
This is easily accomplished by placing two test tubes, one tilled 
with hot and the other with cold water, to the skin of the patient 
with the direction to indicate which is hot and which cold. 

2. Patients must be instructed that short wave diathermy 
should produce only pleasant warmth and that any unpleasant 
heat sensation should be reported at once, so that the current can 
be reduced in intensity. It goes without saying that with patients 
suffering from a disease characterized by reduction or total absence 
ffsensknity to heat, the utmost care should be used to make sure 

nly moderately intense current is administered. This may be 

tim ^ j term ' nC ^ ky ^ ie physician placing a hand from time to 
t,me und *r the electrodes. 


recommended" ^ atlCntS DOt disrobe > though that is to be 
instructed t k cnera hy to avo 'd messy treatments, they should be 
(money V)(( i n,e(illlic objects from the area of treatment 

Witeh like). 

In 'fal parte. * ** * CS ust *h * or treatment should be free from 

° urw «d, the turr( . |1| 111 ^ a rc ^' on ' n which a bony part projects 

m “ #t stopped immediately when patient 4 - 
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complain of a painful sensation instead of the anticipated pleasant 
warmth. This painful sensation may be due to overheating of the 
periosteum. Additional padding (towelling) at the point will 
greatly modify this difficulty. The treatment may be resumed at 
moderate dosage when the patient reports that the painful sensa¬ 
tion has disappeared. 

6. For the padding of electrodes, no other material need be 
utilized than ordinary Turkish towelling (Terry cloth). Certain 
other substances such as art leather, oil cloth, old rubber mats 
and the like may actually prove semi-conductors, become over¬ 
heated and thereby nullify the effect of the treatment. Felt is not 
recommended for padding because it cannot readily be cleaned. 

7. Deep heating effects are best obtained by applying the 


electrodes at a distance from 
the surface of the body. This 
spacing ranges from one to 
five centimeters. The larger 
the electrode, the greater 
should be the distance from 
the skin. 

8. In hot weather and 
with patients prone to per¬ 
spire, care should be taken not 
to allow the towelling to be¬ 
come too moist. 

9. It is good practice to 
select electrodes larger than 
the region to be treated in or¬ 
der to stimulate the lymph 
current and the blood stream 
of rhe neighboring normal re¬ 
gion. 

10. Concentration of the 



tig. 7. Technic (after Duval) for heal¬ 
ing prostatic area. Patient seated on 
pad electrode, cuff electrode around 
waist. Removal of clothing recom¬ 
mended, 
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ament, especially for the treatment of infectious processes or 
other conditions requiring a more powerful application of the 
current, is accomplished by placing the active (smaller) electrode 
somewhat nearer to the lesion (lig- 7). 

11 Careful watch for untoward reactions should be kepi 
when treating the head, as occasionally patients complain of head¬ 
aches and dizziness, in which case it is best to stop the application 
give appropriate treatment (reclining posture,cold compresses) and 
resume the short wave treatment after the symptoms have abated, 

but with a less intense current. 

12. Patients suffering from heart disease require consider 
able watching. The intensity of the current must be reduced if 
the pulse becomes greatly accelerated. 

13. Patients should not be permitted to regulate the current, 
no matter how intelligent they may be. This implies that either 
the physician or a qualified assistant must remain with or near the 
patient, so as to be on hand to regulate the current whenevei it 
becomes necessary. 
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1 u question whether tliff* 

range between 2 and 2 d meters) '"’S' 1 ' 5 «« 

gaged the attention of many inves J elTctts . has c 

experiments have been undertaken t'f £!*'■ Nl " ncrous ingenious 
theoretically many of the experiment ° ' *" answer and while 

selective effects for «,i MS lv " I t spKilit#r,tl * 

accepted as conclusive in a clinical slZ ' *"* ^ " 0 ‘ bcc " 

lengths on a glass 'jar com""'" SU ' dythe e,Fects of various wave 
-at. or colloidal S ° ,Utio "> of 

on inflamed parts of the bod T T' *° Study the '««!, 
necessarily different for n ! r “ nJlt,ons ln the body are 

micro-organismsTme h X ■ ' S^' 0 " ° f P^'-genic 

lation to dissipate heat an " ,c ability of “rcu- 

mal experim p J ca, no f U “'7 °* ^ ™ te " al - »i- 

advanced “ »"«« that have been 

length the ,i'”™ T"‘ the Sorter the wave 

length, the greater are the heat and depth effects If such a ,-o„ 

p ovrjr T f then a 3 " ,,eter sh,,rt wave a <'P‘ iratus sb ™ |d 

f c he most effect,ve therapeutically. Indeed, one might even 
* farthei and assume that an apparatus providing wave's of one 

mat,7; of P V CVen ' eSS WOU,d bc st '" more effective. As a 

ter of concrete experience, apparatus of even a 3-meter wave 

engrh has proved utterly inadequate in the hands of qualified 

servers, for the simple reason (fiat the loss of energy is so ^reat 

otter a patient's ciraii! too weak in capacity to have a worth 
kittle effect on tissues. 
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Here and abroad, accordingly, the minimum wave l en . 

that has been widely used is that of 6-meters, while other eu u in¬ 
competent clinicians make general use of the 12-meter or\ 
somewhat higher wave length (18, 2d meters). As all points cT 
cerning the value of wave lengths have not yet been fully detc 
mined, preference must depend on the results of personal obser 
dons in actual medical practice. These justify the formulation of 
the following statement which may be accepted as a guide: 

The difference between a 6- and 12-meter wave 
length is theiapcutically of no great importance. The 
6-meter wave length is perhaps more suitable for local 
treatments (small areas) owing to its more uniform 
penetrative power. 

The ,2 "’ eter wave length is more suitable when 
■ c general (systemtc) effects are desired. It is also 

effects is T'h f ° r ‘ 0tal trcatments - The difference in 

JZenl ” any eVC,U a " d ' emainS "hen 

%ths up to 24 meters are used. 

another huUl^re' hmi”!fb^,f VCn ° ne wavc len « th over 
heating effects from . i * ^ circumstance that deeper 

length, can be obtained bv * m ' a * S * 1,0 ma,tcr of 'vhich wave 

trodes, as will hr k ' ro pci air-spacing of condenser elec- 
» wui t> e shown Tl„. r (> n 

rna Y not be without value & suggestion, however, 

ing only purely loc i V ' P , y s ‘ ( 'ian who contemplates Ircat- 
Wt 'H to select a 6 nu-f " tS aroun ^ f he head, might do 

more general use for I <lpP ‘ U ‘ ,,u,v ^ practitioner who plans 
h ,r f' ver fheryi»v . i 1*^ l ),M * , * us » and who has facilities also 
|,r, ^h apparatus |, ...' ,l,e 12 meter 0>f longer) wave 

fcm *< hearing now u »ed f * * ,K ' that the sys 

iidryfions should be , l '' s ypbilis, gonorrhea and other 

j'H.il procedure, liven where milder 
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systemic heating is used outside of the hospital, one should have 
at least a qualified technician or nurse, because patients must be 
under constant observation while under treatment. 

1 hose who desire to make careful and extensive use of short 
wave diathermy for scientific observation can secure equipment 
which permits them to utilize several wave lengths. 
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CENKRAL INDICATIONS AND CONTRAINDICATION! 

The physiologic effects of short wave diathermy presented 

ITZX “ ' dCa ° f US fherapeutic indications^ 

me same time, it is important to realize that u,h;u o 

zi:ir °< is 

not to be regarded as merely an improved type of diathermv 
Short wave medical diathermy ts the most effective method of 
pro- ucmg cep heat. Its value was compared with other meth 
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hi h | v resistant tissues) that are beyond the reach of conventional 
diathermy Furthermore, the hyperemia lasts much longer, so 
■Vat the sensation-effect of a treatment may extend for hours. 

2. Analgesia. — Short wave diathermy produces striking re¬ 
lief from pain in many cases involving not only inflammatory 
processes but conditions commonly regarded as neuralgic in nat¬ 
ure. Conventional diathermy, too, has such an effect, but not as 
promptly nor as lastingly as has been observed in numerous in¬ 
stances with short wave diathermy. Nearly every physician, who 
has gained clinical experience with this modality, has seen pa¬ 
tients who after treatment were enabled to get a good night’s 
sleep without drugs when every other attempt had failed to stop 
intense pain due to a variety of causes. Often one short wave 
treatment suffices to obtain such a desirable effect, but usually 
a few additional treatments are needed before the patients grate¬ 
fully acknowledge relief. 

Bactericidal Effect. — From the physiologic effects, it is 
seen that the activity of the leucocytes in phagocytosis is increased 
There is also a local increase in the number of the 
s :r V, “ rht * lart heate<J as can Sc Seen from the leucocytes 
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m pregnancy; (2) over areas where there is an absence of skin 
sensation, such as in certain peripheral nerve injuries. 

Comparison with Conventional Diathermy. — The impres¬ 
sion that the advent of short wave diathermy has rendered con¬ 
ventional diathermy obsolete is erroneous. The indications for 
the therapeutic use of conventional diathermy still are those that 
have been established during the years it has been employed by 
many physicians as a recognized agent. This in general holds 
good for more or less chronic inflammatory processes and condi¬ 
tions of a painful nature involving external and superficial struc¬ 
tures. Accordingly, short wave diathermy should not be regarded 
as an agent that has replaced conventional diathermy, but rather 
as one which has a wider range of applicability, including many 
types of inflammatory processes in the acute and sub-acute stages. 

Surgical Uses of Short Wave Diathermy. — A good short 
wave apparatus should be equipped to permit electrodissection 
and electrocoagulation of tissues. The short wave apparatus so 
equipped does not, however, replace the older spark gap ap¬ 
paratus of longer wave lengths with which countless successful 
electrosurgical operations have been performed. The much 
1'iigher frequencies of short wave diathermy appear to be superior 
for electrodissection while, on the other hand, the older type ot 
electrosurgical apparatus is perhaps more suitable for massive 
electrocoagulation. 

As this book is primarily devoted to a consideration ot 
medical short wave diathermy, we cannot here enter into a dis¬ 
cussion of operative technics. Suffice it to say that one must 
hrsr familiarize one s self with the outlets to be utilized, alter 
hi<h a feu trials on raw meat will show whatever slight varia¬ 
tion there is in comparison with the surgical diettivcncss of the 
oider apparatus. 









CHAPTER V 

>ii> 

TECHNICAL CONSIDERATIONS 

In various quarters, there have been attempts to convey the 
impression that the therapeutic technic of short wave diathermy 
is simplicity itself. It is true that no especial manual dexterity 
involved. Yet the selection of the proper procedure is by no 
means a mere matter of routine. The intelligent use of short wave 
diathermy presupposes familiarity with the characteristics of the 
condenser and electro-magnetic fields, the nature of electrodes, 
and dosage. 

The indications for short wave are primarily those condi¬ 
tions in which heat for one reason or another is essential. The 
effects of heat, from the viewpoint of increasing the circulation 
in a given part and affecting the chemical changes that go on in 
the body, including the resulting benefits that are derived from 
these effects, are of tremendous value and closely approximate- 
nature’s own method of combating disease. The opinion of the 
best authorities is that where heat is indicated there is some rela¬ 
tion between the value of the application and the rise in tem¬ 
perature of the part desired, insofar as the application is kept 
within the patient’s tolerance - perhaps within the temperature 
of about 104 to 104.2° F., at which the blood supply appears to 

reach its maximum. 

Heat generation from short wave currents begins gradually 
and accumulates. It takes a moment or so before the patient be¬ 
gins to feel what might be called comfortable warmth and that 
,s precisely what is needed for reconstructive treatment, loo 
much current develops heat too fast and the skin may get too 
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hot resulting in hot spots, blisters, burns, and a dull ache, 
disregard a patient's complaint of "too hot." 

Undoubtedly a great deal of the confusion about the 
of the application of short waves has been occasioned by . 
of understanding of the electrical principles involved. We 
consider that it is the heat generated in the body by the cu; 
that is of value. Short waves unquestionably heat up insul; 
or isolated conductive portions of the body to a greater exte. 
than does conventional diathermy and consequently afford 
more even distribution of heat. 

A further consideration in the application of short waves 
is that the portion of the body immediately near the surface and 
underneath the electrode receives the greatest density of the cur 
rent, thereby causing a tendency to heat up this portion some 
what excessively. So many nerve endings being located near 
the surface give the patient a decided sensation of heat, even 
though the depths of that part might be actually raised very 
slightly in temperature. 

In considering the application of short wave diathermy with 
pads, therefore, wherein the area of entry of current into the body 
is less than the cross section of the part to be heated, it is rea¬ 
sonable to assume that the current is at its greatest density in 
rhat portion immediately near the surface of the skin, and the 
heat generated there is greater, thus giving the patient a pro¬ 
nounced sensation of heat. As the current leaves the area im¬ 
mediately underneath the pad, it spreads out more or less in all 
ircctions, seeking the path of least resistance. As the current 
density in a particularly conductive area rises, it causes the cur¬ 
rent to seek out the somewhat less conductive areas. This gives 
US a very rapidly decreasing current density as the current spreads 

r ° m the area ‘"mediately underneath the electrode, which we 
may term the area of entry into the body. 

ll ' C tUrrCnt dens,t y leases depending upon the size of 
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the electrode as compared to the possible area through which the 
current may pass. It is a well known electrical law that the heat 
generated by a current decreases as the square of the density of 
the current per cubic centimeter. In other words, if the current 
is going to decrease very rapidly in density as it leaves the area 
of entry into the body and the temperature generated decreases 
as the square of the density per cubic centimeter, then it is very 
apparent that the amount of temperature rise generated to any 
depth with pad electrodes, less in size than the cross section of 
the part we are ro treat, is practically nil, considering circulation 
and other effects. 

When "cuff” electrodes are used where the area of the cuff 
electrode is considerably larger than the cross section of the part 
being treated, a very substantial rise in temperature is produced 
deep in the tissues. In fact, by having tl»c cuffs sufficiently large 
and sufficiently far apart, any area may be heated to almost any 
desired temperature within physiologic limits. 1 he point is that 
cuff electrodes must be considerably larger than the cross section 
of the part being treated, thereby allowing the current to enter 
the patient’s body at as low a density as possible, in order to re¬ 
main well below tolerance at that point; then have cuff electrodes 
as far apart as is convenient (the farther apart the more heat 

generated). 

Owing to the fact that where electrodes are of small arc-a. 
thereby causing the port of entry of the current to be smaller in 
area than the cross section of the part to be heated, and conse¬ 
quently giving a high surface temperature with very little heat in 
the depth, there is practically no relationship between the 
patient s sensation of heat and the actual rise in temperature in 
the part being treated. With small pad electrodes, the patient 
can be given a tremendous sensation of heat with practically no 
rise of temperature in the depth of the part being treated, 
whereas by using cuff electrodes, giving a large area through 
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1 ve the current enter the patient’s body, the he; 

* h n \ v well within the comfortable tolerance of the pa c 
Zl et there will be a very substantial rise in temperature d. 
in the parts being treated. 

An interesting experiment is to use small pad electro, 
front and back of the pelvis, give the patient all the current 
can be tolerated for, say, 20 minutes, and see how much act 
rise in temperature occurs in the rectum or the vagina. Cone 
the same experiment but place large cuff electrodes, size 9 y 
around the patient’s abdomen and a large cuff electrode, 
I2'x40" around both thighs. Give the maximum amount of cm 
rent that can be tolerated for the same period of time and you 
will note that the large cuff electrodes produce a far greater rise 
in temperature. On any and all parts that arc susceptible to 
treatment with cuffs, one can get with them a much greater rise 
in actual temperature. It is our recommendation that, when deep 
heating is desired, cuffs or the inductance cable be used when 
ever possible. The inductance cable produces deep heating ef¬ 
fects quite similar to those of cuff electrodes. 

Connecting cords of electrodes should be kept well sepa¬ 
rated and at rest while treating, dangled cords give a false cur 
rent reading and swinging cords cause a fluctuation and varia¬ 
tion of heat production. Connecting cords should not come in 
contact with the patient or with any material that would conduct 
currents from cord to cord or from cord to conductive materials 
instead of through the patient. 

is ur f ' S CSSent ' a * a,wa y s to hear in mind that the current density 
w >n wh e * CCtr °^ es P ro P er - This clearly shows the rea 

avoided^ ^ COnfaa *he electrodes with the skin should he 

''•rile,| of ‘'lustrations (l-igs. 8 to It) « l’ rc 

therapy. h “* ,n K '"«ts pro,I need by short wave dia 

b ar in a petri dish was used as a medium. * *'< 









SHORT WAVE DIATHERMY 


55 


letters — A, B, C, D, E, F, G, H, I - represent actual thermom¬ 
eter tests, A being maximum, B, ten per cent less than A. C ten 
per cent less than B and so on through the series. It is evident, 
of course, that agar-agar is not human tissue. Some such gradu¬ 
ation of heating, however, does occur in human tissues. The 
white lines in the circles are not to be taken as sharp limits of 
temperatures. Obviously the blending is gradual. 



f i K . h . Effect with electrodes larger than part and equidistant. Heat fairly uni 
formly distributed through part. 



















(C) Jeff Behary 2019 


short wavj diathermy 





Fig. 9. Effect with electrodes larger than part and one electrode closer. He.it 
concentrates toward closer electrode. 



f 'K- 10. 


7e, , ' ,n ‘ i *‘ ,rK< electrodes, equidistant from part. Heat tot* 
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Fig. II Effect with electrodes smaller than part and equidistant. Heat fairly 
uniformly distributed under electrodes. 

By keeping the electrodes at a slight distance from the sur¬ 
face of the body( effected by the electrode insulation, also towell¬ 
ing) not only are burns avoided but also overheating of the 
superficial strata at the expense of the deeper structures. Since 
in short wave diathermy the principal therapeutic aim sought in 
most cases is heating in depth, this is attainable best by proper 
selection of electrodes and proper spacing between the surfaces 
of the electrodes and that of the human body. 'I he series of draw¬ 
ings presented in this chapter illustrate these points. 

Figure K shows diagrammatically what may be termed the 
normal treatment in accordance with the above discussion. It 
should be noted that the two electrodes or, if you will, the con¬ 
denser plates are not only of equal size but approximately equi¬ 
distant from the skin of the part treated (say a knee or elbow). 
It is also of interest to note that the electrodes are larger than 
the cross section of the part. Here it will sulfice to point out 
thar. as the illustration shows, the field density is most pro¬ 
nounced in the center and axial lines, so that there the part is 
being heated most intensely. 

figure ') shows a modification in condenser technic, in which 
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. n |,,. e a nearer the skin than the other. Natural 
one electro e is P ^ skin has a narrower field of entrap 

lhc '‘^"hi'dcnsiw and through it also a more superficial he 
. w , nt takes place if in the above case the closer ele 
trade is'niso smaller than the other one, is illustrated m Figure i 
f this modification of technic were carried to its ultimate extc 
tbat iSj with the active electrode being reduced in size to a r 
head and brought into intimate contact with the skin, one wo 
obtain the effect known as electrocoagulation. 

So far we have discussed condenser effects when the elec 
trodes are larger than the cross section of the object treated. T 
effect of electrodes smaller in size than the region subject to tre; 
ment is shown in Figure 11. Compared with what wc have ac- 
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Fig. 13 . Effect when electrode is close to irregular surface, also when electrode 
is moved farther away (by towelling). When electrode is too close, heat con¬ 
centrates in mounds, and might produce burns. 




fist It HI <■>! sitli cuff application method of applitalu>» '‘^trcuns. 
spread fairly un.fonnly throughout part, carried outward by blood 























Fig. IV Fffect with cable application — method of application indicated. Heat 
distributed fairls evenly throughout part, carried outward by blood stream. 
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cepted as a normal treatment (Fig. s), we observe greater 
dispersion of the field density, with the superficial parts appear- 
j (U , to be flooded through much more than the deeper strata in 
the axial lines. This superficial effect proves desirable for the 
treatment of superficial infections and lesions. 

Two condenser electrodes placed alongside but apart from 
each other, such as to the posterior thigh above the knee and to 
the calf above the ankle, would produce only superficial heating. 
It is readily seen that with such a technic one could produce an 
effect only on the muscles and peripheral nerves running from 
one electrode to the other. 

Figure 12 clearly shows what takes place when a metallic 
object happens to be in the field. We note that the field lines 
become very dense at the object and arc apt to cause a bum. This 
explains why all metallic foreign objects, such as pocket pieces, 
belt buckles, garters with snaps, finger rings and the like should 
be removed before treatment. The remaining drawings in the 
series are self-explanatory. 

There arc additional technical details, whose special appli¬ 
cability to definite diseases or conditions merit consideration and 

3re here presented. 
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Electrodes. — Since we have already mentioned electro; 
for sho C rt wa ve diathermy, we may here restrict ourselves to a fe 
,| remarks. Irrespective whether one makes use of pliabl 
Phte' cuff or coil electrodes, or of more or less rigid disc-1 
applicators, all that has been said about condenser effects appl 
more or less to all types except possibly those utilized as orifio 
applicators of the non-insulated type, such as are used with c< ; 
ventional diathermy. Even in the last named group foreo 
workers took the precaution to interpose some suitable dielect 
between the applicating surface of the electrode and the org. 
(prostate, uterus, cervix) to be subjected to short wave diatherrn 
In America, it was found that this type 
of orificial electrodes properly insulat¬ 
ed prove more effective and less likely 
to cause burns when used with short 
wave diathermy. No matter whether 
we make use of cuffs, pads, coils, or 
air-spaced electrodes (Figs. 17 and 18) 
the principles of current capacity, dis¬ 
persion and density of the held lines 
follow' those outlined above. 



Fig. 18 . Air-spaced elec¬ 
trode application to knee. 


Dosage. - It is one of the peculiarities of short wave dia- 
ermy that we have no precise means of knowing that amount 

b i in ^Y/!m curren t hooding a part or the entire human 

- 11 c * n conventional diathermy the ammeter is a rela- 

ler in I 1 '? 0 ' f mi ^* am P er age, in short wave diathermy the me 
when r r S ^°' nt at ^fl'ch duplications can be obtained, 
Of inereis ^ K,enhca1 ' It: is also the source of indication 

In h ° f CrtaSe ° f doSa « e ’ 

one against i anal ^ s ‘ s ’ t,)is peculiarity should not prejudice any- 

that the k-s^w W '7 l,lathermy ’ for » if anything, many will 
rc y on machinery and the more on our own 
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senses and judgment, the better will be the therapeutic results 
There is no better indicator for the proper dosage than the pa¬ 
tient's sensation. Given one whose sensibility is not impaired 
(otherwise special care must be exercised), the patient need but 
be instructed that a sense of pleasant warmth is the right dose, 
that anything above or below is either harmful or useless. Ac¬ 
cordingly, the best control is to make frequent inquiry and to 
increase or decrease the current, according to whether the patient 
claims to feel little or nothing or complains of feeling "too hot." 
This leaves only the question of time. Here, too, no fixed rules 
can be laid down. One may accept about 20 minutes for local 
treatment, and 5 to 15 hours for "artificial fever.” 

Personal experience interpreted along physiologic lines will 
prove a better guide to a given case than general rules. 
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CHAPTER VI 






TREATMENT SUGGESTIONS 

The following suggestions cover the physical application of 
different electrodes to different body parts and for different 

purposes. 

Limbs. — A Turkish towel or Terry cloth is folded (several 
layers) and wrapped around the limb, below and above the area 
to be heated; a cuff type electrode of sufficient length to com¬ 
pletely encircle the limb is then placed over this towelling and 

bound in place. It is not al¬ 
ways possible to select an elec¬ 
trode of just such length that 
will make a complete circle 
around the limb but overlap¬ 
ping will do no harm or 
should the electrode be a trifle 
short of a complete circle 
there will be very little differ¬ 
ence in the heating effect. 
Simply select the electrode 

riK 19. Cuffs arranged to heat elbow. * . . / 17 * iq\ ( 

Cuffs wrapped entirely around arm. mOSt adaptable £»* ' 

Note distance of sc-paraiion. musj . t a |cen tO keep the 

lirnb extended, that is, not flexed. . 

Another method is to place an active electiont , 2 ^ — 

(with some towelling between) on the sole of du ,not • 

If flie patient is sitting, flic foot is merely plactt 

reclining, the par. He bound - P , A . ^ 

indifferent pad electrode is placed ai the patient s h.«cK. I 

4s 
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is reclining, it is best to place this electrode on the abdomen w.th 
a folded Turkish towel under it, securely binding it in place. 

When employing the inductance cable, place several layers of 
Turkish towelling about that section to be heated, and over the 



Fig. 20. Cuff and pad ar¬ 
rangement for heating foot 
and ankle. (The foot elec¬ 
trode should not be placed 
on any conductor.) 



Fig. 21. Cable application, 
single loop of cable front 
knee to ankle. Held in 
place by bandage. 



towelling from two to four turns of the cable. Such applications 
die more or less a matter of experiment and without such experi¬ 
mentation it will be impossible for any operator to ascertain the 
full value of short wave ap¬ 
plications (Fig. 21). 




towel around the arm ab 
the elbow, and around 
tuff electrode of suffic 
length to make a circle. ' 
ot!ier (medium sized p| ; 
electrode is placed ove 
folded towel on the ton 
r *e shoulder, well < 
l0Ward neck. To , 


»> |22. Arrangement for heating 
*> toulders, C.nll electrodes on each arm. 
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both upper arms and shoulders place cuffs (over towels) around 
both upper arms (Fig. 22). 

Or a large plate or pad electrode is placed under the patient’s 

back (with towelling between) 
and several inches of insulat¬ 
ing padding is placed on the 
abdomen. Upon this place a 
H '2 x8I i pad electrode. The 
patient places both hands on 
this pad and maintains con¬ 
tact with the palms. A towel 

between the hands and this 
Fig. 23- Use of cable to heat shoulder. c .] r . in ,l i 1 

(See Fig. 2 for use of separator blocks.) ClC< - trodc > and wrapped about 

the hands and arms helps to 

confine the heat. 

When employing the inductance cable for treating the 
shoulder, place several layers of Turkish towelling over the 
shoulder. Then either drape two to four turns of cable around 
the shoulder, as illustrated, or place these turns of cable on 
wooden treatment table, covering them with several layers of 
Turkish towelling, and have patient 
recline with the shoulder over the coil 
(Fig. 23). An air-spaced application is 
shown in (Fig. 24). 

Bronchi (upper lung area). — 

When the inductance cable is to be 
used in treating the lung area, the pa¬ 
tient may be placed on a wooden treat¬ 
ment table (patient on back) and a coil 
r >f from two to four turns of the cable 
placed over the part of the chest to be Fig. 24. Air-sp;ucd elcc- 
heated (first placing over I lie part sev- shoulder. 
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era l thicknesses of Turkish towelling). One full run 
tin eta nee cable (actually 1 % coil turns) will suffice. 

Place 51/ 2 "x 814 " condenser pad electrode parallel 
sternum with some towelling between it and the pa tier 
on securely. Have patient sit with back against (or ffi 
large indifferent electrode (Fig. 25). 


Gall Bladder. — p 

5(4 x8(4 condenser pad el< 
trodes upon right side 
abdomen on a line with the 
lower rib and extending from 
navel to the right — have tow¬ 
els between it and patient. 
Bind this electrode snugly in 
place. Place larger electrode 
on patient’s back (Fig. 26). 

Fig. 25. Use of pad electrodes in pneu- When employing the in- 

monia. Indifferent electrode under pa- ductance Cable, place Seveial 
ttent. 1 

layers of Turkish towelling 
about the torso around gall bladder area and then 1 full turn of 
inductance cable (actually 1 y 4 turns of cable) around this 
towelling. 

Frontal Sinus. — Place 2”x4(4 condenser pad electrode on 
two layers of heavy towelling on 
forehead, lower edge on line with 
eyebrow. Bind snugly with band¬ 
age passed around the head. Have 
patient sit on or place a large elec¬ 
trode on back. 


Another method is to place a 
special sinus electrode over the 
umis area, using several thick- 



Fig. 26. Electrodes for ircat- 
rnenc of pill bladder. Fads alwve 
ind Mow held by handle. 
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Fiji. 27. Air - spaced elec¬ 
trode application to frontal 


nesses of absorbent padding. 
This electrode is held in place 
with a bandage placed around 
the head. Have patient sit on 
or place a 5 x8" electrode on 
back. Figure 27 illustrates a 
sinus application with air- 
spaced electrodes. Figure 28 
shows use of a special pad 
electrode. 

Fingers, Hand or Wrist. 

Have a patient sit mi large 
pad electrode (<>r at back). 
Flat'- three or four inches of 
padding on patient's lap with 
medium sized pad electrode on 


Fig, 28. Sinus electrode. Pad¬ 
ding under electrode to absorb 
moisture. Air-spaced electrodes 
also may be used. 


im c 




». Arrangement with pads for heat 
I rode at back. 
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Fig. 30. Cable application 
to fractured wrist. Two or 
more coils suffice. Towel¬ 
ling may be used. 
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top, place finger or 

tact with this; fi. 

i , , the 

heat can be concent;, . v 

r . , -c verv 

finger tips by placi 

contact; increasing f . 

the heat will app< up t( ’ 

include the hand 

the part with a towel, v.-ii: confine the 
heat (Fig. 29). Cable a..; rations to 
wrist as in Figure 30 a : . effective. 


Neck (anterior). — Place me¬ 
dium sized pad electrode over sev¬ 
eral layers of towelling on throat 
(anterior). Have patient lie on or 
sit with back against the large elec¬ 
trode — towelling between it and 
patient. Bind electrodes snugly 
but not tight. 

Neck (posterior). — Place me¬ 
dium sized pad electrode over sev¬ 
eral layers of towelling on back of 
neck. Place 5^"x8^" condenser 



Fig. 31. Cable arrangement for 
treatment of the neck. 


pad electrode on about four layers of towelling on chest ^ 
above will result in deep heat; for lesser depth effect. ^ ^ 
large electrode as the indifferent one, towelling bet ^ 

the patient. Bind electrodes snugly. Figure 31 illustrate 
inductance cable for treatment of the neck. 


i ,,i electrode 

Kar (one only). - Ware P- , 


on 


Iron 1 


about four layers of heavy padding touching 
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base of skull to cheek over ear to be treated. Bind this in place 
w ith a bandage passing under the chin and over the head twice 
and around back of and under base of skull and over the ear a 
couple of turns, holding both ends of this electrode snugly in 
place. Place a large pad electrode on the opposite side of the 
body undergoing treatment, preferably under the arm. Place 
towelling between arm and pad to keep the arm from touching 
the electrode. 


Ears (both). — Place a medium sized pad electrode over 
four layers of Turkish towelling on each side of the head from 
base of the skull to the cheek. A towel may be folded into a 
narrow strip, four thicknesses and passed across the back of the 
head and over the ears with the electrodes placed over it, then 
the whole is bound in place with a bandage, passed under the 
chin and over the head twice, then around the back of and under 
the base of the skull until the electrodes are snugly bound in 
place. A special mastoid electrode may be placed back of ear 
making sure that the hook part of the electrode is hooked over 

the top of the ear (Fig. 32). Place 
several thicknesses of padding be¬ 
tween the electrode and the patient. 
This electrode is held in place by a 
bandage. 


Fever Therapy (Hyperpyrexia). 

The patient, with all clothing 
removed, is placed on a bed (free 
of springs or at least for a distance 
of six inches) on which arc three 
woolen blankets over a rubber 
sheet. 'I'he patient is wrapped in 



Fig. 32. Mastoid electrode to 
ear. field by bandage. Padding 
under electrode. 


the blankets and rubber sheet, making sure that they' are tucked 


. 
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SHOUT WAVE DIATHERMY 

• <„uelv around the feet. Then place a Turkish towel a 
T " /Vand tuck the blankets in tight, securing the an 
the blankets so that the HEAD ONLY is left expose 
FISC HER Rantos Bag may be used in fever therapy. The 
is nut into this bag which closes with zipper arrangement 
inc-s are provided for inserting thermometers. The bag n . 
convenience in giving fever treatments. 

Place one 5"x40" belt electrode around the thighs 
other of the same size about the waist, securing them : 
with elastic bandages (Fig. 

53 ). The electrodes are then 
connected to the short wave 
apparatus. A rise of tempera¬ 
ture should be noted in ap¬ 
proximately twenty to thirty 
minutes. 

W hen the inductance 
cable is used for fever ther¬ 
apy, the preparation of the 
patient is exactly the same (Fig. 34). The only difference is that 3 
or 4 thicknesses of towelling (or Terry cloth) arc placed around 

the patient’s waist and the in¬ 
ductance cable is wound twice 
around the patient's waist 
(actually 1^4 turns). 

After the desired tem¬ 
perature is reached, the cur- 
tent can be shut oil a,u ' 
turned on for approximately 
three minutes out of cvey 
fifteen minutes, which, in mosi 
cases, will maintain an ev-cn 
temperature, 




Fig. 33. Arrangement with large cufl 
electrodes to produce artificial fever. 


V a/ / 'rranoemcni 
"> procL, 


f inductance 

•iffiht i.il fever. 
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SI loin WAV ! DIATHERMY 


S 3 


Temperature, pulse, and respiration should be taken every 
fifteen minutes, or oftener if necessary. The patient can be given 
fluids such as orange juice, lemonade or water, as often as re¬ 
quested. NEVER give fluids to a patient until after the tem¬ 
perature has been taken. The administration of fever treat¬ 
ments is not recommended as an office procedure. 














mninir — Place the patient in cor 

Electrosurgicai ^ knser electrodes connected to the 
with one of '^ft'ng electrode ami handle are connected 

the proper patient s nutlet. , jttle or n o lateral dehyc 
A dean mas,on w.th ^ f(om ^ 

the same setting of t’ 
chine controls as a cu 
much side dehydration 
speed of the moving 
controls this factor to a 
degree. The faster the i 
is moved, the cleaner the 
contrarily, if the bhi r 
moved slowly through the tis¬ 
sues, dehydration will result. 

It will be found that in man» 
instances no indifferent elec¬ 
trode is required for section¬ 
ing the patient's body providing sufficient capacity for t | 
jting blade with one cord. The patient may also sit or he up na 
large condenser pad as the indifferent electrode. 1 01 isscct 
current should be turned on with the foot switch before tom - 
ing the patient with the active electrode. If cutting P rocCt 
slowly, use more current. If too fast, use less current ( b 

Electrocoagulation.'— Select either pointed 01 ball M^ 
cator as the active electrode, which is held in an insulate*, 
and c(»nnected to patient’s outlet (big- 3b). Some tests "■ < ^ 

of value in first determining the amount of coagulation "bj- 1 ^ 

at various settings. It will be found that no indifferent * ct ^,^ 
is required for electrocoagulation. The patient's body 1’“’' j 
sufficient capacity, and the- point or ball alone with |u Si 


Fi^. 35. Electrosurgical tissue-cutting 
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55 


SHOUT WAVE DIATHERMY 


and handle will prove ade¬ 
quate, or the indifferent elec¬ 
trode may be placed on the 
floor near the base of the ap¬ 
paratus. In early attempts at 
electrocoagulation, or when 
very delicate work is to be 
done, a perfect pre-setting can 
be obtained by testing the 
coagulating strength of the 
current on a piece of fresh 
beef lying in proximity to the part to be coagulated. 



Tig. 56. Electrocoagulation. 

















ADDENDA 
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Short Wave Apparatus 




THIS model offers physicians the op¬ 
portunity to select the wave length 
preferred — 6, 12, 18 or 24 meters 
and, provides, except with the 6-mctcr 
wave length, use of the inductance cable 
— a result accomplished by interchange¬ 
able oscillator units. Any physician, 
hospital, clinic, obviously can have ad¬ 
ditional wave lengths from the same 
cabinet by using additional oscillator 
units. The inductance cable plugs di¬ 
rectly into outlets in the control panel, 
special outlets. Unit gives superb re¬ 
sults with either cuff, pad, orificial 
electrodes or inductance cable. Power 
is greater than will ever be needed, 
This Model "SWDI" is recommended 
to physicians as the last word in short 
wave apparatus design and performance. 
It will meet every demand for short 
wave applications. 


FEATURES OF STRUCTURE-OPERATION 

1- Choice of wave length you prefer rt. 1-'. 18 Of 24 metns - K 

lance cable (except with a 6-meter wave lengtn). , h , 

2. ii(»rMh.in ample pow.-r for all short wave applications. Heating H '"”' 

3- A 12-point volume control and the patient's vernier control permit applications 

at any power level from zero to maximum. rall u 

4- Mix patient'# outlets four for cuff, pad and orilloial electrodes, two 

;«ffor«l great! flexibility <»f appltca'.on. f h depend- 

6 - I or KI.St'HKH-built tubes, especially heavy and dural. e, 

ability and economy. Tube circuit balanced. ,i it,|c — no ad- 

Kl< < I ro Murirleal (■ ohkuIiiI Ion) and tissue-cutting cumnti 
dlt tonal at tiichrrienta needed. 

7. Opi lorial finish mehruranv or Ivory, Metal pails 


mahogany or Ivory 


Cal Mo, | 

V>v> I 1st HI R Model SWDI” complete with accessories am 

inductance table’ . 

Nc<cssary to mdiiate wave leogiii 
(.ink (o, hmUM. >' unn lf6H) 


Code 

VAAIO >18""" 


•V 




Model "SWDI" 
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1 'MSOHl'-R Model svv, '“ 
v n ,ended where a moderately priced 

outfit is desired. This model .. inter 
mediate in wave length and power 
W i,h sufficient power, however, fur 
on short wave application, including 

electropyrexia, electro-surgery (coagu- 
hilion) and electro-surg.ca. fssue- 
cutting. Construction is of the chassis 
type. Four tubes — 2 rectifiers, - 
power - arc used. Every advanced 
feature of short wave construction has 
been included in the design. Unit op¬ 
erates equally well with pad, cuff or 
insulated orificial type electrodes. 
Cable applications also provider . 
Racked bv the usual FISCHER guar 


of STRUCTURE-OPERATION 


complete with accessories and 


DAG HI 


(sh-k f">' rif li; r {'U»i[‘hlct Form 759/) 


Portable Models 


H. G. I IS< IIKU & COMPANY offer l«<> 
models in stmrl wave apparatus Minis I 
"USWi.” and Model "MV lt" prod ui 
••u« waves of (i anil 13 meters. ics|ieclively. 
Kaeh unit is very sulistaulially luuli ami 
will «i'e thoroughly <le|>eiulal>le per I or in 

ame, Cnnstritetioii is of ilt< well known 
II si III l( iIi-sikii \pplicalions may I" 
imule with tuff, pad nr instllaleil iinlir'a' 
fnndetisri elritnidrs « aide uppliinUons 
nut im-.'-ildi , 


I'm. N'n. i’ii 

3836B i isi iiKtt Mi.<i. i 

'TH« ll" SU 

arnoA i isi’iiK.lt m.»i. i 

' S\V II!" I »A< 
/lie ih‘u rihlii ,• / „,,,/1,f, 
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Model "CSWI 

Combination Cabinet 


UNSIGNED especially for eye, ear, 
nose and throat specialists, but 
equally valuable for physicians who 
want such facilities, this new FlSCH 
l'.R unit offers the very latest in con¬ 
veniences Combined in one cabinet 
are a motor and two-cvlinder pump 
providing tankless compressed air for 
nebulizers, atomizers, pressure, suc¬ 
tion, and vibration. There is also 
a true galvanic current, desicca¬ 
tion and coagulation, cautery, a diag¬ 
nostic circuit, all necessary attach¬ 
ments, and short wave. The latter is 
our FISCHER Model ' S\X1 12." de¬ 
scribed elsewhere. Necessary acces¬ 
sories are included. Among construc¬ 
tion features worthy of comment, are 
the fine cabinet, the bakelite panels, 
drawer space for accessories and sup¬ 
plies, mobility, and guaranteed per¬ 
formance. The finish is optional — 
mahogany or cream ivory. Metal parts 
are chromium plated. 


Features of STRUCTURE-OPERATION 

1- I he short wave unit embodied in this Combination Cabinet provides ad slim e 
wave applications. Both electro-coagulating and tissue-cutting currents are avail¬ 
able. Electrodes plug directly into patient s outlets. 

2. Galvanism. This is a straight line, galvanic current, perfectly smooth and under 
very fine control. 

3. Desiccation (fulgut atom). Power is adjustable, ample, curient unipolar, g 

voltage, low amperage. 

4- Cautery Actual, low voltage, high amperage, under fine contiol. 

5- Diagnostic circuit. Illuminates bulb furnished with cabinet. W d 
rr- ist any bulb used for diagnostic purposes. 

Suction arid suction-vibration Coder fine control. 1 111 .‘^ optional ma- 

Pressure and pressure-vibration, Pressure up to 26 lbs. ' 1 ' °* 
hogjny ,, r ivory. Metal parts chromium. 


Or No, 

*H2H FISC (H R Model CSWI Combination Cabinet 
Ms/ HI H Model < SWI" with sepal able base 


, o/-o - . . ,u/i4) 


Code Price 

DACiMR SAt.vnn 
SADMM 6H0.00 
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FISCHER Model "C” is cies.gnea 
* especially for the general practi¬ 
tioner, whose short wave require- 
menu may be limited, also for diose 
who regard price a consideration. 1 
is almost as powerful a unit a. Model 
• SWM2,” but housed in a different 
cabinet With the exception of thera¬ 
peutic fever, which it will maintain 
only under favorable conditions, it af¬ 
fords all short wave applications 
with cuff, pad, air-spaced and insu¬ 
lated orificial electrodes and induc¬ 
tance cable. It is beautifully finished. 
Backed by the usual FISCHER guaran- 
tee of satisfactory performance. This 
model will stand up under hardest 
usage and give long years of efficient 
service. 


Features of STRUCTUKL-UKLKAi 

1. .vmple power for all applications. (For fever therapy we ve< 
model). 

2. Four FISOHF.R-built tul.es of heavy design. Tube performance 

3. Six path-nt's outlets - four for condenser electrodes, two for c 

4. Fiv. (vernier control) permitting applications of power at any 
to maximum. 

5. Kl*< irosurg.-ry currents for eleetrosurgieal tissue-cutting and eh 
are available. 

Cat. No. 

•iOlS FISCHER Model “C" Short Wave Apparatus with set of cuff 
pad, electrodes and inductance cable./ 


Price 


H. «. FI.s<'HER & HOMI'ANY is one of ih 
—ieei rotnerai».*utie apparatus FISCHER .-<i 
w-.rUi around. More than GU.liOn physh-iai 

1- v‘s v a h v'!r"i UK . h y r, ' 1, ‘‘ l upon. Further. I 
A - V distributes its products through its 

rtVa* *i' . r,,,t '' nly the purchaser i., 

P- r,d.ol by wr) y „ f . meieni and durable eV a 

sway 
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'Mkobih: 



_ __ v 

r r<;/TlW"4WiaBiya*yyHPlfJ»y3HTi®g5«5VtlWST l -i*. r J • • • -/ ■'•■ I 


C^irecticms for TTelaay Easttwrye. 

»r TNi iiTmt.-Tikt coalarl key front drawer >1 I be rich' >•( 
and insert it, with gentle pressure, into bole marked "O ’. 1* 

; I ml good contact Is nunlr. Should die coil rlhnilor not start 
a “tut, h olij^bt lip with tint tinker will put It In motion. Adjusting .Abe 
vibrator contact screw i* not often necessary, I Kit when it la. the slightest 
tarn to Uie right or left, it all that is required. 

To uti thk rtiaur toe so e*Hirf direct! Cuttitt.- Insert the tip* ill 
conducting oonis into holes of binding poet* lieV or the word ‘’I’iiiu in»", 
marked “P" and ’‘IT', (I* bring the pontirc nnd N tbe negative pole) Then, 
turn tile arm of Current Controller slowly around tbe radius, tfteL/arther ; 
the arm i* turned, tbe stronger the current hecutaet. 

To UOC TMt dtCONDttf (Of lUdTCC(l‘- CutltKT ll»ert the lif* of COO 
darting cord* into liolea of binding post* below tUo word "Swobdahy”, I 
marked “P" and “N”. Then, ttirn the arm of Current CtwitruUer in tbe 
name manner m In aging the primaiT current, the strength of rurjv-nt in- | 
creasing na the arm la moved around tbe radius 

Tat CoMaiaca Ptiatav too gtrctotti Coaecirr is obtained by in. 
arrting tip ol oue conducting cord into bole marked ”1" of primary, and < 
tip of other into hole marked "4" of secondary, tbe current being regulated 
bv moving the arm of Controller in tbe Mine maisocr a* above described, 

Whpu not in m*. tbe arm o4 Cwm»t rn*«tTol**r rhmiUI rwt »»mlr«yv «aft cuoiart 
liuiti*, ftn.1 Wiovi tbe uord When »l> ioaT<cttlo»« *re made, an* 4 , rtio tlf<* 

tr4n a|i|il»«4 U» Ifcat pnrliiio (to bni; wbtrii U Ui rr«l»« lk»ftirrt*l PMVr lto arm 
wf corrmt < oBtrolkr ek»wly arou»4 the avtll the detlrt^l «rrriuj*h l» pnnt#»^ 

W'bri (liruuglt with iba operation, return tbe &rtn uf Cutout Controller Co tt« onctml 
in tu^iw Ihe word end dUocmu-i - mil •. i i-^n, Bqeocsta# 

a* «po«#ra £nr before paitlDK thtm back In their ©Taper COMAJlnci I_ 

W ins rati la nhaealeU. rewniv* It iruni tta pier* l»y Ukl&j. , tsaaMbia. 
ttnmb ®crew which blade It. aa^ #«od cell to n« by mail C»mr price tor turn'll if the 
cell U fi.au, which aiuuuat fbonJd to arxt with tbe cell, and U ctmta retvrn poeu^e. «•- 

The Chloride of Sliter Cry Cell Battery Ce., ef Baltimore City, XI. 

MU KMMen' ^41 

TU Cllanlr oi Silrtr Dry Cell—Gilmic, Farrlic ut Cautiiatiu Baitmn 


CAVTIOIT. 

To “rtren'. Tost* of tie Bie&ente: — ltcumvethe contort key £ 
from Itoie ’O’’ itnmediaicly yon arc through using hattcry, jj 

returning It t-i tin- drawer 

. Never. In ary way put the battery to work through a short ~i 

circuit. A aburl circuit rnny be made — 

By allowing roil vibrator to cense tmszlng while rcmtacl S 
key is In urdc •‘G 1 ’. rio» may occur from not having 
Ci.:.Uni screw properly ailju«l< J 
'Mr bringing tbe eiectrodea together when connected with 8 
the battery. 9 j 

Mr lippinis itie oli it j odes together h water. % - 

It rcinictinies oerara, a lien tbe battery has liecn used fre- Id 

f 'jenliy. Mint a little blm l^dcposit form* on Hie small platinum ! 

late of buxrcr spring, nr upon tbe contact point of thumb screw, n 
and under theae ein mnslanres. the laitterv may not work per S 
fectly. To remove tiiis. take out the small screw which. Wmla 
the. spring, remove the burger spring carefully, ieiasMiBr^ oarrfnl Jg . j 
aid to Urut it i und retiiuT« the deposit by means of a smu.l ptror rS j 
of Cue emery payier, or the fioiot of a sharp penknife. Thk also [5 < * >l 
applies in case the deposit shouM hare accunuiiated on Uie point vJ, 


MIL-AM-MCT 1 RS. ELICTRODES, 


»a vie r as'alsi r described. ol ®“* • tnrr y I'apTf. or the point of a sharp penknife. This also 

' ^ applies in case the deioell should have accunuiiated o» the point 
'/Icoctact fcltw AfTer placing the spring la., t into pojTSn. 
a Is to recalts la* cvrreat. move tbr arm see tost th« liai.invcr rVsU-exnctly in tlve center of magll«t, and 

aattl tbe d-un4 stretigta la pnalaoel then tlgliteu the screw Always, be iicnslul. in cleaning the 

'rt"ias co^serise!r^l!%^.mJ h “". r *P r }"f. ^ « "« ^ any'lijanncr frr,„, 

leir proper towpsn me at :ta original sliape otherwise It wdl Dul woik pru^o-rlj'. ^ 

is i,ei 117 isVlax < 'i-«*«aBBMa_ bead . i ue • .h.iq^ if ■■■« of Current L't uuutller may also 

t’tbl Si" sssma nil'll titur*l<iamse dlrT.v To clean llicin ntai'n Iti.en -rt-tf" ;ii\ualcd 

t the eell. sad t»esats rctara po»t*se.^^» alc.hul, or. If more convenient, a soil casing rubber. 

Itrj Cc., cf Bil’.iniore CUy, Xd. Kmurt oh DANb I # ak*mi( Sikh ld, Uki>^ ><» ('omditioh^ iik 
bgW4| IJMtO. 

1. Hn« ill Cnliiiliunnnt ^sSw^r't.tC^oSiSS rlHmtSntm 

KLSOTROOES, ACTUAL &ZBV1C$ before the cell needs renewal. 

;ErauaBaBn3afiHflffifa5£3iuaoSM?iFdaii0Bseir’p»rf»’f^.idMfirc^^ 




[ fc _ -J 
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MANUFACTURED BY 


HIGH TENSION COMPANY 

UNION CITY, N.J. 

\ amps. ruTi 


VOLTS 




. 


CYCLES gd TYPE IfRfiHJ 


SERIAL NO. 
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The Vibrophone Manufacturing Co. 

1046 & 1045 n ADIS0N STREET. 
BR00KLYN, N. Y. 

DIRECTIONS FOR USING THE UlOtIN UIBRO°NONE., 

B, B which i* represented un cut. are the Minding posts to which 
the Batteries are connected by means of wire cable. 

T he Wire coil between the Binding posts is the Rheostate, with 
which the current is turned oft, or on by tu ning switch on same, ftom 
right to left. 

S is the sntich with which the vibrators .ire set in motion. For 
slow vibrations turn >witch to S. V., for (low tuned) fast vibrations io 
M. V and for very fine vibrations (high (..') to F. V. (see plate on ln> 

strumrnt.) M* 1 

r. 

R, Rod,whereon slow vibrations jre <! igcd l>y changing position 
of ball. P. Platinum c..nt.4t j^crews wherewtt the sound of fast vibrators 
.ire changed, by either scrying same in of out D, Receiver to which 
vibrations arc conducted, wherein msgniLtd and from which 

ttn-y are, by weans of rubber Tubing T. conveyed to the Ears, C, 
Kitra large upper j.irt of Receiver used in Chronic Case*' To use 
same, remove small upper |*aa of icccjver and affix the large one in the 
same manner. 

"Caution I Never short orcol cell*, by placing MM Ah *t? am ' 1 

the two Binding posts, and never fail to have switch at OFF when 

Instrument is not in use. 
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ELECTRICITY 


AJTD IT* 

MANNER OF WORKING IN THE TREATMENT 
OF DISEASE 


I have taken as a model for this thesis one 
written more than a hundred years ago by an 
ancestor for the M.D. degree of the University 
of Edinburgh.’ I have adopted the same title, 
and will endeavour to show the advance made in 
the application of electricity to medicine during 
the past century. The thesis to which I refer 
was one of the earliest dissertations upon medical 
electricity written by an Englishman, and at the 
time was a work of much repute. The whole 
science of electricity in its application to medicine 
has now changed. At the time when Dr Robert 
Steavonson wrote only statical electricity was 

* Diurrt*tiu Mr<lir.t Inaugural!*, <!<• Kli*ct m*itnt«- et Opera- 
tKiM cjtM in Morbii Curaudia.' RoU-rtun 6t*‘uvmnon. A M. 
Brilannua. E>lmlmr*i. Mbcci<XXVlti. 
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known. Bight years h»t«*r Galvani made hi* 
wonderful discovery of the presence or production 
of electric currents in the nerves of u fro g* aru j 
five years later stillf made his discovery known 
This gave rise to the origin of galvanism. Forty 
years J after this our great philosopher Faraday 
discovered the secret of induction, which gav ( . 
riBu to what is now called fnrudiain. These two 
forms of electricity are those which are now 
most frequently employed in the treatment of 
disease. 

The little advance wo have made in the applies, 
tion of electricity to medicine is due to a variety 
of causes, but chiolly to the expense and cumber- 
somenesfl of tin* necessary apparatus, the diffi¬ 
culties connected with its administration, and the 
disrepute into which the science has fallen by 
the use made of it by unscrupulous and ignorant 
men. More quackery has gone on under the 
names of electricity, odic force, animal magne¬ 
tism, and similar phrases than perhaps in any 
other department of medicine. The reason is 
that electricity is a most powerful agent, and is 
known to do good both by those who profess to 
a knowledge of its action and by those who have 
sought relief by its ugoncy. The professors of 
t ie art huvo generally been ignornnt of its uiodo 
* ,7 * J t 17191. J 1831. 
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of notion and nnable or unwilling to distinguish 
tln» cases in which it should bt? used or the reverse, 
and have exaggerated its marvellous and all- 
healing powers for their own pecuniary advantage. 
Ignorance of the mode of action of electricity 
would bo excusable if acknowledged, for we ore 
still ignorant of the cause of many of the effect.** 
it produces, but one of the characteristics of the 
ignorant impostor is the glibness with which he 
explains and attempts to demonstrate the mode of 
action. 

The former electrical treatment was of course 
purely empirical, a mere matter of chance, and 
intelligent medical and scientific men, appre¬ 
ciating this, and knowing of no laws or prin¬ 
ciples upon which the treatment could be applied, 
ignored its use entirely; and the knowledge of 
many of the wonderful effects derived by treat¬ 
ment with olectricity a hundred years ago has 
now faded into oblivion and is unknown to the 
practitioner of the present day. But the art 
has been practised and preserved by quacks 
with the result of much imposition on the public. 

The latest accepted theory concerning the 
nature of sound, heat, light, and electricity is 
that they are all manifestations of motion- 
vibrations of a subtle imponderable material, 
called ether, which is supposed to pervade all 
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ELECTRICITY 


space and fill up the interstices left between 
constituent molecules of all matter. The 
culea of which all things are composed are at 
spheroidal form, and therefore, however small «ad 
closely they may be packed, of necessity 1^ 
interstices. 

There is this difference in the production of 
sound and that of heat, light, or electricity. JjJ 
vibration of elastic bodies only cun produce the 
sensation of sound, and these vibrations have to 
be transmitted through some ponderable medium 
such as air, gases, vapours, liquids, or solid,. 
The number of vibrations differs with the pitch. 
1 he number of vibrations necessary for the pro¬ 
duction ot audible sound is much lower than the 


number ot vibrations of ether necessary to produce 
heat, light, or electricity, and the range from the 
deepest to the most acute sound is according to 
Helmholtz from 30 to 38,000 vibrations per 
second. The vibrations of elastic bodies pro¬ 
ducing sound are transmitted to and produce a 
vibratory motion in the ponderable molecules 
composing matter, and these vibrations are cora- 
paratively slow. In the case of heat it is assumed 


that tho imponderable elastic other, to which 1 
have before referred, is in a state of rapid 
vibration, and that these vibrations, transmitted 
f ° w,at *ru»l objects, set their molecules into more 
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rapid motion and thus increa-e their fcrmperatare. 
When the motion of tho particles of undulating 
ether approaches n rapidity «»f several hundred of 
millions of millions per second heat of various 
intensity is produced; when the number of ondu- 
lut ions increases up to about double the rate 
which produces heat wo have the various tints of 
light which are capable of being appreciated by 
the optic norvo. “ Tho optic nerve is insensible 
to a largo number of vibrations. It can appre- 
liend ouly those waves that form the visible 
spectrum. If the rate of undulation be slower 
than tho red or faster than tho violet, though 
intense motion may pass through the humours of 
tho eyo and fall upon tho retina, yet we shall be 
utterly unconscious of the fact, for the optic nerve 
cannot take up and resj>ond to the rate of vibra¬ 
tions which exist beyond the visible spectrum in 
both directions.” (Ganot.) 

When lecturing before the Royal College of 
Physicians in 1847 Dr Golding Bird alluded to 
tho possibility of electricity being dependent 
upon ether assuming vibratory movements dif¬ 
fering in amplitude and velocity from those pro¬ 
ducing light, heat, and photographic effects. 
Faraday upheld tho molecular theory with regard 
to electricity, that is, that it is due to certain 
peculiar conditions of the molecules of bodies 
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that Imvo boon rubbed or beat**] or 
by light; or of the ether which is Up0 * 

nlmost surround those molecule* « **> 

Prof. Clerk Maxwell has proposed ihTik^ 
that fho phenomena of electrio c.,i r ,- 
magnets are duo to rotations, stream, 
forma of rnovomont in the particle* Vf' ^ 
while light, is duo to vibrations of it u 
In 1845 Faraday discovered that a ray of] 
jioluriaed in a certain plane can be rouL|£ 
the action of a magnet ho that, the vtbrat ^ 
are executed in a different plane, j f “ “ J& * 

filings be magnetised they can bo seen to 
and place themselves endways; they then act 
a magnet until shaken up. “Then* ** 
Mml reason to think tkat magaet, 
morely made up of rotating portion* of elootri. 
tied matter” (Prof. Silvanu. Thompson). Tl* 
alravo theories of electricity and niagnethun ur 
very different to the old notion of fluids. 

Electricity, therefore, is not a substance, but .>» 
induced condition of matter and a condition which 
can be transferred from one body to another. 

1 o say the least, tho relations between sound, 
heat, light, and electricity are so remarkable that 
one can never be excited without calling into 
existence one or all of the others. Heat produces 
electrical currents and by galvanic action the 
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be 




-o* intense degree of heat hitherto known has 
obtained. Wo are all at present conversant 
with the luminous properties of electricity. One 
of the most extraordinary relations between light 
and electricity was discovered in 1875. The roet.i 1 
selenium was found to change its electrical resist¬ 
ance under the influence of light. When properly 
prepared a sheet of selenium which offers u resist¬ 
ance of 300 olmis in the dark when exposed to 
tho sunlight has a resistance of only 150 ohms. 
The greater the light the greater the reduction of 
resistance. This fact has led to tho construction 
of tho phofophonc, by which sound is transmitted 
to a distance by a beam of light. The sound of 
the voico is made to throw into vibration a thin 
mirror from which a beam of light is transmitted 
to a receiver, at a distance, made of selenium 
on which it falls with varying intensity, thus 
affc-cting tho selenium, which is connected in circuit 
with a small battery and a Bell telephone in whicli 
the sounds are reproduced by the vibrations of the 
current. 

It has been recently realised that all true solid 
conductors of electricity must bo opaque to light.* 

But electricity will also produce sound. When 
a strong electric current is passed through 

• Th* a ho vi- fiurU h»»«* Ir-cii obtniiu-d fruni I’mf. Stlvanua 
Thom}*< in' « work upon * Electricity and MagnntUtn ’ 
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tho cloning and opening of tl* cu ¥ 

Hound him been attributed to th«. vibraT^ 
produced in rhe molecules of th n ° u * ir «> 

magnetisation and dernagnetUation ^ ** **** 

All physicinni recogni*, the influ^r. 
upon health and disease by h.-at rV 1 ^ 
motion in the form of exercise, but J? *' '*** 
attention hns been paid to the phwo 1 !:U 

tricity occupies in regulating the 

t f>— 

the mamtoimnce of hcdtl, „n.l th „ 

,ll “ 1 Slwl1 «y to prove by 4™^°' 
subsequent part of my thesis, but I ' “ * 

apply myself to carrying out the task I f' 
undertaken, that is, to allow briefly tbosdnj! 
made m the application of electricity te nmhT 
during the last 100 years. We have now 
accurate means of measuring electricity and ban 
a more perfect knowledge of its action, but 
although much has still to be learnt under this 
head, wo are altogether in a far better position 
for employing its effects in the treatment of 
disease. 


(VMR IUtnH) TUI 

1 bar* very lit! 
rvymrd to the tr 
The i—nn» of iti 
mu fin ployed at 
bu theci* ami in 
thu mod* of trau 
afti f tl.• intrinlt..; 
a« thr moat 1™' 
won* puhliMhod it 
by Addtson.t Go! 
in which it* u*< w 
n-»tdtt But ooi 

'li'tiM*, iln- ron-'l 
haring lxt>n fmjnc 
rith which they i 
beneficial in the i 
ndent upon i" 
th<~,- lv j, 

certain abnormal 
ht Htoria, nervtspix 
statical electricitv 
electric charged wi 

• Op. cil.. p. a 

t ' Otty'a Ho.p h,.„ 
t n»«L, 1S41 
Tlaa Hicthud. m u 


(C) Jeff Behary 2019 


11 




15 



klwtuioitt 


COKCMMSO Till'. MANNKK OF IT# AvI'LH ATT*N. 

I have very little fresh information to add w ith 
regard to the treatment by statical electricity. 
The manner of its application is the same now as 
was employed at the time Or Steavenson wrote 
his thesis and is therein fully described. - But 
this mode of treatment was used for many years 
after the introduction of galvanism aud faradism 
ns the most preferable, and long lists of cases 
were published in the‘Guv’s Hospital Reports,' 
bv Addison,t Golding Bird,} and Sir W in. (_»ull,§ 
in which its use was followed by most satisfactory 
results. Bui now it has fallen very much into 
disuse, the constant and interrupted currents 
having been found so greatly superior in the ease 
with which they can be applied and nlso more 
beueficial in the treatment or relief of diseases 
dependent upon evident organic changes. But in 
those diseases which are only functional, and in 
certain abnormal conditions of the system (e.g. 
hysteria, nerve-prostration), 1 think that possibly 
-statical electricity in the form of the positive 
electric charged will be found very useful. Now 


• Op. dt., p. A. 

t ‘fMijr’a H>*p. ItrportJt.’ 1S37, No. 2 
: IHd.. UMl | IIn4 , IkVJ-.VI 

ii I Bwlkwl, in lb* tb" »l» of 177S, la calin] /aroidliua, 
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“V of application. "™ '“•'U'K.bt . J 

lo tho application of «ni,. • 

,ho .oaiatanoo off, - n ,| , )V »"d f.^ 

.. cnnamth,^*”*^ 

" J "' Tin* rwisuneo ntin " "«ooo«.,*^_ 

""''"'I'mla and at <liff„„, nt ™ ^ 

ndmdonl, a warm moist skin . ,lw ««» 
than a dry „„«1 col( , „ n(j ' “"ducting hct,, r 

offered hy the ski,, h„ s ^.Tf! """«■«* 
about 2300 ohms or aim,,,. ro ,0 *» 1* <s 
" one millimetre diameter. J„ L , “'’P'**'* 
electricity this resistance can be ream'''“I"* 
by well moistening the skin with ' h rt,l " n ' 1 
bettor still with warm salt ‘ 

conduct electricity muoh 

,7 S ‘'; 1 " “ ‘Walt, as on the haul and 

f the feet, the resistaaoe offered is much gnu, 

“ °.“‘f r l" m * « f ‘ho laxly. If we wet, 
pl} ,0 '"flaet.ee the skin and do not want the 
current , 0 penetrate to the muscles or d.«w 
parts it ,s best to let the skin remain utunottasI 
KxJy w hen immersed in writer, as in an elec* 

,nc M a better conductor than the iraw 
• 'irroundiiijj it, and a current of electricity sent 
through the bath will penetrate and traverse tl* 
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Iminiiti Itody, but if salt l»e added to the wal<?r ’ 

tlie solution will thuti become the better conductor 

und the current will traverse it and not enter the 
body at all. 

The weather also has a great effect upon the 
resistance of the huninn body, possibly by its 
effect on the condition of the skin. Lunatics, 
whoso skins tire in some forms of mental disease 
unnaturally lmrsh and dry, offer nn extraordinary 
amount of resistance to the passage of an electric 
current. Very frequently patients say that the 
degree of paralysis and the sensation in a paralysed 
part are very much affected by changes in the 
weather, as is also the resistance. In warm 
weather or when a change takes place from cold 
to warmer weather an improvement in the 
paralysis is experienced; and on the contrary 
when a cold day supervenes on warmer weather 
tho paralysis is worse uud the muscles fool stiff 
and contracted. 

When two electrodes are placed upon tho body 
and a curreut is passed of sufficient strength to 
penetrate the skin, the current will pass from tho 
positive electrode to tho negutive one, but in its 
passage it is diffused in tho form of curves spread¬ 
ing out until a point midway between the two 
olwotrode* is readied, when it begin* to converge 
•gain towards the negative electrode. The 
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To produce an effect upon an . 
tlo more the current can be localiwd 'it 
“ Uo '“ fl “«ncc exerted. A weak »,wl 
often painless current can bo „*d 
locally, but if „„t so | jc(J * Wad 

-rrent would be required prod " .^ 

effect anti one perhaps not able t 0 ho |>o rn 

fnoity have been unattained and entirelr It 
Wievcd m because the current has been p,.^ 
through the body in a haphazard way. 
the patient only holding the ban,lies of *«* kind 
of electrical machine, which has produced me- 
uncomfortable sensations and sometimes pain, 
with very little appreciable effect upon the ertsa 
it was wished to inflnenco and which possibly ™ 
situated in some remote part of the body. 

Different methods are employed in applying 
galvanism and faradism according to the texture 
it ia wished to influence and also for the effect it 
is desired to produce. 

Duchcnno, who almost exclusively used the in* 
tvrrupUnl current, followed what is culled "direct 
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faradisation; ” that is, ho applied both electrode* 
to tho Mirfuceof the muscle he wished to influence. 
If tho electrode* were not large enough to cover 
the wholo surface of the muscle he applied them 
successively to all ports of it. The “indirect 
method" which was proposed by Bemak and 
carried out by Ziem&sen, consists of placing one 
electrode on an indifferent part of the body and 
applying the other to tho “ motor point ’’ of tho 
muscle it is wished to influence. 

For diagnostic purposes, that is, for determining 
the electro-contractility of a muscle, a combina¬ 
tion of the two methods just ment ioned is advisa¬ 
ble, namely, placing one electrode on the '* motor 
point " and the other upon tho muscle itself. 
When it is wanted only to influence the skin one 
moist electrode should be placed ou an indifferent 
part of tho body and the other, a dry one, should 
lie applied lightly to the affected part, the skin 
also remaining dry. 

For general faradisation one electrode may 
bo placed on an indifferent part of the body, or 
the feet placed on a metallic plate, and tho wholo 
surface of the body sponged over with tho other 
eloctrodc. 

In the uso of galvanism for treatment two 
methods are followed; one tho “ stabile ” when 
both electrodes ore kept perfectly stationary, the 
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ELECTRICITY 


current passing uvenly between the two poiatt 
and the othor the " mobile ,” when usually tlj 
negative electrode is moved over the limb or tj^ 
part it is wished to influence. In both method* 
it is usual for one electrode to be placed on an i*. 
different part of the body. The most convenient 
electrodo for this purpose is an ovnl plate of pliable 
metal such as tin with a layer of amadou to retain 
the moisture, and all covered by a piece of wj^fc- 
leather or flannel with a waterproof back to pro- 
tect the patient’s clothes. 

If the galvanic current be employed for stimu- 
lating muscle to contract, ns when for diagnostic 
purposes it is required to elicit the reaction of 
degeneration or prove its absence, it must be 
interrupted, for cont met ions only occur at the 
moment of making or breaking the current. Tie 
direction of the current is not of so much impor* 
tance as the position of the poles. The greater 
chemical and thermal action taking place at 
the negative pole and, in healthy muscle, tie 
strongest contraction also takes place at the point 
of the application of the negative pole. 

What is called “ central galvanisation " const*** 
in applying the negative electrode in succession to 
tin nervous centres, the brain, spinal cord, tod 
sympathetic in the neck; the other electrode beinf 
placed on the epigastrium or some other rent® 
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part of tho body. This method of electrisation is 
generally employed when it is sought to influence 
tho whole nervous system, as in states of great 
nervous depression or exhaustion after loin: i • 
nesses, or in cases of nervous insomnia. 

I have omitted to mention tho many applications 
of electricity to surgery as not coming within the 
scope of a medical thesis. 


CoSCBRSWO ITS M.VSSKH OF WoBKlXO. 

A hundred years ago, when only statical 
electricity was known, it was suspected that it 
exercised some influence upon the human body 
other than that of a stimulant.* The electrolytic 
power of electricity* had not been discovered, 
although to it, possibly, was due many of the for¬ 
merly considered marvellous phenomena. The 
fact that the galvanic current decompiled chemi¬ 
cal compounds enabled Davy, in 1807 . to isolate 
several additional element*, such us sodium and 
potassium. Since then numerous properties have 
been detected as belonging to electricity. Those 
affecting the human body have »>een divided into 

. • D* ITT*. P 1:1 ^ ||# 
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mechanical, physical, chemical, and phviioU^ 
The first throe affect both organic and inr,°*i 
mnttcr, but not in the same way, the » >r ,'"'***** 
life modifies the action; but the phy**?** 
effects of electricity are peculiar to living b2?| 
and are simply modifications of the ordinarT^ 
processes. Electricity may increase, dimj£H 
arn-st, or otherwise modify their action ; i, 
secretion and excretion, absorption, reflex JZ 
and nutrition. 


The physiological action of the induced cun™ 
is almost nil. The duration of the transit of the 
current is not sufficient to produce any of the 
characteristic effects of the passage of a current 
of electricity, and the currents are alternated uj 
a reverse direction. They only produce a mo- 
mentary contraction of muscular tissue as is pro* 
duced at every make and break of a constant 
current. But the makes and breaks are so rapid 
that the muscle has not time enough to relax 
between each, and a prolonged tonic contraction 
result* as long as the application of the electricity 
is continued, or until tbo muscle relaxes through 
sheer exhaustion. 

Although perhaps the induced current may re* 
due*- the amount of blood flowing to a part during 
,tH application by causing contraction of du 1 
muscular coats of tho vessels, thoro is no douW 
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that after the application ha* ceased » r * tonct * on 
set* in an«l n warmth is experienced in tb® par* ‘-f 
tho laxly o|M*rated upon through dilatation «»f the 
vessels and tho consequent freer supply of blood 
to the part. Hut the physiological action of the 
constant current is of a much more complex 
nature, nnd is not yet thoroughly understood. 
But it is probable that it does not produce relaxa¬ 
tion of muscular contractions and therefore cannot 
1 h> snid to have a distinctly opposite effect t-> the 
induced current. There is no doubt it induces an 
increased flow of blood to a part of the body in¬ 
cluded in the circuit, especially at tho neighbour¬ 
hood of the application of the electrodes, nnd there 
must be a corresponding dilatation of the vessels 
to allow of this increased supply of blood. But 
whether the dilatation of the vessels is due to a 
relaxing influence the current has on their mus¬ 
cular coats or the chemical changes produced in 
the tissues supplied by those vessels and necessi¬ 
tating a freer supply of blood is an undecided 
question. 

The constant current does produce contraction 
of muscular tissuo, just as tho induced current 
does, at every innko nnd break, but the redness 
of the part is produced if a moderate current as 
regards strength is allowed to How continuously 
for n very short time, the previous or subsequent 



(C) Jeff Behary 2019 

















I 


i 





muting ami breaking of the current 
have no effect upon it 

It is probable that change* an* induced ^ 
ultimate tissue cell* of u part exposed to « 
stant current of electricity analogous to l! 
chemical action produced in the electrolyse 
water. If the curront in weak the proa,* 
uot go ho far as splitting up the watery part* fJ f ^ 
coll into oxygen and hydrogen, but produce* NjQl# 
sort of activity in the cell not pn-aent then 
before. It increased or alters the character of tf* 
secretion of the cells composing secreting ^Urnl* 
as evidenced by the increase of saliva and riniaU* 
taste in the mouth produced by the application ,/ 
a continuous current of electricity anywhere is 
the neighbourhood of the salivary glands. Thii 
probable increased cellular activity, the quickening 
of the building up and destruction of cells new- 
ccasingly going on in the living body, is sufficient 
to account, for the increased demand for blood 
required for these changes, and the resulting 
increased supply afforded by the dilatation of the 
capillaries. The capillaries do not dilate by anr 
power possessed by the constant current to cau* 
muscular relaxation, but secondarily through 
nervous influence excited by the demand produced 
in the cells for more blood. The action of the 
constant current upon muscular tissue, if anythin? 
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beyond, besides inducing these probable changes 
in tho ultimate muscular elements leading to 
increased activity in tbo ultimate cells, increased 
nutrition, and thereforo increased tone (as it ia 
called), is probably to induce contraction rather 
than relaxation. 

Iu considering these changes in the cellular 
elements of the laxly and in tho blood supply the 
osmotic power of electricity must not be for¬ 
gotten. It has been found that if two fluids of 
different densities be divided by a porous dia¬ 
phragm and an electric current bo made to pass 
through them osmosis takes place in the direction 
of the curront. If the current passes from the 
lighter to the denser fluid the natural osmotic 
action is increased; but if the current passes in 
the reverse direction the osmotic action is reversed, 
the denser fluid passing through the diaphragm 
into the less dense. Tho osmotic power of elec¬ 
tricity probably explains the influence of galva¬ 
nism in causing tho absorption of fluid effused into 
joints or serous cavities when applied in such cases. 

In a recent paper on tho formation of uric acid 
Dr Latham, the Downing Professor of Medicine 
in tbit- University, has sought to prove that tho 
presence of uric acid in tho blood is due to the 
imperfect metabolism of glycocino, which takes 
place under certain conditions, one being uu 
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insufficient amount of exercise. When a pm^. 
amount of exercise is taken the glycocin* u tm*. 
fornuNl into urea and normally eliminated by 
kidneys. He has also sought to prove that U* s 
inorc*to-bo-desircd metubolisis is dependent tqx*l 
o due amount of nerve force, nnd that the prod'*, 
tion of nerve force is encouraged by exercise, h 
has also ln;en proved that the contraction a t 
muscle produces electrical currents. After poAv.&i 
on to describe the electrolysis of urea carried am 
by Professor Dewar, also of this CnirenitT, 
Professor Latham makes the interesting nimrk 
that “ if there be any correspondence at aQ 
between nerve force and the electrical current 
this experiment possesses great significance." 

As a matter of fact we do not know whatnem 
force is or what electricity is; they are both 
possibly modifications of motion ns has best 
suggested is the case with heat and light. AH** 
know is that the only distinctly appreciable chain?: 
in a nerve during the passage of a nervous 
impulse is uu electrical one (Michael Foster). « 
would be a happy result of the inquiries above 
alluded to if in the future we should be abb M 
prevent gout by the application of electricity. 

In many cases, it seems to me, the natilfl* 
nervous force or impulse, as it is called, is *1°°* 
wanting or very much reduced in strength 
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Ml OM, occur lifter Terr mrm> «>'l P rn " lrn ' “* 
illnesses, and also in person* who from J 
ciuim* or other, such a* mental -tram, antt* 1 ^ 
grief, exhaustion from bodily exetmm, un< tie 
lik<». are brought down to a condition whu-h i- 
cnllcd « being below par.” In some familn * tU* 
condition of health, or non-health, *eem> *« * 
constitutional, mnny members being characterise 
by nn apathetic phlegmatic temperament. U> 
whom the jierformanco of any of the active 
vocations of life seems a trouble; they wont 
rousing and influencing by some unwonted stimu¬ 
lus to make them take an interest m, or do, 
anything. In many such people 1 have observed 
conditions which have led roe to supiK.se that the 
natural nerve force or current is decreased in 
amount. Although their electro-sensibility is not 
impaired or the resistance they offer to electricity 
increased, it requires a much stronger current 
than usual to produce muscular contraction, anil 
therefore I should argue, that it requires a much 
greater mental effort or a much greater excite- 
ment for the production of electrical separation 
(when artificial stimuli are not applied) to produce 
muscular contraction or mental activity of any 
sort. The normal amount of electrical separation 
going on in the l»ody is reduced in quantity, or 
the centres for producing electrical separation (if 
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ixt) lire not, executing their function t otU 
™t. I can suppose that such a c „ 0l ^ 7* | 
electrical separation does exist and that it tB 
likely ait tinted in the medulla. I hare 
this redaction in electrical excitability np fl j 
to follow severe cases of typhoid fever »k. 
patients are in thnt childish and somi-idioti*^ 
which not so very infrequently nccompanie* w - 
valescence from that disease. Anti general nj. 
vanisntion quickly restores such persons to | 
proper nervous nnd mental condition, gives th«a 
courage and buoyancy of spirits, and generally 
improves their nervous tone. But it is not necn. 
sary to demonstrate the presence of an electric 
centre in the humnn body to argue that electried 
separation does, and is continually taking plat*. 
McKendrick, who denies the existence of such a 
centre to all but a few fishes and animals, allows 
that electrical separation takes place in the 
muscles at the moment of contraction and in th* 
retina of the eye on the incidence of light, due in 
his opinion to chemical changes. All the vital 
processes of the body, the building up and it- 
generation of the tissues, digestion nnd secretioo, 
are accompanied and carried out by the iiwaw^ 
chemical processes, and in this human laboratoiy* 
it to be maintained that all these chemical **• j 
actions take place without the production 
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electrical separation? On tho other hand. «n 
reality, may not the body Ikj look'll upon as 11 
collection of innumerable small batteries continu¬ 
ally splitting up electricity into it-> positive and 
negative components ? 

In living nerve there is always a natural nerve 
current which can be detected by a galvanometer. 
The only change we ure at present cognisant of as 
accompanying a nervous impulse is a negative 
variation of this natural nerve current. It is not 
dependent on tho nature of tho stimulus which 
produces the nerve impulse, that is, it may be 
chemical, mechanical, or electrical, or from one of 
those modifications of motion known ns sound, 
light, or heat. Of the uature of the action of 
organic or vital stimuli we know very little 
(Michael Foster). The rate of travelling of the 
uegative variation along a nerve is 28 metres per 
second and is identical with the rate of travelling 
of a nervous impulse. The negative variation 
passes in the form of a wave. Tho whole wave 
takes -(tOO” of a second to pass any given point 
of a nerve The length of the wavo is 18 milli¬ 
metres. Therefore a nervous impulse is u mole¬ 
cular disturbance propagated along the nerve in 
the form of a wavo of the length of 18 millimetres 
and poiworing a velocity of 28 metres per second. 

The experiments of physiologists of the present 
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,lav on tlit* action of electricity upon nerr,. 
ti»e natural nerve current* have been confin*^ 
the action of dynamic electricity in the form of ^ 
constant current or the interrupted current, i 
cun find no experiments us to the eh-ctit*^ 
condition of nerve# under the application of 
electricity; for example when a length of 
is charged positively. When a constant cun** 
is passed we know that the normal nerve curr^^ 
is increased about the region of the jiositiTt* po^ 
This corresponds to the observed action of t 
positive charge in improving the general nerve* 
tone of the body. The negative charge pnxlue* 
a comlition of botly as of utter prostration, 
similar to that produced by blood-letting, id 
similar to those conditions I have described ■ 
accompanying great prostration from severe illnea 
or other causes when the irritability or normal con¬ 
dition of the nerves has deteriorated, the auturai 
nerve current diminished, or the nerves are in * 
condition of permanent decreased excitability. 

The relationship between electricity and nmt 
force has given rise to much controversy. Sir 
Johu lierschel* hints at this relationship 
supposes that the bruiu may be either theory 
of secretion or at least of t ho application, ^ 

Cl4 wrwifl; he remarks, “If the brain !*>** 
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elrotric pile constantly in fiction, it may be con- 
ccivcil to discharge itself at regular intervals, 
when the tension of the electricity reaches a certain 
|mii nt along the nerves which communicate with 
the heart ami thus to oxcito the pulsations of that 
organ. Ur Arnott also hinted at some such 
cause being the active agent in keeping up the 
regular pulsations of the heart. 

Ur tiohling Bird did not believe in the identity 
of electricity and nerve force, but believed that as 
electricity will oxcito magnetism in a Ixir of soft 
iron so will electricity oxcito nerve force in the 
brain or nervous cords. Drs Beard and Rockwell 
the,r work 0,1 ‘ M«dical Electricity' say that 
“between the behaviour of electricity in animal 
bodies (animal electricity), electricity in general 
(statical and dynamical electricity) and magnetism 
there are analogies so close and so consistent as 
o warrant the view that nil are but different maui. 

° t . f T'" Ur Vivian ■«*» 

. th V mferenoe ***• by some, too hastily 
drawn, that nerve force and electrical force are 
" entical. That tho two forces are related in s 0 
far that the one most readily excites the other 
there can bo no doubt, ami that they are very 
c osely correlated there is overy reason to believe 

' <t that they uro not identical the folloirinJ 
reflections seem to show » ® 
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that of electricity 
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««o \,. rVl . forco is not conductihle 

metallic wire. 

“3. Cold diminishes tin? conducting po W< _ J 
nerves for nerve forco, whereas it incre**,, ^ 
conducting power of solids or fluids f or |: j/1 
tricity. 

"4. The crushing or compression of * 
destroys its conductivity. It may be, how 
that the crushing of u nerve is analogous to ti,' 
breaking of the copper conductor in an iaa&M 
telegraph wire." 


To this it should be added that when a cum* 
of electricity is passed along a nerve it only tn2 
at the same rate as nerve force. And the tm 
inent that a ligature placed upon a nerve arrw* 
the passage of a nerve impulse, and would on 
arrest an electric current, is not altogether tm 
for an electric current of low tension passed*!* 

a nerve con be stopped by the application cf* 
ligature. 1 


r ^ cba °l Foster dismisses this question J« 
that “ of tho nature of the actioc * 
^ *uic or vital stimuli we know very little.' 
of the most interesting facts connected^ 
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tb * ,n * oeno ® of electricity upon nerve force has 
, * l0 * ri1 b 7 experiments carried out by Dr 
Poore. Ho Iim proved time, the passage of the 
continuous current through muscles or the nerves 
"applying them, increases their susceptibility to the 
stimulus of the will, and also their endurance for 
voluntary muscular action. He found that a 
weight of seventeen ounces could be bold out in 
he hand at right angles to the body for double 
the time when a constant current was passed 

us^ H ' C | “T t,,a, ‘ When °° electri «ty was 
“ Ho »ko found that the force of voluntary 

couIdt P 806,00 mC ° 8Ured b * ** dynamometer 

could be very greatly increased by the passage 
through the arm of a galvanic current. H V«s 
°um t mt galvanism increased the force of the 

ZT" lhisom .A 

Other individuals. Thi, „ ro „Z T " P0 " 
current in restoring tl„. excitability of 

n.u,do, h „ boon call,! to nfr J 

zsizz: “■ 

ptiUMSH than any amount of hereditary ,»red„ 

postUon or abundanon „ bacilli; ^ W 

3 


(C) Jeff Behary 2019 













metric pre*#ur« InHwnoN the bfo»H 
that electrical changes in the utra.^nl 
the approach of « thumb r»torm, mflumjgZ 
many persons presetted of debeel*| * 
nerveti; that Mntnd in the form of 
tin influence upon the circulation, oodouu, 
the vaso-motor system, but | low 

’I '•>' »»"•"-• wet lt |»r«an U Ji^j 
We also know that the varying ribretJoZ^H 
producing light, of different colour* h* V( , „ 
inHucnco in the treatment of the msad* m 
thoao several iniluoncea net we nre not a* 
to explain. I he difforencu produced j n 
sensitive or nervous people by suddon iuid 
changed in the weather, especially sudden cL-* 
of temperature to which this climate is wyj 
is due to the electric changes produced m «* 
individual. 

Tt is a well-known and recognised fact that 
few hot days in succession so change the electro 
condition of the surface of the earth that i 


thunderstorm is often necessary to mu* 
equilibrium. It is impossible for human bmp 
to remain at a position of zero with nyri 
to oloctrienl potential when the potential of rrsj 
object around is varying. Induction alone«edi 
produce electrical separation. It is fortuo* M ^ 
us we live in a climate with the utniospl^ * 



W M tf i i i with a dry atmos 
voddwflwaaniidnlilf 

m hare mere mftoe 
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prerd. TW •clf poMManoa 
bwwivif !•. Safftshm 

• .: •' . iito-i .,nd dwii| 

drMiuctia of more »uutbern c 
thr chi. { til AH* for rr*t<(f 
there pan* of the earth whe 
the nuunfeetatiotta of amnia 
are almost mcredibh* to thr 
ulaml#. Kubbtng the fret 
a*rj»-t will vimtilo nu inhabit 
State* of America to light t 
which will p*Mi when be pre« 
,D ' r **^ P°i°t of a gas burner; t 
* re produced by oombing tbi 
atmosphere alone prevent* ui 
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Tliere are good reasons foi 
electrical conditions of tho a 
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ehargtd with moist urw that the varying electrical 
conditions can Ini more easily equali-ed If *‘><?h 
sudden changes of temperature took place m 
countries with n dry atmosphere the inhabitants 
would suffer considerably. Perhaps these climatic 
conditions have more influence in producing the 
peculiar characteristics of nice than has been sup- 
posod. The self-possession nnd undemonstrative 
demeanour of an Englishman umy Ik* due to the 
more ready equalisation of electrical disturbances, 
and the excited and vivacious tendencies of the 
denizens of more southern dimes to an absence of 
the chief means for restoring equilibrium. In 
those parts of the earth where the air is very dry 
the manifestations of animal electricity recorded 
urc almost incredible to the inhabitants of these 
islands. Rubbing the foot a few times on the 
carpet will euablo an inhabitant of the Southern 
States of America to light the gas by the spark 
which will puss when he presents his finger to the 
metal (K>int of a gas burner; and electrical displays 
are produced by combiug the hair, which a moist 
atmosphere alone prevents us from perceiving in 
this country. 

There are good reasons for believing that the 
electrical condition* of the atmosphere influence 
health. I have deferred reading my thesis hoping 
to haw had more leisure or opportunity for ob- 






(C) Jeff Behary 2019 



















ITT 


46 

nervation and experiment I hoped to has* i 
j n possession of incontrovertible facta tb«t 
rnl conditions of the atmosphere ./<, infl^ 
health. I can now only argue from wh*t j 
already been written that it i» likely that t|>. 
no and show in what direction 1 hope to 
to prosecute inquiry. I have therefore to 
to the observations of others and can only 
deductions from the facts which they detail 
these facts in many instances bear out the yw 
mentfl of eminent observers quoted in mv 
thesis. - If they be compared with the fa 
recently discovered concerning atmospheric 
tricity and teirestial magnetism they will in msai 
instances be found to correspond. But thiimdi 
seems to me to be certain, that if difference* a 
the electrical condition of the earth do take pte 
and are continually taking place, a higldv sensiti* 
organism such as the human body must participak 
'and take cognisance of these changes, and it i# wt 
too much to suppose that these changes lxavr txz 
influence upon health. 

To put my proposition in another way. & 
conditions of the atmosphere which have 
noticed to influence health prejudicially *** 
accompanied by a development or increase in ^ 
amount of negative electricity. Before a thund^ 

• ‘ {Spasmodic Asthma,’ lWfc 
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■torin, -h™ ,..nr *+• <* 

"">■ "--r »«' mclr^nb. c 
“ malaise M and oppression, the atmoaphen in 
neighbourhood of the earth ia negatiToly electri¬ 
fied, nod 1 have known ladiea made to feel ex- 
tremelv ill when attending a lecture on electncity 
accompanied by experiment* when a large amount 
of free electricity 1ms been produced. The |>osi- 
tivo variety being more easily conducted away 
itiMw rnmiunx nn undue amount of negative <*lec- 


tricity. 

In my thesis on Asthma for the M.B. detrree 1 
hinted that possibly the varying eleetrieal con¬ 
ditions of the atmosphere might explain the 
seemingly unaccountable conditions which in¬ 
fluence and produce an attack of the disease.* 
Since then the struggle for existence which young 
physicians have to maintain has prevented me 
devoting the time 1 could have wished to investi¬ 
gate this theory further, not* am 1 able to discover 
that very much additional knowledge has been 
obtained by those who have Imd time to prosecute 
investigation. “ We know that the electrical 
potentials of different places on aud in the earth 
differ considerably, sometimes to the extent of 


bpa.m.Hj.c Aathniu.* A ihcri. for the M.B. de K r« of the 
Lru.rrutjr of Onmbrid*, Bjr W. E. Cuubnd*c, 

''Iglitim, Bell A Co. *do<t edition. p|). 9.1". 
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$ rrvr»l hundred volt*.”* ” w * obtain 
formation from the current* observed ^ ' 
trough wire* joining fwirts of the c-a«h 
§epa rated. ”t 44 Electrified masse* of ^ 
H ( no great distance from the earth's snrfo^ 
continually altering tho distribution of Hectr*J 
“ which is. however, generally found to 
tivo on the earth's surface.” 

Sir William Thompson found that the 
of the air varied very rapidly near the s,^ . 
the earth. Thus he has observed a differ«*|^ 
potential between the earth and the air ni nr ^ 
above it, equal to 430 volts in ordinarv fair ^ 
ther, and in breezes from the eastj and nortt^g 
ns great a difference as this per foot of air. Tfc 
potential is perpetually fluctuating, even in fa 
weather. “ The potential of the air appears Uih 
generally positive in fine weather, and negjfiT* 
only during broken or rainy weather.” 

These recent observations point in addition 
the suggestions I have made in my former tins? 
that the negative variety of electricity has a dd^ 
terious effect upon health.§ I believe I b* 
produced a fit of asthma by charging 

• The electricity produced by one Darnell'* crll=l t,? ** 
t • Electricity and Magoetiia.' By Prof. 

PEA 

l Thawu on ‘ Hpatmodic Anthuui.' p. 
f P. 9, ibid. 
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negative electricity Th»a wiu the rwult of »cci- 
iliMit, at at tho timr I mad© tho experiment I 
under tho impression that I wm charging my*«‘lf 
poiiitivoljr. The unpleasant result ha# not ©ti- 
cournged me to repent the operation. Another 
member of thin University, who suffer* from 
asthma, tell* mo that he ©xperienoed a similar 
result when clutrging himself with electricity in 
the Cavendish Laboratory * 

lu delicate individuals und persons of a nervous 
temperament tho changes of weather, and espe¬ 
cially an east wind, are known by common obser¬ 
vation to act prejudicially. I know that 
attempts have Ixhmi made to account for these 
effects in other ways. The recent observations of 
the daily variations of terrestial magnetismT 
accord very closely with the electrical changes by 
which 1 have tried to account for tho periodicity 
and the exncorbations of dyspnoea in asthma.t 

• Sc« aUo a o«uh! mentioned hy Sir Tho*- Wnt*on in hii lecture 
on “ Asthma M in the * Principle* and Practice of Physic,’ in 
which ^alraniim produced an attack of the diaeaae. 

t • Electricity and Magnetism Prof SilTanna Thompson, 
p. Id). 4th edition, 1S83. 

I Vide * Spasmodic Asthma.' pp. V, 10, 
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In our climntethe south-west winds which- 
usually warm and therefore light, cau* • M, 
the barometer, and they are also usually chars* 
with moisture from evaporation from tlw ™ 
expanse of ocean they pass over and are therds* 
charged with positive electricity. 

The east and north-east, winds arc cold andtfcr 
from passing over vast continents and are tht«* 
fore denser, and cause a rise in tho Iwirometersd 
are usually accompanied by an increase in ti» 
negative electricity. 

Tlx* predominance of positive electricity in fv*'-' 
weather is the cause I have assigned fbr^ 
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immunity then experienced from attacks of pun* 
nervous asthma, though tho ordinary dyspnust 
accompanying bronchitis and emphysema i- often 
increased. 

When wo consider that every vital process is 
most likely accompanied by the production of free 
electricity in our bodies,—that the incidence of 
every rny of light upon tho retina,* our over)* 
act of thought, and certainly our every muscular 
movement has been proved to produce electrical 
currents ; is it possiblo that tho varying electrical 
conditions of tho atmosphere can take place 
without influencing our systems ? The electrical 
separation taking place in the human l>ody is of a 
kind intended to counteract as much as possiblo tho 
changes likely to be induced by tho atmospheric 
electricity so tlint the normal functions of tho body 
may not be unduly interfered with or arrested. 

Although tho earth and inanimate objects ujwn 
it are usually negatively oloctrifiod, human beings 
in a state of health are almost invariably found to 
bo positive. When the body is insulated the elec¬ 
trical condition is easily made manifest by the uso 
of a condensing electroscopo. Dr Poore in his 
work on ‘ Electricity in Medicine and Surgery* 

• Prof. Mr Kendrick on * Animal Electricity.' before the 
Aeaociation for the Advancement of Science. Scjitcmlxr. 

two. 
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H*y*. “It ia remarkable* that hardly % 
person* are in the Hnnu* c.iinlition electrical' 7 ** 
nervous irritable people ure said to exhibit 
active electricnl condition than penM>ng Q f a "^1 
/nntic temperament.’' Dr (folding Jjj^j 
lecture** before the Koynl Collego of I*h j 

18-17 attributes this existence of free efectJ^S 
the human body chiefly to evapornt ion nmj 
tion and ho sums up his observations ^ 
point under the three following heads 
electricity exists in the human body:-, ' 

14 l8t - In a staty of equilibrium, common to J 

forms of ponderable matter. 

“ 2nd. In a state of tension capable of aetbf 
the electrometer, giving to the whole bodjs^ 
rally positive condition, and arising i n all 
bility from the disturbance of tbo normal elects 
equilibrium by the process of evaporation and* 
spiration. 

“ 3nl. In a state of current, a dynamic cooditioa 
arising from the disturbance of equilibrium brtk 
union of carbon with oxygen in the capillary ?> 
tern, and front other chemical processes going c* 
in the body; such currents, although suqwcud 
to be everywhere existing, haviug been iel*l 
detected between the skin and mucous tncinbf* 
the stomach and liver, ami the interior and a* 
rior of muscular structures.” 
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The good results derived from the use of stati- 
rjil electricity wore probably misunderstood and 
did not depend ujkhi the shocks given to the sys¬ 
tem of tho individual but to tho preliminary 
charging of the patient with the electric fluid 
which possibly counteracted tho electric condition 
on which the illness of the patient depended ; tho 
morbid condition de|>enditig on tho presence of an 
accumulation of negative electricity. As a matter 
of fact most patients when charged were charged 
positively. 

Should I be able by future experiment to prove, 
what 1 very much suspect to bo the case, that 
negative electricity exercises a baneful influence 
upon health and that many of the conditions of 
ill-healt h and depressed vital energy are associated 
with the development or presence of an increased 
amount of negative electricity in the human body, 
the form of treatment by statical electricity will 
again come into vogue and the electroscope will 
become an indispensablo adjunct to tho many in- 
Strumeuts now employed in physical diagnosis. 
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/It*'/, on a bend A'f/M between two Lvont p «ll«nt Or, three Lmjanlt 
ht aJ* Guitt. 

Granted unto JtMn Str/nin/ou of Slant-tt am) £/.'»* in the P/ak, in the 
* County of Derby, and to hi* DtHfndinn, bj Si T ittmaj > 7 . Gtar^i 
Garter, and Sir JuJka Dug Jolt Norroy.tht- 14th of June, and 4th year 
ofrb* Reign ol King Jamti the Serur.d, /Lw b Demmi 16SS. 

See Lyfon'* ** Magna Britannia,” Vol. V. Dcrbvlhirr. London, ilir. 
“ familie* rxtmtl, or removed out of the County line* 1500.” 
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Elctfricitnte ct Operations cjus in 
Morbis Curandis. 

<UI A M, 

ANMUIMTC IlMMO NUMINI, 

(■ AWlnrtH# RnmMi -tirfu Ym, 

D. GULIELMI ROBERTSON, S.S.TP. 

ACAPIMIA (OIKIUROINA 
■ • c ■ • * 

Ainpliifinii StNATUI ACADEMIC I 
Cl iwWIAlmj* IACULTATM M EOICA tterru. 

Pro GRADU DOCTORATUS, 

DMUII^II IN Ml IWCIN A ■l>»TIIIUI AC niflllAIII 
• it » at tiaitici t ■ ami} 

Kruditorum cxamini I’ubjicit 

ROBERTUS STEAVENSON. A.M. 

Britannus. 

Soc. Med. Sod. nec non 
Sue. Phyf. Chir. Soc. Hon 
1 Nil mnrtiUlwi uiluum el. 

• Carlsm ifiitm felinin ttaltitu » t*^u* 

' l*ff nortrum fatimur litliu 

• ItacuihD Jitvttn pontrr Fciuit*. 

Hiwat. Cam. 

Ad diem *4. Junii, hor» locoqoe folitu. 

EDINBURG I: 

Apud BALFOUR ei SMELL1E. 
Acsdcmiac Tvpoftapho*. 
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Fiiio n«i mniao 
(oannn Ojhlw d« lana^okirity, 

Aurati, 

Omuibui, oh morsm comkatcn. 

Uli. urn oh faroilumitcm, 

Dum in Academia Andreapolitana 
Philofophiae Audio per trisnniutn rertabantat. 
Quam oh am ic it tun 
Qua fihi tnde drviniit. 

Chariflimo ; 

Ncc non. 

Senator! illuAntljmo 

J A C O B O WILKINSON, 

ARMIGERO. 

In rebua puhlicia, 

<£quc ac privatl* adminiltrandiv, 
Spcitotifiitno, 

Ob morum fuavitatem cl elcgantiara, 

Ob vitae quincriam probitatem, 
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Eruditiftimo 

J 0 A N N I BURN, M. D. 

Artem Appollinarcm apud Bcrviccnfc*. 
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Et civium lalutc, 
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Colcndo Temper et vcncrando, 

Ac ob confilium amicitiamquc, 

Quibui fc dignatui ell, 

Dum in academia EdtncnS, 

Per quadriennium Audio mcdicinac incubuit; 
Hafee Audiorum priraitia* 

Lacto Animo dicat 
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S I CUT genus humanum ex ftatu in- 
culto et barbaro, ad morum comitatcm 
ct urbanitatcm progreditur fenlim, ita phi- 
loiophia ex primo quail diluculo ad perfcc- 
tioncm procedit. Uno In icculo, cal'us lor- 
tuitus vel ingenium profundum divcrlis arti- 
bus et lcientiis originem praebuit, leculorum 
autcm fequentium indultria ct cxperientia 
magnoperc hafcc excoluit. Tamctfi non 
nobis vidctur, antiques recentioribus inge- 

nio fccundos fuilTe, attamcn hi iua experi- 

entia 
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intc r c c&rica cnumcnmda funr. Porro> 

a ndurn eft, corpora quae fluidunt eJcdr> 

% 

CU0 


, fjrrietf* 


no** 1 * 


Ju jd r» 1fafC ’ -r d uc * 
ftj«nnjr. 

^uando acqui 

i m carport quov«* H 
.urnuljtur, live *? 1 
cwutrn corporii parte 
luniubtur ct denUtur, 
don lupcrtkic aufenan 
metro Lugdunen/i accid 
J • Lnfinifa ct paic inert 
quilibrium rrnovatur. 

S f *• Conilanter alios 
fl«ioribm. ctfi longe ex 
utar. e. g. carboni nieta 

£* arboncm ; p™*™ 

2222 bus) **** 
. • s “l>tilita,e ct ninf 

m,a ’ Jd «Utcorn 

atq Uc f, P ° n dun 
det n. . ( c t 

E,hi Cpn CC n ° n ^ 













ium ct rcqoicni 

corponun, e.j. 
ium « requia 
xcitjn tcrtur 
extniue 
flan Ct dffia' 

poidit: • 

Irricnrn, is ^ 



PE ELECTR JCITATE. 5 

cum excitant non id dcduccre, quam ob cau- 
lam Non-coruiutlores , ct ca quae ducunt 
hand cxcitarc, atquc adco Non-Eleflrica dc- 
fignantur. 

4 to % Siquando acquilibrium turbatur, c. g. 
li in corpore quovis duidum elcdhicum ac- 
cumulatur, five cx quovis tollitur, live in 
cujufvis corporis parte vel iiiperficic una ac- 
cumulatur et denlatur, dum ex altera ejui- 
dem fuperficie auferatur, (quod in experi- 
mento Lugdunenfi accidie) condudlore admo- 
to, infinita et penc incredibili vclocitatc ae- 
quilibrium renovatur. 

S'o, Conllanter alios aliis anteponit con- 
uSonbus, eefi longe ex curtii refto dcricc- 
tl,Ur ’ *• S’ carb °ni metalla, et fluidis ante- 
Pon.t carbonem ; proximis autem itineribus, 
(caete TO paribus) aequilibrium petit, 
to. Subtilise et mobilitatc gaudet exi- 

J; C ° rp0ra duCCntia per- 

d "’ *'<1#* EJtfricis (e. g vitro Av \ • ,r 
det on,™ ■ 1 v g ’ ro > « c 0 inli- 

: ha “ non pervadit. 

pu, b u : fcC Pr0priC ' a ' ihuSC, ^-itatis ad cor- 
P“* human um ires funt applicandi modi, quo- 

rum 



(C) Jeff Behary 2019 









6 DE b L E C T R I C I T • T 

H, 

rum lino, qui frj/u/a/iovocztur, 
cum cxciratutn interveneclcftrici 

adcorporacircumjacentiatranfiret 'ZlT* 

unde nccel&rio in corpus humanu m 

i r - Dum «-* ^ci t ur :ziz 

dum cWbicnm corporis latebnts ' * 
que in tunas pervadit, et ad aerem e*2 
gradatim celcritatc pluri vel minore ZT 
miditate ficcitatcve aeris, per porum unZ 
qucmquc evolat,et fluida fecum ducit Hie 
cc modus applicandi, fluid! clctfrici cxdtri 
quahtates nativas exhibet, perfpintiooe* 
aftatim adauget, cordis et arteriarum pulb. 
tioncs quodammodo accclerat, ludorem iaepe 
elicit, et iecrctioncs univerlas promovet. 

Si corpori iniulato et fluido elcftricoa- 
citato plus jufto onerato Con Junior fubito ip- 
plicatur, fluidum redundans ilium nuxinu 
petit velocitate, et (dummodo accuminatu* 
non fit) forma (cintillae luminolae vix oof* 
pus relinquit, atque parti dolorcin et ru- 
borem per impulfum l’uurn infligit; vel fi 
condu^ori infulato et fluido oncrato coff 0- 
ft* humani pars quae vis applicatur» 


pE ELEC 


et idum 


lam - — 
prior eofdem pcnc j 
itimulo topico mec 
nor vix alium prael 
picum mcchanicum 
ocralcs aeque ac ft 
ramus, Scintilla aegr 
tin autem ftimulum 
Scintilla , ci non inft 
Si fluidum in tup 
‘ eltcfrici per ft ’ di< 
vel phyalae accumui 
ten iuperficic copia 
tn'ca enim non nifi 
Huidi quantitatem, q, 
but, o ^fius mutari q 
,gItur d »c#remus flui 

am praepondcrare. 
°mmunicatio unam i 

' ,C " n > application co 
c< lu"brj um ve , . 

for,i 








r u "' ^ 
L peratio> fl «- 
«««%* 
erem ewtraoj, 
^•nore, pro ^ 
porum un Um . 

d ucit Hie. 
ici cxcitati 



puljj- 
iudorem fciepe 



PE ELECTRICITATE. 7 

lam ct id urn accipit. fdorum rnodorum 
prior cofilcrn pcnc ac infulado edit effedus 
llimulo topico mcchanico conjundos, p 0 ft e - 
rior vix alium practer rtimulum praebet to- 
picum mcchanicum. Si igitur effeflus ge¬ 
nerate aeque ac ftimulum topicum defidc- 
ramus. Scintilla aegro infulato extrahenda eft • 
finautem ftimulum topicum folum volumus. 
Scintilla, ci non infulato, danda. 

Sifluidum in fuperficiem unam corporis 

‘ ff^^’d^e-g-laminae eitreae 

VC| acc *>mulatur et denfatur, ex al- 

tm fupcrficl ' e co P ia aequali pellitur; elcc- 

2: mn0n " ifi “'-am poft-unt tenure 
4 quantitatem, quamvis locus vel diftri- 

at, :rr S idUm ' in altcra - 

p^ponderare. Quamprimum autem 

^T”“ 

'ationc f U n er £ • . ' P " rc aUt nilnorc . pro 

fluid,', „ J n , ‘ e ' . C,c<3rici . condenlitionis 

foni ^ocatur XT' . Perfta, ° nis> ct '">l»'lfu 
• docitas enim et impulfus 

fluidi 
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8 DE ELECTRICITvt 

• - 

fltiidi clctfrici, accjuc ac aliorun, fl - 
v* rcrtlicndi gaudcntium, dcn&tio nc ' ^ 
Oum fluidum dctfricum in fupcrfi* 41 ^ 
tcram phyalac vcl laminae vitrca c 
° mrari fcrtur, ct !i corpus 


DE ELECTRI 


fluidum elcdtricum non nili opc W 
ducit) communicationcm unam 'm?* 
ramquc fupcrficicm inrtituet, aequil,^ 
per corpus renovator, corpus ia ura 
accerrimum vel SuccuJ/umm.a phytkfZ 
di fcrtur. Huic nomen Succujfui i mpooitI ,' 
et fluidum hoc applicandi modo (fa 
partim tantum, maxima autem pervadit*. 
locitate; itincreenim redillimo acquilihric 
et ditfuiionem petit aequabilem. 

Quoad igitur elcdricitatis ad corpus p 
plicationem, Infulatio plurimis in roorfc 
fine pcriculo, ct multis commodo, adluV 
poteft ; Succuilus paucis tantum ct in 
lumma laepe prudentia. Scintillae quam^ - 
cu/Tus magis, quam Infulatio minus,ircqu^ 
ter admittendae funt. 

Dum condu&oruin acuminatorum 
JciJkct fluidum clcdricuin cumuk tun) ^ 


ter et tine Scintilla e 

hendi, in animo veil _ 

tbrmj.quaecommodiim pc 
unit in mentcin, quae, ur : 
tur, Penicilla norninarem. 
cxritatum avide attraherc ap 
Ji igitur corpori humano i 
elcilrico piu» jure onerato,: 
duftor cuJpidatus, fluidum 
impulfu, fimui line dolore, h 
nu penicilli luminofl extrah 
pia et VC,0C «M fluidi per pa; 
qUC pIa «iimus tranfeuntus rr 
fi 1 ' patium |Wquod 
2'***** tantum neccil 

Jm r0aUSCr<! - Nulla 

oiitn ma,n r 3ant,a inftitu ' 

*•*» roCr- quod a<10 

“'""■no n*' m qoibus ,i 
for ^n etiam rC,, |S ’ adm <* 

B 









c *tat e . 



in r C aUgct ^ 
" u P cr fici tni ^ 

(M 

1111 °P* hu morut; 

Unam inter ^ 
**** acquUibrims 
HP 115 iftum acdpc 
a^,ct phyak£x^ 
uccujjiu irnponitirr, 
idi modo iytlem 
intern pemdit vt- 
illimo acquilifcriE: 
tbOem. 

ad corpus ip 
_jrimis in 



PE ELECTRIC!TATE. 9 

ter et line feint ilia e corporibus fubitoextra- 
hendi, in animo verfabam, quarta applicandt 
forma,quae cominodum pollicctur, mihi per- 
venit in mentcin, quae, ut ab aliis diftingua- 
tur, Pcnkilla nominarem. Pun<2a Huidum 
excicatum avide attraherc apprime notum eft; 
fi igitur corpori huraano infulato, et fluido 
cJcdlrico plus jure oncrato, adinoveatur con- 
duilor cufpidatus, fluidum exuherans, fine 
impulfu, fimul fine dolore, hac ex parte for¬ 
ma pemcilli luminoli extrahetur; unde co- 
pia et velocitas fluidi per partem quameun- 
que pheuimus tnuifcuntis multum augean- 

** 6 < P a,ium P" quod fluidum effugit 
“nphficaremus, tantum neceflarium erit mu- 

Cr0 ' ,e numero Nulla adhuc feci cx- 

S u «nvis rnihi eft in animo quac- 

coim^ 00 ^ CAan,ia * nfti,ucr * i probabile 
rhodcos fo| v V .' !' Ur '. <1UOd ad tumorcs Schir- 
fttnino praeav"’ lll " l,US '“PPurationcm 

r «i fortan etiam a<imodum utilc f»- 

Alltcquam 
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to PE ELECTRICITAT 

Antequam huiccc di(Tcrtati ori - 

ncm imponamm, obfcrvandum *■ 

clcdlricilatis exhibitioners ra ro 
proiequi; hattd enim oblivifci dehj d,JlgC?N * 
ct/i clctfricitas morbos quofda^^'^^ 
quail incantationc tollit, i n alij« m ^ ll|>r 
tuma eft utenda pcrfcvcrantia • ^ 

port fpatium bi me ft re vcl trinin/ ^ 
ex ilia aegcr accepifTct commodum 
quain tamen defperandus eft fuccMTu^ 
bos enim baud aliter curandos po ft ( c ’ 
menfes fuftulit* «Shenftone * wjjfo 
4 Patience is a panacaca; but where it jj „ 

* be found, and who can fwallow it.’ 

DE MO DO OPERANDL 

Ex animadverfionibus hilce dc appliaai 
modis, nobis conjicerc liceat, cledricioiB • 
perationem diverlam, iccundum applkatts 
diilimilitudinem, fore ; et revera compel 
habemus, fucculfioncm nimiam codec 1 
i&us vchcmcntcs modo vitam P 1 ®**, 


PE ELECT kiu 

appi^ 0005 aufcm 
^ tarp^ et quail mortua ac 

O0k 

Ut Modo Openndi in duas 
nn docti. quarum altera vuit e 
p, :hmuJo iimpliciter agere, ; 
plunmis argumentis ftabilirc coi 
duni dctfricum in corporibus vii 
lioonrm et motum per/iccrt*, ve 
WoNerveo elTc*; et dchinc, rl 
tnram paraJvlin tollcre, vis nerv 
wgendo, « itincre fuo impede 
, a>do. crediderunt. 

Dc priori autein opinionc prf 
dum 'ft; et ut iJlius in . P 
,n S“mrmus, ftimulantium ’ 

^u/dam in m „ . • ’ ut et e, « 

^rimulantia f P«S 

?**££? ***»«»" 
>^ue (r ° m '"^ntiun, 

M ° n, PcJlicr. 


• De Hacn ratio medendL 








c » t at e . 

ilci dchcm ^ ittr 

«**; 
* “ ***» <V 
. : **> lujniti, 

tnmdl " ft*, 
nmodum, ^ 

'-n lucctlTas; moiN 

ndcs poft f cx ^ 

Aonc autcm dui; 
but where a it to 
Swallow it' 

PERANDI. 


Y^ tirr de applia* 

E 's£maas > 

H-JBTJ 


DE ELECTRICITATE. n 

f jnxi/fc, ipplicarioncs autcm Icniorcs mem¬ 
bra torpid* ct quart rnortua ad vita in revo- 
cific. 

De Modo Operandi in duas abicrc partes 
yin dofti, quarum altera vuJt clcdxidtatem 
pro rtimuJo rtmpJicitcr agere, altera autem 
plurimis arguments ftabilirc conata eft flui- 
dum eletfricum in corporibus viventibus len- 
lationem et motum perficcre, vel idem cum 
Fluido Nemo cfle •; et dehinc, fluidum elec- 
tricun, paralytin tollere, vis nerveae copiam 
augendo, et itinere fuo impedimenta mo- 
vendo, crediderunt. 

duT'eTct utT 0Pini0 " e PnUS ,<X > UCn - 
» t Ut dltus in veritatem accurate 

rtimulantium ut ct cl o • 

^uibui'dam in k- T* c, <tfncitat,s, 

srinttr^r^ 

oitetn tantum ’ nCrVcam vcl 

litutc « quarund r ^ “ " CrVi fcn,ib '- 
*accidit ; „ dch . rC "' atlo " um 'ntollcmn- 

S-inis circulation' Praecipue 

,,on « ae S ue ^^,^''"' 1 '^ COn,rac - 

. r cr, nioniain corru- 

gant 
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'* DB electri CiTaTe 

gunt vcJ rodum, clFctf um » n fih n 
fieri rein primariura cdunt. **** non ^ 
EJc&ridtas, c contra, Paralyfi 
vires autem ejus ftimulantes h w . '"'V 
phacnomcna hand explicabunr 
emm neque fenlatione „ cc m ’ 

" m - " ,d , drco non excitandum^ 0 

c<ta t , ct hujuice fenfibUitatem ct 
amtegrat. ,rcs 

Eledtneicas Amenorrhoeam amovet«« 

° rcm menftr — f cquioriSi 2 

%»«■„ 

Frankhn, qm multoties elcftricitatcioce 
morboufusert, affirm* illam raro c.wt 
tionem fuam fefeUiffe. Sthauta*,, 

,em tortll,imis fiepe fepius pmimeiterre 

Ertit Amenorrhoea, et medicorum conajuix 
dcludit, lie, vinum et exercitium cords tf 


artcriarum pullationcs, magis quam dc&> 
accelerant; fi ergo hujuice etfdfhtffr 
mulo folo penderent, vinum, &c. magfl*-' 
hrx: poJlcrcnt propolitum; led expert 
hanc non ratam facit conlecutioncin. 

Tuflcfi 


de elec' 

Turn ores * lcirrha 
tcrJum fblvuntur, n 
vim ihmulanrcm ; cx 
do potius timendn for 
electricae, quae inanifi 


unpcairent; quicqu 

fpalinos inducit, ct u 

mUit - atquc idcirco 
tanda forct. 

tEI'C *rizado cajvit 

, rUm | ncre mcntum pr< 

T! 1 " 

, toi '>mod 0 ^. pcdent ' 
nates „ m Pp,,cat ne hr 

' Uac *«t « CCi a, “ C in c 

3s* ■ 

Tories j 

r> 

*• 











•Cl 


TAT; 


1 fib, 

i 


fp nrnn ^. 

^ W fi ***• 
hoc ■" *< 


ncn, 




^cabunj 

* m ° ,u M* 
•«**** fc 
tCrn « * 

amov «,ctfa. 
^ons, iaaitso 
c:nnc rcilituit,* 
^c<Snciratc hoc it 
raro ape£h- 

JS* 

is pcrtimarcr rr- 
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Tumores • fdrrhodei fluido clcGrico in- 
lerdum folvuntur, ncquaquam autcm per 
vim ftimulantem; e* ftimulo cnim fijppura- 
lio potius timenda font, et revera feintftiac 
eMneae, quae man.Tcftc ftimu/ant, fuppu- 
rafioncm properant. ' 

tOftadpnun per urc,e res tranfitum acce- 
te. eJeftnetaa; ft imu(amia autem 

impcdmnt; quicquid enim ureter ££ 
Ipzimos inducit ct nw • » ntat » 

reddif, atque idcirco b umt ' n angu/him 
tanda fj, “ “ m ° rb ° «*ii W- 

bmi haud tribuendaTunt 0 '''’^ 

1 u °d, ctfi W ; b rr derC & C ' rc vid «--tur 

—o JJz “**«**« « 

’ tci 'amen aliac , ' mus ! qua- 

acci picndae 

Indication,; a RUte ° S rati0nen ’ 

^ **«* « 

! v ’ a '* 27 r '• 4 - p - »*• ‘ ,uibus 

p. 
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quibu, i„ morbi, commodun, L ' 
expedandum crt pracdica* , ’ b ** * 
Cum ergo monftraviniuj 
elcftricitatis effettuum hmL** ""'"‘S 

imparem effe. fcmentiam a DclT^ 
pcrlcmtcmur, « arg UWenta a , “* "S, 

luam confirmandum allata rm 

,m - Dicit . collifioncs fluid, 
l.da animaliun, fluid um d( . ft . « 4. 

re fpontc latcntcmcxcitarc « hlT" ™ “** 

obt.net; fi enim eoru m ^ ^ 

fncantur, flu.dum eleftricum ex h,W 
tereffugerc. Obibrvandum eft a ntraiii ' 
non a poteftatc pcndcrc animalibu svim. 
hus peculiari, verum ab e/tfrici (m* 
crinum animalium) friftione excitatum* 
2 <io y Aifirmat nervos, prac aliis fviltna 
parti bus, fluidum e!e<ftricum ducere; «jiat - 
canem viventem, poftea quod gnndero^ 
nudaveris ct lecucris nervum, dedrifl® 
radii luminoli ex nervo jaculantur. Hst k 


tcrum non ex intima nervi fabric*, ^ 
humiditatc qua obtegitur, ct cx acu 


DE ELECTRIC] 

rut n riribus nuper memontis, 
t i eJectncitotcm imperfectc tai 

j/», Exittimat Huidum e 
quod lecundum ilium idem cl 
cerebrum, Tactus Icnlarioncm 
candurn non redire, verum ad 
angimus tnmiire. Huic aun 
quod corpora acquaii cop 
rno gaudemia libi invicem « 
ram niunicant ; Huidum ae 
mm niter corpora eledtrids 

T di/Funditur > « f ub 

IT/T™* %na 

ur & fce habentibu, “ 

vici„, f entir , ' "' qUe 

Po '™.obtirvandume,} T 

vea . aeque 9 u od c. 

%atur, pror) . ' [ r '\ nc <5 'Ua, 

‘'t adh Uc re( j C theor «m ex to 

" U| dum eleflrico 

* Ab CXR . 
luuj P^nicnrj, 

C Co ^ . 

r Ki u , • ne 

'"W 









dicarr - 

„. *•* 
V,mus . h,„ c ,. ' 

? h °- 

atn > DclliV ^ 
«r*n* ai| “ ^ 
lla„ ' 0 P ,ni «>« J 

1U * co "*ei * n *7 
“ fluida inter c, l 

•dwaricumh,^ 

^.'thocmanifehm 

** animaliun, crlnib* 

m «n tenebri- 

■icum ex hilct adde¬ 
ndum ert autem, fee 
c animalibus vivenev 
ab ekSr iei (oenp 
ffcione ecritatom A 
, pne aliis iytlemo 
icum ducere; 
i quod grandeur 
flcrvum, cle&t*** 
pcakavsr- $** 

t Tt &>na. 

,etex 



DE ELECTRICITATE. ,j 

nim riribuM nuper memorati., pender. Ncr 
n clertricintcm imperfafte tantum datmm* 

}'"■ Ex " ,im « fl ''id»m eledtricum vcl 
(<|U cJ fccundum ilium idem eft, nerveum aJ 
cerebrum, Tadut fenJariaoem ad oommoni- 
andum non redire, ventm ad corpm qu0ll 
tangtmus tranftne. Hukt autem rerponde- 

q “°f COr P° ra ac< ( lu li copia fluid! elec 
“ !, " de “ « invicem elecWcitatern 
non communicant; Huidum autem el^T 
cum inter corpora - ccrn ~ 

««iue diflunditur, et 1 ^ “fu^ 
nulla cloSricitatis oftendit « gna . °t ? 
; r fc « '“bentibua. nequc ^ *” 

:r p 

"orro, oblervanduin eft o uo j,. n . 

;«.« 1 uefir OT ^.nc 1 ^ ?,!lnCr ' 

Prortua dirimitur a " en ' US 

• Ab kcremus 

Wj ^ ?**■«* Co ®pcrturn k.u 

P ‘ Urn nervo, 

**’ ‘iu.inw, vj , C * * c,,c - fluiJun, clcftricun. 

^ •< corpu* integrum. 
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hcrcnnis nativum, vim ncrvcam «' 
lercmu.i, ct, 11 partim vim ncrvc^ ^ 
ta parte minueremus, res autem 
ita lelc habet. 


Hiicc ergo repudiatis, rationemo 
nis elcdlricitatis timidcct dididcnt Ur ^ 
mus, et ideam noftram hac dc ijuacilj, 
medium profcrainus : Imprimis autem 
dam fluidi elc&rici qualitatcs, ^ ^ 
attionem fuam in corpus humanum u l c . 
gantibus auxilium ferant, enumerable 
Nemo clc&ricitatis peritus ignont,^ 
dum eledricum cxcitatum, duidon®. 
tubulos Capillares tranfeuntium vdoaa 
plurimum augcre; dchinc plantanmm: 
et incrcmcntum promovet. Pcrlubttir 
ct tenuitatem eximiam fyfteraatii la 
vala etiam minima pervadit; quaprepr* 
deremus, Huidum claftricum,cumpff* 
ma copioie tranfit, fluidorum 
nima progredientium velocitatcm & 
absque cordis ct artcriarum 
non fallit hacc opinio; 


pE ELECTRIC! 

<0 reJ iniahtio 9 pcrfpim 
mul n sofeu ct ludorem copio 
eW cordis ct artcriarw 
tix xxcJeraL 

Ex hiicc rfuidi dcclrid cxcil 
bu*, nempe, lubtilitate cximu, p. 
p-n duccntix pervadit, velocita 
qua inter corpora iemet uniforii 
dot proclivis ell, potcfhtc qm 
per nfi clam minima tmnfitun 
ct^lrnnc, ex propriecatc per q 

.“^■Fia.dumducunt.Oper 

u atl £ 

L< invert,ga t ; on , . 

W. «quc ut T, r,tu m ' 

ha q uaed f' e0r “ 

de '"dole 

**>• m quo iLr^ ( netn 

■*££*«>«■ 

is?*** 


61 ru ° * 
‘“‘"miles 


. ' as ««no li 

’’ firfl 
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l 7 


R, C«T ATt 

n ncn ' c ^ etito, 
V ‘ m nc ^m > 

E ^tionctuo 
ct ^dcntur^ 

-•-*35 

Im pnmis auic 
cjualitatcs, ^ ^ 
■pus humanum b r 
int, enumerable-., 

5 pcntus ignore 
tiuidcncs 
vdcca 
piancaruna: 
PcrfiibES 
axn iyltemaa » 
qnaprjc^* 

cjbP* 

& 


|i 
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picx rcl infulatio • paipintioocm plan*, 
mum auger, ct ludorcm copiofum intcrdurn 
elicit, ctli cordis ct artcruruin puliationcs 
vix tccclcnL 

Ex hike riuidi efedrid cxcittti qualitati- 
I.UJ, nempe, fubriliote eacimia, per quarn cor¬ 
pora duernria pervadit, velocitate immcnli 

«“ COT P“* <onet umTormitcr diffiin ’ 
drn: podi* eft, potertate qua fl uidorum 

£2 e ' am ~ «•»». accelerar, 

mar. e 'P<>cac.oncm conabi- 

Ut inreft/gau'onem banc ritu m -|- • 

%uamur, at q uc u[ n . md,on P™- 

morb| - ,ndo]c ct cauia 

« quo Para - 

c, (*ncntia ap primc , . c,e<flr '«atis vires 

neceftc crt nC ' UntUr > » «odi um 

61 2 £E£;? ««- 

c - fc " ,c «. fyftcmatis 

* 10 1 * 4 . 
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to i/n 






"ATf 

nerve, Comprdlioncm.ct rt atum 
«■* vocurur. Elcftriciu, Pa^'S- 
In pendentem lantum tolli,. 
excom pre ffi onc origfeen.^PS, 
collapfus , gitur nm>nm 

doJem, ex quo pendet P araI i 

Omnibus patet, fangui n j 8 r : 
c. vaforum fan gl , ifcrorum 
Vim nerveam in f y ft emate Wwm ^ d 
dam ct lervandam. aeque cfc JIT' 
quapropter cerch rum vaToniu, ££ 
fortan horum divifione ct dillribunW 
ma, prae caeteris longc emian ^ 
FibriJIae porro nerveae ubique vajfe&nfc 
mis lu PP c ditantur ianguiferis, cf, feank 
anatomia peritiilimum Monro im 

The nervous cords have luch niunen 
blood-vellels, that after their arterial 
are injedted, the whole cord is tinged 
the colour of the injeded liquor.’ 

Nervos va/is fanguiferis energy® ^ 
prorfus dc here, quotidiana monct otp**** 


j^rxwruffl tentionc per Haemo 
fa unguinis per cerebrum ct 
boo immimiitur, ct vis nerv. 
pjanir dirainurioncm ; ultcrius 
ant'uinis effuiione, nervi vi fu 
ct, n unguinis iter per artum qu 
ropeditur, hoc mein brum vim 
flunit. ct paralyU brevi corripitu 
Vun nerveam, c contra, ad vale 
«e> Jojuc ncceliariatn clli fervan 

° CptiL VU auIcm mufcularis 
**a*™™, per va£| intcrvallo , on 
2 Jc ‘“iia > |i n g uinisci . ' 

pramovt,.^ um l 

‘•"Vfw auriC menU " UI 

anm HwcuJait, vi ' qUapr °P er . 

.‘***»» Mi,,„ ' ^ P"'var 

r^Pa^vr- 00 P °‘ runt - 

°® i^adente , 1( ) l ' r *chlo ) aci 
on ° dep^i . c "J ,u «i Arteria 
^mlan. l h ndcs . quae r , 1ru " 

puii*' . oiorb ° 

Vc < aiiK: , . 


• On (Ik nerve*. 














,c *Tat e 

* araJ yt»n c > ^ 
>iiit- .. • C, ^V 
• at » »n pi^. 1 ^ 

ndUCCli ^> 





^rculatia 

tenli °nen,,, 


v »ventc 


£i§na 


F* ^ ncccffina 
^ionim numeric 
■* dillribudcac !rs- 
■ emmet tiicnila 
biqac raiculismc- 
iferls, et, £cuaiz: 

Monro iz&z- 

fwrh S 23 C® 
t^cir ancTes ^ 

iwrt* 6 



PE ELECTR/CITATE. ,, 

fcttfcram tenfione per Haemorrhagiam Tub- 
Ijtj, bnguinis per cerebrum et nerves circu¬ 
it imminuitur, et vis nervea acqualcm 
pjrirur diminutioncm ; uJ ceri us progredicn te 
%uinis c/fu/ionc, nervi vi f ua privantur, 
et,!! thnguinis iter per artum qualemcunquc* 
impeditur, hoc membrum vim nerveam a- 
inittit, et paralyfi brevi corripitur 
Vun nerveam. e contra, ad vafonim aftio- 
- aque nreeflariam effe fervandas, „ emo 

J - V * autem mu frularis vcl nervea 

r vafi imcri . a))o )o 

^nguinis circuits praeZl 

^acopjunt auxiJi . cx cor - 

corum nwlculaits vi * q apn ^ cr * 11 fibr ac 

^tioncm iuftiner ^ r * vantur » c »r- 

, f>0ffunt: Dcf >*nc. 

" ,m pendente ad J r >raCh, ° d<:or - 
‘""'‘fcprehendcs ArtCriari,m Pul&. 

>^5r; f 2 ,mad ^"- 

TO “nnibus f crc . ’P rorf “scv»nefcunt; 
!"" a ' un > tsduli u „ " , W m ° rbo tcnc ntur 
,,it0 - \ ,0 ' ,ai “ bntchio 

* “no vel alibis debiliores 

^ntiuntur. 
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20 DE ELECT Rlcnv^p 

fcntiuntur. Quamvis igitur cord- . 
gra manet, fanguis in va6 rn cm i, r 
ralyfi labornmium minutiora baud^ 1 " ^ 
tur, ct vafa collabcfcunt. 

Quacunquc do cau6 p^,^, 
ducit, pars morbo vcxata vi ncn a -I*' 8 
ct motus mufcularis tollitur j dch :„ 7^' 

nis per mcntbra morbida circuit"^ 

dcbilitatnr, ct in vafis capillaribus ™ 

‘ puc nervorum r^'yticomm; imoiK 

tur, vcl prorius deficit. Tamctfi cauli^ 
primo pa ralyfi origincm praebuitamovoe, 
(scilicet cerebri vel nervorum comprwlo’.p- 
nalylis nihilominus haud raro permarxee 
dcinccps ex collapfu pendcrc fertur; ciIk- 
iione autem organica, vcl partium moj 
con rtituentiumnon conftat; dcdricitate/nic 
Ciepe fubito ainovetur, quae nervorum tSi- 
cerationes lanarc non iiibito potdl; coIbp» 
igitur Caula Contincns aliunde ell 
Sanguinis drculationem et * 6 **>*. 
fioncin, in ccrcbro praefertim ct nc ^V 
fcnlationcm ct motum confident * 

Urias efle ; drculationem quineoafl» ^ 


dE electric 

«■ p* 

I?-*. <kiiccre, nuper 

igitur cauia paralyse 

•?Tr. jdco ut nervos quo mn 
jjjj^aatur non amplius imp 
e^cunen liquid dedt, iin. 
pedtrre nequeunt, nempe. Hi 
d tibi propriis circulation qi 
fcintcgrarur, vi nervea derici 
Unonii igitur defedus in v 
propriis, paralvTcos ex collapfu 
earn conJb'tucrc videtur. 

Plurinu morborum phaeno 
“ " olir * wnfimilitudinem 
« VOw haemo 

M - 


^matifin, 
"wtione 


ct 


litatc 
P^dejis^ 


ct Sterna 
V ' res Priftinas _ 
IUS ^ronicus 
con comita tus ’ ar ‘ 
circujj.: • c * va<. 


Pualyfi^* dcf c<au 
' * C0 Vu at 






*Of. 


ip. 
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,c 'n n 

r "" r COf dn w ,. 

haud P*p£ 

!Tn Cl ' **** 

' ntn ° orb, lur 
^ ; ^"c li npi 

P'llanbus, ^ 

’ coru ®.’ imminai. 
Tamctli auJaqia. 
amorarur, 
cofnprdSoJ.fs* 
nro pcrnua£t,a 
krrc ferrur; ak 
si parti um ner * 5 
t^-ckdricmtt^ 3 
ocrronflD |LV 





PE ELECTR/CITATE. 2 1 

rjjntfn rtoncm in navis paruly/i lahoranti- 
!«* pc/iitus ddiccrc, nupcr monftravimus. 
^artfigifurcatda paralyfcos primaria tol- 
Iiiur, adco ut ncrvos quo minus muncrc fuo 
f^jganrur non amplius imped it, nervis vc- 
runumeri aJiquid deed, Zinc quo muncra 
pcrflocrc nequeunt, nempe, fluidorum in v.i- 
& fiW propriis circulatio, quae autem non 
fcdinrrgnifur, vi nervea deficicntc. Circu- 
luionii igitur defeflus in vaiis nervorum 
propriispual,fees ex coUapfu cauiam proxi- 
num conilituerc videtur. 

Plurima morbonun phaenomena fen ten 

44 ‘nfitdcbil es tterd ^T*? 8 ** P ro ‘ 
PWnan/cre, |j cct ^ et,am P ;,ra - 
ct vires „ •/J ^"' 3 8cnera,c &- 
^rifmu, ch %*' n3S rccu peraverit. 

—Sr-'»»- 

* ” ■'dds. 




C "^f. 


♦of. * „ 
h P* *&l. 




hunc 
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1 A 'f£ 


hunc in morbum facpc rcr m i nw 

cncrgiam « vaforum fu 

niinuia amittunt, ct hacc , ‘ C " r ‘ w * a* 
I lacmorrhagiam, & c , pro * " W 
imminutam, non recuperan, ^ 
Si, rationcin per qMm „ 

n dan,,Um VC ' W'™ "crveun, 

"° CI '’° S P r * ecav «. ani mo 

vMeZr n T , r 0b i' l,ili ‘ a,iad,,Ut -i 

video,tur. Caufac debilitantes (lien. ^ 
T* &c 0 ‘yrtemati applicate (i f 
ftint, vitam lubito dirimere po/Tunt; 

energiam imm.nuunt, quae energia m * 
per febrem vel vaforum aflionen, ciefa*. 
renovatur; unde jure fulpica mut , cerebraj 
pc <e, line valbrum aufta atfione, cncrgira 
<>iam rericere non podc. Quaedam prafloa 
ni bailor, apud audlorcs rurramur nempi 
paralyticorum cx morho febre fupervenieff 
Jolutorum,ct paraly/is ‘a coJlapfu diAs/®** 
cx ledamibus (ficut venenis, 
oritur. I rcrurn, fiquando paralyticus ex ek^ 


commodum aa 
^ tigtii membra rum 

„ab» incremenrum cit 
oatridonis acoc/fioni, q 
irtuj circubwtium augr 
mbtunius. 

Ex hilcc ct plurimis a 
ntquiquam ambigi vide 
niibui fibi propriis aliqt 
bro. encrgiac iuac necc 

i *1" 0 munere fuo fung 
t'ura lylicma finguifen 
** routuo aj>unf 

:-*£*«« 
^ioni ob/} P °' rUI 

Jin fa* lUbh 

***• Ner vi : matc ^e 

c,VaJis Su.re Utcm, ' inef i 
^ineipere „ au »Ko, t 















**» ^ 
*• ,cn fion Cn . "’• 

uZ V!m 

natUrj *ft«» , 
um **»■««£ 

1 “''ucconlen tUla 
tes (ficuicoim gi . 
tac - fi fortife, 
P cli UI'.t; u JU!oa 
cbn et nervorum 
f energia vix nia 
oncm erdeenrna 
ramus, cerebrum 
cZ'.anc, enerpim 
acdim preetcra. 

riipeftto*^ 


l Vf** 


&•)*? 
et& 


PE ELECTRICITATE. ,, 

tt&ite commotlum zed pit, prima valctudi- 
m» membrorum niorbo detcntoru m 
moli« incrcmenrum cito confcquitur, q U(X j 
nurrifionii zcccftioni, qunrn fluidorum per 
irtus cuculintium augmini, non tantoperc 
tribuamus. 

£* hi&c cr plurimis aliis obfervationibus, 

nnpmquarn ambigi videtur, quin nervi ex 
»6bas fibi propriis aliquid, acque ac ^ 

bro. energiac fee neceffariun, accipiunt 
fine quo munerc fuo fungi non poffij ’ 

Cum fyfena finguiferum et nerveum in 

^^L/cZZ entrsainviccm 

*. nlterius etkin Z abo,e - 

vires reftitui 5 ne 1 ue 

1"* ecaflioni obft:,„, , ’ d ° nec °mnia 

*«*> in ^ 

W au, c ’ r CrUtr ° inch °«U* 
*** Siuiferis auaife qUOdam aC “P t0 

lnc, pere, n » °pcrationcs fuas 

‘ZZx cZr f rvarc ’ p ° ,runt ; 

C"' Mtr,tc perfici/° 3 ,quU fcnfali oni 

propnis hife 
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- 1 1 ATp 

funflionihus acquc nectfirf 

Elcdtricitas ( fi c „ f r 
' Pwcpue capillares, cclcri P ‘“ ba k 

C«m ergo fluidumeto ricumc<c ;:;' t,,CTdi -- 

POn f "* mini ™ Pervadit. , J ^ 
minima fccum propcrat ,, , ^ 

umplificat; hacc itcrum elafficto,^ 

mplici contrahunt Hifcc reitmti, 

rUm a<aion « ct fluidorun, circuited 
vantur, nervi ex valis quicquid cgemad* 
nergiam luain recupcrandam accipium. 
Encrgia nervea, eo modo rcnovaia, cbm 
va/orum mulcularibus impertilur, quae »■ 
rum c,r cuJationcm per fiuidum eledricufl 


iriccpiam lervant, atque ita vis nervea ik* 
bilitur et paraJyiis amovetur. 

Si cnergia nervea tain per va/a nervon 051 
( l t,2m cerebri corticctn, (juaquavcrluniin^ 

JifO^ 


pE ELECTRI 

kcemitur, ticut * M 
fflU> • ierme procitl dufc 
jairiru nolin co clarior r 
tfoiktio per nervos paralv 
flKMJlnrr conari lumas) p 
anpeditur, cnergia nervea n 
ni foccil; q uamprim uxn a u i 
cinruJario renovatur, energy 

iocOTiimr, qua rurlus ci 
tor. 


— nerv 
* " Bn > lenfus et , 

*"***•«, , " 
a Q - P ra 

Pnptn tu "" mrfi 
^ c ner» am 

^tan, ^ mnc *^a 

9“eu? Ut Va/ brum 

C' ^ Pen 1 

a 

" la «ni( 

•p 0 










c, TA Tt 

»o„ ° r ^ 

indi,, : #tr - 
g 1 n °n ob. 




f* r tubuJos, 


dcv «^cndj : 
m «citatunj cor . 

; rfuida per V ju 

■ eorum lumina 

pracditi 
- rcitcratis, «- 
circuirus raxv 
egcnt ad c- 
acripioflt 
ifori 



pE ELECT R ICI TA TE. 2 . 

£001 icccmitur, ficul • M ON R () ceicbcrri- 
' ferine proctil dubio* comprobavit, 
Atfrina no/tra eo clarior reddetur; nam, fi 
orcu/afio per nervas panlyfi a/fetfos (quod 
roonrtnre conati lumus) prorius vel ferme 
uvpeditur, energia nerve a nequaquam /eccr- 
upotdl; tjiwnprimum autem Elcttrieitatc 
cinu/irio rcnovatur, energia nerves iterum 
kam " ur ’ 1 m "ri* c/rculatio fe rva . 

tur. 

»lNonn C pe„det morbi repentina ^ 

. >)“« ab Elearicitatis ufu paralvr' 

“ ‘""nium accidit ,v r, p ral > t ’- 

Pndcaricumadncr "^ u,ne Huidum 

N ^ncitatem „ rj ° litio ' 

^cnergiam „ _ tt,C,entt Pendet, 

gnuudims vdoir 
D Cio ** quoii 

duiij 


a, 
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“ bLE CT R , c 

rfum Kgcr utitur El c ft r ; • **' 

d “melca ricunidevea . ***+£ 

UUm P^y&wun, d 
d rum circulartium ,* • mcnfU| n c< i, 

U P fu ’Pl»s quameXv ™ P *«**+£ 

P ' nd l l <lapd.fi concedi r Cn,i ^ 

hoc > Nu 'ritione m ()cr „. * ar S u Wa>(ai a 

mile fecicns fl, j- ncrvos ptrlicf ^ 
I-. „ ’ fun ditus /’uhverfi't 

assess 

tran/wj m,s •“*"** « fa. 

vafor rT’ C ° m0d ° fluidum c,ftfWra " 
forum Uteri, cx quibus produitriuorma- 

•iruus, l umina extendit. Fortin qwkkin 

cxcmpJis duidum dc<fhricum, aequc ra£ v 

UrT1 ac utcrj ipdus, fpaimos folvit; cuni i> 

Cm ^ ru< ^urac qua mu/cuius Ick contnhex 

P diet, nofinct prorfas ignaros fatcmur,of t ' 

ntioncm fuam f pz f mis folvendis nop®* 

quam explicate aggrediemur. 

Eakfl 


PE ELECT 
E jjcxn modo CaJci 

pfppultio exponitur. 
^jvet. rhiidonim, per 
ccrventcs, vei crinum b 
protnovendo. 

ObJcrvationibus dc El 
tvJkndis Operationc per 
qiabui cum militate jam 
hiit quihib tempore fut 
Joiamen pollicctur, mme 
imprimis. 


qUarta 

^o nc am 
**bn tn m ° Vi 

10 

,ni pe, 









'<*110, 

f No 

Si. U r„. 

’ nu «mcn^- 
^itur 3r ^ u . 

crv * ^ Un)cn fujh 

, 08 
^vcrt.r. 

’ ilruum ci f o, in^. 
atUr a% 
***** Jevis primo 
crumpunr. Het 
nempe, fluids 

ct kern 
eJedriema 


Forian quibnfta 


a etjae 



df- 


fcfcrif ;cum*»* 
Ifjc coot/d** 

6»n ur ' c ? f " 






p£ ELECTR JCITATE. 2 7 

£ 0 j rtn modo CalcuJorum ex urcteribus 
propuJ/io exponirur. CaJviticm quinctiam 
,movc(, Huidonjrn, per glanduJas crincs lc- 
cetnenta, vcl crinum buJbos, circulationcm 

promovendo. 

ObJcrvarionifms dc EJetf ricitatis in morbis 
tdlcmlis Operatione perattis, de Morbis in 
ijiiihus cum utilitatc jam adhibita fuit, ct dc 
hilcc quibus tempore futuro Thcoria noftra 
I'ubmcn pollicctur, nunc dicendum eft ; c t 
imprimis, 


“»•; W c fl» tertM CUraV,t Intcn,, '" cn - 
* jn *ouliou artan . C ‘ <I,l0,idianas . «+ 

*'***& »,mT' mCrm, " c '>'« ex 

^eJi, ^7 pendc nt> ct quic _ 

**** cr,„:r itat - *U 

•6,0 amovet; 

dc hinc 

»l» •• Mailp,, I- 

,,J ' McJ. Com. 



(C) Jeff Behary 2019 
















•few vcrifirnifc vide, . *■ 

'"•m /uifcrre fluidon,™ ^ v 

«rcl,ri e, r,erv onin) p ^ 

c-rgia m nerve,™ re^^' «* » 

•iemmodoFe! )rei Con,r^ 0 ' - N V * 

voiis ditf„, fubito toUere^'^V 
"»<> h.fce adhiberi pofTe, 

+CYNANCHHN TO NSII , 
«“'i« ! hfc. m ehe rcuIc 7 u ^ ,LU *ai* 

topieo folamcn re,uli, ; tindiC^ 4 ** 
’ us v,c,nis extraflaecran, « fi. 

“ prox,n " e «n*w% 

,m TTV 

ex Huid, cleftrici fubtilitatc emanate,»» 
Cn,m tem P or »s *ninimo morbum abripid* 

R H H UMATISMUS CHRONICUSnut- 

mumabc!c<flricitatcacccpitau.xjlium. Ein- 

rii.s /lujuiccmorbi phaenomcnis.proGulajV 
x i ma, circula ti on is in vaiis minimi* ddede 
ct horum irritabiiiuiton, curn majorum id* 
litatc, agnolccrc nobis videtur. Eo utbum 

iiia® 


t Fttgafon't inirod. p. it5. 






p£ FLECTR 1 

pro habile iti nedda 
fcqucU s « 

^edrfflut 

PrrCauU Rcmota vaibi 
^-imnci pen:imium ct dii 
Rhrumanfmo kvum ha bet 
voibui artkuJorum fubitis, 1 
Rheum. Chrvn. pJcrumquc 
nan aulem cxcrciratio niir 
rd cmitus vchcmcntcs ho 
•oterunt ; debiiitas quineti. 
ittpccomitatur, praccipucpo 
Sraptonut, limt pallor 
f«bra morbo detentarum 
7°" dcbiten ortendunt • 
cia-uituin , 

T**'**'- P-.u m l 

Cor P^ alibi Tudors 
a vau • udore man; 

•****»""* "° n P™Peli 

lo mo ve mu " 80r ’ Crcpitat,0 « 

| u , CTUn - C'-novi, c 

rxl nCantiUln ,n °pis 
n *" ,0 ribus defi. 
















\ 


P^»cci 


°nne 


to. 


'"AU 


P*N t 


• *«* 
N f ,L ^RHM lt 

od ^" no ^ni mA 

^laccnimc,^ 
t,ct ^compcnwn 

^amimnoncvcu. 

• inHammationeni 
t aliquid cooumii 
c cmanabat, tpalio 
korbum abripichtt 
[RONICUSimii- 
Eivj* 


minima detect 
an maiofun 1 
sm.Eo ***** 




pE ELECTRICITATE. 2 t) 

probabilcm rcddamus, cau£u rrrno- 
^ (Vmptomata, Icquclas.ct morbt medelam. 
^r/nus. 

Pro Caula Rcmota valor urn partis afFcttac 
Clones pcmimium ct diu audias, quod in 
Rhcunutilmolocum habcf acuto, vcldillorti- 
onibusarticulorum lubitis, vcl contulionibus, 
Khcum.Chron.plcrumquc fatctur; mu&ulo- 
rum autcrn cxcrcitatio nimis diu protrafta, 
vcl conatus vchementes horum dcbilitatcm 
inUrnint ; dcbilitas quinctiam irritabilitatc 
licpccomitatur, praccipuc poll Phlcgmaliam. 

Symptomata funt pallor ct JrigiJitas 
parriiim morbo dctcntarum, quae circula- 
l “" an debilem ortendunt; corporis cnim 
Olorad (inguinis circuitum palam alligator 

■f®” 0 " cxu - P «i«nt harum ficcitas, 
«P« ahbi More manat, languincm 

non propcI,i 

Mn, | u ^ ra ' f) ' n0vlac Quorum 

^-:r::r nopiamii,dic -- 

< “ c “«u» in Vlf . m cx cau,: > (nempe 

Dolores 
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JO DE ELECTR| ClT ^ 
Dolores (kcri quibus ar-,. 

vcJ acn* gravjrarcm rubi to 
ciintur, vaforum irritabili^******* 
1 UJm ‘Mcnaono, Ve , Co '““"O' 
>™li°rcs acgre fcrunt. ^ 

Sequelae funt jun« urac . 
interdum anchylofi,. „ "' n ° b ^ v 

-■one. « paralyfis c * col|w u S '"“™ 

dertgnatas agnofeens. ’ ^ ofi, 

Medela efficitur p cr mcdicam 

frrtematjs tonum revocant „ 1>» 

ubtocm amovent; WlW) 
cone* Peruvian us ct b,l„„ .. "’P 1 '* 

os-*-* 

vcm, dchine rigorem * „ ^ 

tont/UmuIantia fcfl.’ C ‘ t0 Unt;interi « 

Jarion 0qUac ** d o™™ 

ktionem mechanice promote!, a exatia 

cco 'g'inus, fluidumelciSrictmSS* 

WaWmum fublevarc Chronics i™ 

/>Cr Va6 dcbiIi tata dreuitmn promote* 
modo vbn nerveam ct mujcula/on/ts^ 
vando. .Nonne Pt’nicilla in dirum* 1 *’ 

3cuto commodo, praccipuc poll 'Oie*' 
lionem . adhiberi poflent ? 



P E ELECTRIC/ 

jfgVTlA Phrmilidem in 
_ a cucuifus, in valis cc 
pnegrclB debilitatis j 
in exemplis pcndcrc 
f piriexpedemus intiihtioncri 
pxnorcndo per va/a minora, et 
aSanlpenicilk partibus ccrcbrc 
■bxn, proddTe. 

paralysis. 

O' doSriciraris m/Iint . 

•fa-faw,. ' ° W 

Q ^m /bre n U T PCndcb *t, 

zt? ! aent,qu 

nfen mUr 
' " m <**,„• f^Hos 

^'diis f , ’ ^ Ui aii/s 

""“'Per, 4 

^ fc* r>. n > et f i> 


's*!N 




* W, 


^C,/ 


C, 


*"**««, 


lr <c«, 
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llC,T 4T R 

' 8ri> P°ft ten,^ 

r'° 

CQ ' ,, ^ i ^ It 

lriC lmn, obilit M 

llp,U - ““6* alin 


mt * « CO modo im. 
orum cxcmpU ( m 
ncum irigidum. -■ 
-i circuitum prcoo* 
c. tollunt; inter h*c 
[uac riuidorumcirro* 
cxcrcitka 
i clcdncam Ri*^ 

pfOOJOWD^* 

in tie**** 
re**' 


jlOlt 


p>U» 


p E ELECTRICITATE. 3, 
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molecules possible, each molecule would be a 
separate magnet, endowed with a North and 
a South pole. This may be illustrated by dividing 
a small bar magnet or by magnetizing a darning or 
knitting needle, and breaking it into small pieces, 
when each piece will be found to have become a 
separate magnet. 

There are various ways of magnetizing bodies. 
Should you bring a bar of steel to a red heat and let 
it cool in the magnetic meridian (that is the bar 
should lie in a North and South position) it will be¬ 
come magnetized. The most powerful magnets 
are made by winding insulated copper wire around 
the steel to be magnetized, and then sending 
through the coils a strong current of electricity. 
You may partially or wholly destroy the magnetism 
in a steel magnet by rough usage, as hitting it, or 
knocking it about. It will also lose its magnetism 
on being heated to redness. 

In the first part of this chapter the fact was 
mentioned that when amber is rubbed it will 
attract light bodies. 

Dr. Gilbert discovered that not only amber but 
a large number of substances such as glass, sulphur, 
the diamond, etc., possess the same property. This 
is frictional or static electricity. Static electricity 
can be produced in larger quantities by influence or 
frictional machines. The first machine of this 
kind was invented by Otto Guericke and consisted 
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ing from H to L, and X from l 'to A'; and each 
armed with a row of ]>oints, projecting into each 
window. 


THF TnPirt MACHIM*. 


The Topler machine shown on this page has the 
same general construction as the Holtz ; but, on 
the front surface of the revolving plate, are 
cemented a number of small metal discs, called 
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carriers ; usually made of tin-foil with raised brass 
centres, which, as the plate revolves, arc brought 
into contact with four wire brushes ; two attached 
to the stationary plate, and two to the uninsulated 
combs. In this way the machine is made self 
inciting, as already mentioned. 

The windows, and the rows of points projecting 
into them, used in the Holt/, stationary plate, are 
omitted from the stationary plate of the Topler: 
and the paper inductors are made longer, and have 
small tin-foil inductors under them, connected by 
tin-foil strips, with each other and also with the 
two brushes attached to this plate. 

This machine was constructed by Philip Atkin¬ 
son, and patented April 10, 1883, and December 8, 
1885. The principal points covered by the patents 
are .ts follows: 

1. The outside coatings of the Leyden jars C 
and D are of sheet brass, nickel plated ; and arc 
screwed firmly to the baso; forming cups into 
which the jars fit closely, and are thus held in a 
fixed position ; affording a firm support to the 
parts connected with them, and preventing liability 
to accident or injury to the jars or plates. 

2. The induced current from these outside 
coatings is conveyed down by the brass screws 
which attach them, and along copper wires under¬ 
neath, to the terminals of the switch 5 ; through 
which, when closed, it passes from one jar to the 


other ; but when open, as in the cut, it passes by 
the brass sockets, seen on the edge, which are also 
connected with the terminals, out through the con¬ 
ducting cords, and a person, or other object, con¬ 
nected with their outer extremities. As this 
induced .current flows simultaneously with the 
direct current from the inside coatings, the switch 
and sliding-rods place it completely under control 
of the operator. 

3. The bmsh holders, E and F, are attached to 
the plate B, through holes near its edge; thus 
giving a direct passage to the electricity from the 
carriers on the plate A, where it is generated, 
through the glass, to the tin-foil inductors, repre¬ 
sented by the dark shade, and the paper inductors 
T and X, represented by the light shade. By 
passing the electric charge through the glass, inside 
its edge, an insulating margin is interposed between 
the conductors and the edge, thus preventing loss 
from leakage, which is unavoidable when the brush 
holders are attached by clamps or ears on the edge. 

4. The carriers on the plate A are of sheet 
brass, with raised centres, and are nickel plated, 
making them both durable and ornamental. The 
bard nickel surface is not affected by the action of 
the brushes, or the electricity, while tin-foil soon 
becomes defaced: and the carrier, being practically 
one piece, and its entire surface cemented to the 
glass, its raised centre cannot become detached, as 
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ma }' happen when the centre is put on separately 
over a tin-foil base. 

5. The combs V and A', also // and L, radiate 
at an angle of 45 degrees to each other, from the 
central disc At, to which they are attached ; so that 
any |xissibility of error in regard to their position, 
or of displacement, is practically impossible. 

The following improvements may also be 
noticed: 

The base is made of two-inch strips, glued to¬ 
gether lengthways, and heavy cleats screwed on 
underneath ; giving all the advantages of iion as to 
freedom from warping, with the insulation and 
elegant finish of the wood. The driving wheel is 
of ebonite and the iron casting, on which it is 
mounted, slides in grooves on an iron plate, and 
is moved by the adjusting screw O, to regulate the 
tension of the belt. 

The ebonite insulators, which support the plate 
B, have soft rubber packing, to ease the pressure 
on the glass. 

The conducting rods of the Leyden jars pass 
through ebonite caps with cork attached under¬ 
neath, which gives them a fixed vertical position, 
and affords firm support to the sliding-rods and the 
combs connected with them above. 

These machines do not produce a very large 
amount of electricity, therefore are only adapted 
for experimental purposes. 


HWKXr A PI'I. RATION*. 2 1 

Opposite conditions of electricity attract one 
another, and although electricity cannot flow 
through glass it can act across it by induction, 
bor example : placing a plate of glass between two 
pith balls, one being electrified positively, the 
other negatively, will not interfere with their attract¬ 
ing or repelling one another, although the electric 
charges cannot pass through the glass. On this 
Principle was invented the Leyden jar, and other 
condensers. The Leyden jar was accidentally dis¬ 
covered by Musschcnbrock, and his pupil Cuneus, 
in the town of Leyden, from which it derives its 
name. It usually consists of a glass jar on which 
IS pasted two coatings of tin-foil, one on the inside, 
and one on the outside, the coating covering the 
jar, three-fourths of its length Electric con¬ 
nection is made by a chain, or a flexible wire 
hanging into the jar from a brass rod, which may be 
supported by a wooden cover to the jar. to which 
the rod is fixed. A brass nob is attached to the 
top of the rod. To charge the jar, it is necessary 
to hold or connect this nob to the prime conductor 
of an electrical machine; the outer coating being 
either held in the hand, or connected to the earth 
by a wire. The jar can be easily charged in a few 
minutes in this way, and if made of good glass, 
kept dry and free from dirt will retain its charge 
for many hours. The jar may be discharged by 
holding it in one hand by the outer coating and 



(C) Jeff Behary 2019 


3 








22 iLicniicmr a*b rr» 

touching the brass nob by the other hand. I he 
person so doing will see a bright spark pass 
between the nob and the hand, making a sharp 
report, and at the same time giving the person a 
convulsive shock. 

A very simple Leyden jar can be made in the 
following manner, and was the original experiment 
of Musschenbroek and his pupil. Take a glass 
bottle, fill it about two-thirds full of water; make 
a hole through the cork and push through it a long 
nail, so that it hangs low into the water, when the 
cork is in the bottle. I his jar can be charged like 
the modern Leyden jar, and in the same way, the 
water acting as the inner coating and the hand as 
the outer. When the jar is charged, it can be dis¬ 
charged by holding it in one hand and touching the 
top of the nail with the other. Thin glass has a 
greater capacity as an accumulator, than thick glass, 
but if the glass should be too thin, the jar will be 
liable to be destroyed by the spark of a powerful 
charge actually piercing it. A powerful battery 
may be made of Leyden jars by connecting a num¬ 
ber of them together by their thin inner coatings: 

then also uniting their outer coatings. Care should 
however be taken in discharging this battery of 
Leyden jars, by using a pair of discharging tongs, 
as a shock from such a battery might prove fatal. 
The discharging tongs is an arrangement consist¬ 
ing of a brass rod with two brass nobs, and 
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insul ited from the hand by a glass handle. The 
electric discharge we see during a thunder shower 
is this same kind of so called static electricity. 

Electricity is often found in belts, running 
pulleys and shafting in factories. 1 lacing your 
finger, or hand, or what is better, holding a piece of 
copper near a large belt which is running shafting, 
you will hear a cracking sound and sometimes 
receive a perceptible shock. The writer has 
seen enough electricity collcc* d on wire- from 
large belts to light coal gas. This experiment is 
more successful in cold weather. Quite a quantity 
of frictional electricity is developed in cylinder 
printing presses when moving at full speed, which 
electrifies the paper so that the sheets will stick 
together quite firmly, and should you pull them 
apart the same crackling sound spoken of in 
regard to the belt is heard, and the person separa¬ 
ting them will sometimes receive quite a shock. 

Electricity can also be obtained by joining two 
dissimilar metals by soldering, and then heating 
their points of contact. Such currents are called 
Thermo-Electric currents. The same result may 
be obtained by lowering the temperature at the 
point of contact. For example, the metals joined, 
may be copper and iron or Bismuth and Antimony. 
There are a number of other metals which if joined 
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together in the way here described will produce 
Thermo-Electricity. 

Now let us take up the subject of the production 
of electricity by chemical action, or by voltaic bat¬ 
teries as they are termed. 
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CHAPTER II. 

VOLTAIC BATTERIES. 

Voltaic Batteries derive their name from Volta, 
who made the discovery that when a number of 
contacts of two dissimilar metals are placed together 
with some moistened flannel or paper placed 
between each pair, a small amount of electricity 
can be obtained by touching simultaneously the 
top and bottom of the pile of discs, or the wires 
connected to them. This was called the Voltaic 
pile, and was made by placing a |>air of discs of 
copper and zinc in contact with one another, then 
laying on the zinc disc a piece of flannel or paper, 
moistened in some salt and water, or very dilute 
sulphuric acid, then another pair of discs of copper 
and zinc and so on, being sure to separate each 
pair of discs by a moist conductor. 

Volta soon improved this by placing in a glass 
jar, partly filled with a very weak solution of sul¬ 
phuric acid, a strip of copper and a strip of zinc ; a 
wire was soldered to each strip, and by connecting 
a number of these cells, the zinc of one cell to the 
copper of the next and completing the circuit by 
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CHAPTER X. 

HOW TO MAKE AN INDUCTION COIL. 

Procure a piece of hard rubber, bore and turn 
it to dimensions and shape given in Fig. i ; drill 
two small holes about i', diameter in the flange on 
one end, then drive on an arbor — not too tight — 
and proceed to wind on two layers of No. 15 
double-covered cotton wire; this is called the pri¬ 
mary coil. 

The terminals of this coil are to be brought 
through the two holes previously drilled in the 
flange ; fasten the wire inside the flange by stout 
thread that has been placed underneath the first 
layer having the ends left hanging out. Now 
shellac this wire all around ami neatly put on a layer 
of stout paper and shellac. For the secondary or 
outside coil, use No. 26 or 30 double-covered wire; 
put on about eight layers and fasten to the oppo¬ 
site end of the spool in the same manner as the first. 
Bring the terminals, one on each side of the coil, 
down close to the inside of the flange in a neat coil 
and thence to the binding posts shown in Fig. 7 A, 
and the secondary coil is connected complete. 
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The next object is the circuit-breaker, which is 
made from a piece of soft Norway iron ; turn it 
with a shoulder as shown in Fig. 2. Make two 
washers—Fig 3—out of fiber or hard rubber, 
slightly counter-boring one to conform to the shoul¬ 
der left on the iron core and have them driven on 
tightly, up at the opposite end of the core with a set 
chisel to prevent the wire forcing the washer off 



from that end, and cover the core with stout paper 
cemented on by shellac. Now wind on three layers 
of No. 15 wire having a terminal at each end of the 
coil; fasten the wire at each end in the manner 
described and at the end shown in Fig. 7 B; bring 
the wire down through the board which has previ¬ 
ously been grooved to receive it and connect it to 
the spring of the circuit-breaker by a screw and a 
nut as shown in Fig. 7 B—the nut being underneath. 
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Make the spring from a piece of thin German 
silver, and attach, by means of a rivet or some sol¬ 
der, a small piece of soft iron at the end. Bend 
the end which rests on the board and drill two 
holes in it having the one nearest the upright jxisi- 
tion of the spring considerably larger than the 
screw which will be used to fasten the standard— 
Fig. 4—to the board. The reason for so doing is 
to keep the screw from forming a contact with the 
spring which would make a short circuit and pre¬ 
vent the coil from working; for the standard, use 
J-inch soft brass which can be easily bent. Drill 
and tap the hole for the knurled screw which is 
about 10—24. 

The standards to support the coil of the circuit- 
breaker—Fig. 5—can be made of ,',-inch sheet 
brass and fastened to the board, being bent inward 
at more than right angles, they will hold the coil 
very secure when it is forced in between them. 
Now the connections can be made and by a study 
of the assembled view these can be readily com¬ 
prehended. It will be perceived that the coil of 
the circuit-breaker is placed in the same circuit 
with the primary coil. This is accomplished by 
bringing the lower terminal of the primary coil and 
the terminal of the circuit-breaking coil through 
the board as shown, and connecting them under¬ 
neath. while the opposite terminal of the circuit¬ 
breaking coil also is brought through the board and 

tl 
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connected to the vibrating spring, which in its turn 
along with the adjusting screw standard is fastened 
on the board at a proper distance from the coil, 
which will leave the contact points, or more proper¬ 
ly speaking, the armature about , s ,-inch from the 
core, then by means of the adjusting screw the 
distance can be increased or decreased as desired. 
In placing the vibrating springs and the adjusting 
screw standard, they must be perfectly insulated 
from one another. A piece of mica about ,',-inch 
thick is interposed between the standard and the 
spring, and the spring having a large hole drilled 
in it so as to clear the screw that fastens all down 
together on the board. The next consideration is 
the core for the induction coil. ft can be made of 
one solid piece of soft iron if desired, but the writer 
prefers to make it from a bundle of soft iron wires 
all being soldered together as shown in Fig. 6. An 
easy way to construct this is to get a piece of brass 
tube about 2 inches in length which has a hole in 
it a shade smaller than the hole in the spool of the 
coil. Xow cut up all the wires of a length—,' # .in. 
wire is a good size—and have them free from dirt 
and grease. Place the tube on end on a flat slab 
of any kind and proceed to fill it up as full of the 
wire as possible. Having melted some solder in a 
ladle for soldering the ends of the wires, fasten 
them all together at the end protruding out of the 
tube by binding a wire around them about in. 
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from the end and then dip them in the milted 
solder up to the binding wire. Push the wire 
through the tube till they protrude out as much as 
they did on the other end and repeat the operation. 
Now the wires are permanently fastened together 
in one bundle and the binding wires can be re¬ 
moved. Turn up a neat knob of hard wood or 
hard rubber, as preferred, and drill a clearance 



hole about ,* r in. through the centre, next drill and 
tap a hole SJ-in in the centre of the core and fasten 
the knob on and the core i$ complete. To fasten 
the coil to the board, cut a groove in it of about 
>4-in. deep and to conform to the diameter of the 
spool ends. Cut two strips of ^-in. brass the same 
width as the spool ends are thick, bend and drill as 
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Figure 7 , 
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By EDWARD TREVERT. 

author of 

'* KVKHVKtHkV'o IIAMMMKlK OF ELECTKIt'lTV,‘' 

** HOW TO MAKK M-KCTIlIt BATTKR1EP Al HO Mi:/' 
* l I.XPfcKI MENTAL JtEECT iUCITT/' 

“■ dynamos and elkcthic motors." 


ILLUSTRATED. 


A PRACTH it, TREAT UK FOX STUVHS'TS A V/i iMATFJJ&h 
WITH AS ILLi-STlUTMD DiennSAttY OF 
EMCCTfltCjtl TKRAt'i \\f> ptfXASi.!&. 


LTIHN, MASS*: 

BUSIER PUBLISHING COMPANY. 

■ast. 






























PREFACE. 


Although, at the present time, there are a' large 
number valuable treatises on the subject of elec- 
tricity* still there seems to be a demand for more 
information relating especially to the practical part of 
this science. and_ this demand is particularly among 
amateurs and students* For this reason I add this one 
to the list* trusting that it may be as favorably received 
as were niy others. As in former books I have in this 
volume avoided technicality as far as possible, and 
confined myself to facts rather than theory. 

I am indebted to The Electrical World, The Elec 
trical Review, The Electrical Engineer* The Electrical 
Age and the Western Electrician for many articles and 
illustrations furnished by them for this book, I am 
also under obligations to the various electrical com- 
j.ttncs and to many individual electricians for informa¬ 
tion 1 u mi shed on the subject for this work, 

EDWARD TR EVERT- 

Lvnn, Mas., June 1S91., 
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the zone adjacent to the 


OCCtJf m —j-- ^ *** 

area treated. Sections revealed prac¬ 
tically the same tissue changes al¬ 
ready noted, but in addition there 


of fihrn, I)m ,' ti0na ^ y greater amoum 

nhioils tissue formation. 

(Abstracted from Radiology, 2:233, Apri!, „ 2<) 




Group of Picnickers—Annual Fischer Picnic. 
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Surgical Diathermy 
Electrode Set 

\ ! [AN-'DSOME s et„ *: v try electrode of finest qua!tty, 
A mack o£ hard alloy and gold pl&M, Handles are. of 
^ A hard nibberj highly polished* With this set. the sur- 
jr^oLj \ s fully equipped (or any ordinary surgical diathermy 

Gpei'ation. Included are 
the fullcwrog: 

Tharyflgeal Elcrtmdc Ran¬ 
dle , Pharyngeal E1 c c i r o <1 e 
Holder, Curved IIsndLc, 
Straight Handle. High Ten¬ 
sion Cable— 6' Itogth. Single 
S eedfc Elec t rode (short 1 , ^ in¬ 
gle Needle Electrode (medi¬ 
um) , Single Needle Eieitrode 
(tong) , Multiple Needle lilec- 
t rode (short). Multiple 

Needle Electrode (long), 
Kni ]’c Klee t rode (Cumber- 
bitch ), R'uut Knife Elec 
trode (curved)), Blunt Kiiik 
Electrode (straight } f Button 
EI ect mdo {small :•, B utton 
jLlectrode (medtuns), Button 
Electrode (large), Oise Elec- 
tmdc — J/g" diameter. Disc 
Electrode—diameter, Oise 
Electrode—54" diameter. Disc Electrode—-yi" diamder. Disc Elrrsrndc 
- • /' diameter, Disc Electrode—jkj" diameter, Disc Electrode—r 
diameter. 

Complete in boa ul i i u-E jdusOi lined leatherette covered caw as illustra¬ 
ted. No 1M rODE MACABE. Price.-$65.00 

The Hawkeye Timer 

R egisters the length of any 

treatment exactly, A won- 
->;[ I !;il aid lu accurate tim- 
tr-rtindmly valuable when the: 
sGar h m-jftr than one 

• 't a linn- 'flic Hawkeye 

■ alarm at ihr- exact rrm 

'• M duiuM rnd Six -11 Id 

\* F r ■! -D i iM . and j|M:i!v. 

*«** ir^atinrnr mwim 

Catalog S ■* IHwkj'Vr 1 ill If r. 

<*«+. YRVfkY Pru r #,50 
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The Newest Fischer 
Diathermy Outfit 


ft T 


Intermediate Model 


T FI-- k Cutest triumph of the skill of Fischer engineer* is 
a fully efficient, powerful, modern Diathermy Out fit. 
I3ccau.se of its up-to-the-minute design and broad ca¬ 
pacity, combined with the 
intermediate price, it is 
achieving' tremendous popu¬ 
larity with physicians in the 
field. 


A utoeotiden.nation 


Desiccation 


Elect rocoagulatl oti 
High Frequency 
Medical Diathermy 
Surgical Diathermy 
Fulgu ration. 


Physicians who are plan¬ 
ning to install Diathermy 
apparatus are invited to 

correspond with H. G. 
1’ i • '■ ■ r & Company con- 
I’Cfr ing this new Outfit. 
" ■ .or, 5 rat tons a- ranged to 
ml your convemenefs, 


Embodies in one hand¬ 
some cabinet every modality 
required in medical and sur¬ 
gical diathermy r 
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Fischer's Magazine 

iM'ulftl to the tiJsun,:*»>*•>. t of the ,ic rente of Eiectro-Physicai 
therafty ami to the mien-sts -t those wmtsi ttnti enlightened 
men ivho arc procuring ft. 

Cupyrii/til lit 2 ? by 

M n. l ? isniRR & Co., 5 s t v. 2 , 323-37 Wabatisia Avenue, Chicago, Ell. 


V >8. VI 


A e^k j t., 1927 


Km. A 


Opening of the 

N e\v Fischer Administration Building 



Rapid expansion of (hf world-wide 
faspesi of the Fischer Company hit--, 
made ih :; addition o£ still an¬ 

other lar£e building to the Chain ill which 
Fischer activities are conducted. 

n:«E the ncedi t>J our managerial 
£nd research departments and to provide 
adequate space tor those researches by 
physicians interested in physical therapy 
which haw proved so popular with the 
p-r^Jtssku a new office bnildirg has fin.-, 
erected. 

bLE-jding, In -atetf r,i Claremont at:. 
W-abwwia Avenues, directly opposite n«r 
" ,:r. factory building m which thy offices 
"i^monstfation rooms were formerly 
;' cater*, ! -. now erected and completely 
Ewnished. 

~ '■■■• ar.-; sJu-ir technician.* are 

O-Miaily invited tu tall at the new build- 
l---. where t < r jr lull research amt technical 
r - n-, will pbttd at their disposal. 



hht appijimmtlH, at range-men* •-ill be 
made n ebe diem Llk- Ik--I ] osfiible ill 
strlXtions in physical therapy. and. if 
tliye desire, they will be conducted to 
various ckik-s. jihysician^' iflioes 'Jin 1 hf!S- 
r :: i' in r y rite where physi ;d therapy 

worik J> being done. 

-•’\S wi go io press v, ifh this sssne o£ 

is.lnr M .g.uiin;-. t! ,- final prepnrations 
are l.eine made for the opening of this 
new Fischer Administration building ai 
the lin e of tile estr.'ir rdmarj l wr:■ | • 
h-e111J"; clink, April 12 ani.l 1 , 1 , 1927 , 

rii« ;■; i -lsi ,-li 11 oi this meeting will be 
[bund in lull . n the bacV Wwt page ,i 
this mnjiJuind. Physicians; interested in 
physical therapy ;i re invited to he one 
guv:- \ s iit l hf Apr I i .cel: j re Cl ink a rsi F 
to inspect r : v new hoi Filing ami mate h 
their own for rv-i icli purples thcrc- 

;■ f Se r. 


A'i w f'isehi'r 

f(ifHi fni.Ti'rcl , 1 frill 

H Hit do* it 


, iji i i... 

l‘ i ■ ^ * i J. r] j 

t 
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To Keep Abreast of 
Modern Practice and Technic 
The Physician Should Advance With It 



ttjgJjl it> J*:< Uw 



General Uiira-Vicki Raying 


W ILL you permit us to pre-sent you with a file of im¬ 
portant papers on the subject of QUARTZ LIGHT 
THERAPY? 

Much of the work done in Quarts Light Therapy has 
ixvn ably presented by responsible members of the profes¬ 
sion Reprints of these papers show irmai interestinejiy the 
remarkable advances which have been made, 

in line with FISCHER ideals, we offer the ALPINE SUN 
AND KROMAYBR LAMPS 


» 

► 

► 

I 

* 

b 

b 


H. G. FISCHER SC COMPANY, Inc. 


Physical Therapy Headquarters 
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The Fischer Perfected 
Low Voltage Generator 

PhyGchms report it as generating the smoothest 
currents ever emptoyed by them 

,A;‘:cr mouths of exhau-ove trials snJ actual use by physicians 
set in the field, we are happy to announce a full confirmation 
n every fact demonstrated m our laboratory Leals, The new 
- ■ -. w r L; • Vo! t >ige Gen.erat or is am ply power S ol, rem a rkably 
i,i- ar,J supremely versatile. It generates these 9 distinctly 
litfcrcnc types of currents: 

Straight Galvanic Wave Galvanic 

Dwell Wave Galvanic Straight A C 

Wave A. C. Dwell Wave A, C. 

Straight Combination Wave Combination 

Dwell Wave Combination 

Physician? greatly appreciate it* alm«t noi«efe» 
com: J substantial constructs. .the amaang W-*"* 

which it delivers all currents; the # M * M lAA t L. 
of the alternating discharge, and the true ff 

galv'anic effect* , , _ . 

A pamphlet has been prepared d*liW"B 
mi mcrLm .4 th» except,. ...ally e*a*nt »«*». 1 r * 

-hvts. Mi,-i may h.*w ■ < '-py up ,m rec l ,Jl?L 

for tnilhev InfuurtiiUon Add rtfs* 

11 < i ( |X( i I KK & < •< )■* ' ,,c * 
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Ip 

th 

le 


lion and 
bv it. Rickets, 
tuberculosis, except 


medical and surgical treatment, especially it 
active pulmo- a tuberculous one. 



Knotts’ Improved Tonsil Electrode 

\\T1TH this new tonsil electrode 
V V and handle tonsils can be co¬ 
agulated without the aid 01 an 
assistant or the use of a teiwculuim 
Buried tonsils can be brought into 
view from behind the pillars with 
ease and held there while being 

coagulated. , . „ 

The electrodes are made ot tem¬ 
pered steel and sharpened so they are 
easily inserted into a fibrous or hai d 
schlerotic tonsil to any desired 
depth, which is not possible with the 
aluminum electrodes now in general 

Aluminum is a soft metal which 
bends easily when pressure is up- electrodes are curved at tin* 

plied, and does not retain a sharp point. j« ars an d follow between the 

point so they will easily. sl ‘l> X will «t in mil view 

capsule and the tonsil; then slight fy^tvon c different angles so ih.u 

The electrodes can he adjusted in 1 * ’ a jJ*:Jl/™S, ibov? A^nw.ird. from 
the operator can work entirely around the tonsil—trom utxne a. 

below upward, or from either side to lnnd t ,ot brought into 

JSS ol Stai ThiflunOle can be mod to advantaee w hereve, 

desiccation or coagulation is employed. 
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A New Building 


T I 7ITJ I X a U:w f hf i" 

yV w 11 c"« f 1 h e 31 e w 

Pi -■chcr A.rfjniijistfa- 
11. ■■ i ! ili.ip I i -g :i ( S.y,!-;!,! 

Vi :i.t'i-rLSi 1 AveSILLC, (1 JjrrJiji ■ , 

will be «rol«sied snd ready 

for occuiKuicy. 


Sim:- 1*3 ftiun fif¬ 

teen iC.l-' AgMi, II. I ■■ ! Fsllk'- 
& Company lias limWii from 
i stti.ill concern cgBtpyjjjjfe 
icnted sp::i%‘ I' "rhL r wTk .Kt- 
m,n uiarturiTi.u' EietKC now re- 
’ ■■!■ i.vnr modi rn hurEHiiig*, 

• i which r c ties. kttciwn lc 
■ ■ readers Is tin? cins at 
2341-43 Wabartsia Avenue, 

! IcrcfnTorF. athnimiErabon, 
K««aR'1), dsil!-.;S 5 :;f] r HaHii - 
thuturmg have hi r- housed 



Main .ifnmfilftitf Bxi 



Seif Adnzinulrvi!Qn Hui'dipit 


-Im IjUiMiml-. Flu SOmc lim?, : . ■%■- 

r -:^ r - U I us been a^ircnc : . the 
i- ir-v-Kcr { (.rn^nv maiumcment that 
I *'•* broadening Of (Sm field ,-f sfrrvir.* 
m«!ii LieCMsiiate thy _ addition yf a 
great ctes c>i space I or the various 
activities mentioned, 

IJk l New Administration B'Jtdiitft 
:s the outcome, inLu.. ed dJrictlv 
/n -■ the i-'lreiri Id in our main nuiti- 
triacEriring building, <hk new «diln« 
svili house the genet;il offices, demon 
sSralKiti 1111 mi ts, research lafiora; .ry 
and office for cl i id cal wnrh. There 


"• ■••• tine hiejr.i cenl'aL difmonstnting room 
several smaller at! join mg rooms wheru the 
: : . . I:y stc ccimplon- indrvi- -.a| installu 
!• 01 f> yfiotherapjf d p i i pmetit. Ttie research 
lAVtramry will he Uioeoufthly equipped with all 
nvann-pf of modern devices iliat cadi item maft- 
1 sired A. i!n: l i-i-her Ibmj&ny may he 
■ ’ tried fee fort il s = placH «m the 

aJaci that Jiugpcilions rv^an] i:;p im 
:' •! 1 ’ * - rr.i-n a fair chimcc, that 

< : i - : nd accessorh may be «*p- 

■ ir.-;'- Iri i - future- to t-<«resiKind 

-i -IT ’f-.-fli- • 1 1 Ip ill |J]E fh" 2 r.t- 



A men il Hup & Upping —.1 ! 



i 1 enlTiil u-aturc of the btiildintt* hr-wever, is 

•- l;ui-| 1.1 rf 1 - 1 ;y it|L|-HiinLcd ss-Imi-c hall in wliech 
mnurhly li i-lurcv :.I 1 ; li .cm] ■ : 1 -j -:111 ii_i 1 

rnertinj.fi,. will fir Im:J d. 

PrriU:i iN'Jy 1 1 in iln Ci.li.filcti. r. Wf Fl.II be 
-■! In ti.ive eli- mcmlx-rs n: die iiirdk’nli pro- 
N.iMtrin 1'ii 1 kI'Jn our new building th> ir hoMlqw-ir- 
1 j wJlile: Hi t liican-'i, . 1111 J |iliv ,n 1 j .• h-tf .-;i| in 

|.f jmiflwrt*3rv .III 1 -'ll 11;, idiVltNl Ui In.-.- u,rcl 

IfM Mrrl itil'll 


C+t 7 +*f f miwy 









(C) Jeff Behary 2019 


11 
















I he Fischer Universal 
Low Voltage and Wave Generator 


A highly perfected mil.it embodying the fruits of several 
years 1 research and experimental work which have resulted in 
mi apparatus sufficiently versatile to generate nine distinct3v 
different types of currents: 


Straight Galvanic 

Dwell Wave Galvanic 

W av? A, C. 
Straight Combination 


Wave Gal ranic 
Straight A, C. 
Du ell Wave A. C 
\\ ■' a vc (Am bln atioji 


Dwetl Ware Combination 

Almost noiseless in operation, impact and solidly built 
i■ r delivering low voltage currents of amazing smoothness 
from zero potential to more current than is required for any 
treatment ptirpt^e, A pamphlet lias been prepared deserib- 
in % tK * struct ion and operation of this splendid new oitt- 

WtM are interested mav have „ copy norm 

application- 

for further Infrrmutim iddren 

HAi. FISCHER & CO., Inc. 
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tThe New ' 

FI SCHER, 

intermediate 
Model T 


Intermediate 
in si?*' and cost, 
hill a giant in 
efficiency 


The Latest Word In 

Diathermy Apparatus 

T horoughly sow:r M, 

yet operation is sample m 
the extreme, In perfect nig this 
newest marvel ul Fischer en^i- 
nccrin^ >ur expert? slight first 
f a j- sup r e m e efficiency — and 
economy followed as a second 
and natural stL-p For the Inter 
mediate Model "V ‘ Diathermy 
Apparatus, is SO calk'd HcrCiiUSC 
il k intermediate both i r‘i cost 
and in the space it occupies. 

A pcnnpUiri describing the «■>■» 
Diatktttny ApfmTitiH.* -sod discusf- 
in% the various eke trice! TnoiiiiH- 
ties, U pYoiipklv lo i’Jtv physician 
p itfunti cost. 

Address- - 


H G Fischer 6. Company, Inc. 

'Physiotherapy Headquarters 
2VJ3’43 W<ibiinsia Avenue 
Chicago, Illinois 
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ikir4 frant j fnwafy, 1927, kiuc ef ihr- Am-mucax Jon»jtsi, et? PtjbuC Hkscth 


LENGTHFNING Gi HUMAN LIFE IN 
RETROSPECT AND PROSPECT* 

[ RVTNCr FISHEft. Fellow , A.F.H A. 

Profssjfir of /:.-iw iwiW Yah- vivify, A'ew Oiuwrfimt 


* I' ITS Cleveland Heeling i:: L922. 
ii the Aimirk-aa Public Hc^th Assrvti- 
:i :i 1-j ii.” c Ioiiij ritsulutiur., prompted 
by d filth, at tl<e age 03 Eiintity-riiiiE, 

• ; f>r .Stephen Smith, one of it:-? founders. 
[ quote from this resolution 

Lii |J >r. Stephen Smith's] 
fast re ■: -cst ari l advice to (.hit: Assur bittern 
= y L -;r -.vi i.: ... T sene) nMBjSciigcrb 
l !..•■• in !» pew seientifie standard of 
Ion? life. . . .' In New Poland they 
ba. '■ all but attained, for their people, an 
iv^raL'i- length :.i life oE sixty-five years, 
ir.6 :.. i» ttr. year ; >v re ;bv. we readied 
in rhr RegisTrafioTi states ui (lie United 
Siatts in 1920. We, the herdth 

: - • if our communities, afe confident 
that t:,ere is noLbing inherently imprac- 
f>r extrrs^ant In the proposal we 
mahe that many milion-. TOiV attain SU-.‘h 
riKwfl^i; 1 i:v law- of health, appro- 
■ Tri earn ai-e and &c< npfltioss, to each 
and race, that within the next 
A, ears as much as tw*niv sears 
rv.4y < i-J led lo the e -jmttancy of life 
Nfiklinow prevatln ihnmahout die United 
■ wf u t tin ..' ikl i»< >!■ II- ii■ tlnr 

rffrjt?* r,f roir A - 'vnatiijn a.- urged by 
-'?r ;«*<**■! fca.(er, Mfephen Smith." 

ft f»r ti m n*r lies,, I wss|i If-, Furi-liet 

>* efts »,f |hri frK/illatiwrfj 

r >u r,f,, am, 

' 1 i f, *ma 


Fir^t, let roe confess that my own 
studies in health, which may seem a liltfc 
oLic-h.le i! c range r..i my profession,, were 
‘•rSi &li mutated 1 y my luving h:■:■:] ;ul>«rcn- 
l-..si- twenty sc yen years ago. From this 
personal inferrsr 1 was gsvifilin'Ly lr:| tn 
s(v the 1 great eccint-.rr.ie irttporlasK-e of 
health and to appreciate IL me cs oil's cLic- 
'.ULII (hat "(he hr&t wealth, is health," 

Jn ■ 9 Uj J i,vas cnade member r; \ F r resi- 
' V:: ■ KooseveK's G>n set- vatioti ConiEms 
Sinn 1 i:t the exptress purpose of .-lidim; 
i o j i s study o " the econ -in;- oonserra'inn 
oi forests, miner als, ojI:-. .Mi i waters, ih.n 
of liuroan life, in illy kipvrt enj kaiiomtl 
riiafiYy, published by the National Con¬ 
servation Commission in 1300 1 LLtiiizi; ; 
si I (he esp? id opinion ard (lata ibcn 
itvaibiblc, as to the prevent ability of 
various diseases, in order to reach a con 
iwrvalive estimate o£ pusriliSe life ex- 
teriHion. For inutan-.e, is estimated 
that deaths from tuberculosis ronld he 
pri vented !:y ?S . ?hcr, .y addb/g 

2.5 year- In human life: tlvn.se from 
diarrhea and emeriti*, 60 Jjt?r cent, iiddinj? 
2..i yram, try ->|ioJ-i. .10 pci cent, adding 
0 9 yeitrH ; acute i a-■; 4vi it is., 45 per cent, 
elding 0.0 yearn; typhoid fever, SS |jct 
cm?. Jnfdinft ttr> ye; r*i; difihtherffl, 70 |«rr 
rrrir. niMtPU 0.5 year*. Camer was 'Md 
w, -1 1 j rrm prevent ability, an.1 
'lialurSt-i was (lowri with only a 10 
l*r i<4il ptrcetUahildy. 
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ci wm r.v of fsst ■/:. 

3 ,,jr.i.i.- ,i.* fiy- V,-,■ f.-..■ ,*,'j,- I'nrfrttrti Ileni- 

vrntutju.a jjy of 

' if if I' ijutirtz Fr-eTiiaiuiu'V lie- 

porl. 

Actinqihetajty in th# Tubdraifym Jut nut. 
The Tktrnpnitic A if tan <?/ Ultrui-iotet 
Litftit upon the Pi ye, 

. he Treatment of Burns h\ Aetiunpha- 

m- , . 

The Cilnh\?! y oiojrc-s^ of Physical Ther¬ 
apy. 

T Sf u A T iM F X [ ( 1 | 113 J <> R.J, f UJ J C P L ft * 

PVK A H l;.M [JR.fi II AijtC-A BY EXPOS* 
l RE ru MERCURY VAPOR QUARTZ 
! j vi f>—|> p EL 1AfIN A RY R FRO RT. 

J W Sooy anil Thtudord 3. 'XTciic, M,D. 
C?Tf»m llic D^jjayEmptU of SiirifCry. Yale 
3k,■ -.cl of Xr.-dicijic, and the 
Clinic ai die- New Haven Hos- 

piuM 

The tftztimm advocated for idiopathic 
purpura hemurrhag i,. a i : . I'niireJy syinpto- 
in nature. -.villi chief emphasis 
' - 1 -i >i :• eking I ‘if; hemorrhage and 
- i: *L r lritj I- plate ltd a. Heretofore, 
the ret r -a fis factory nudiod , f irvo.t- 
'<ri II if -o.: • fusion ot Id. ijc|, 
rfffrough the ■ ■ 7* m\ <■ rI < , an: imej! , 
tr*n*Wm 

(# 7:v f tttdy of dir.- • fli-cr of Jiglii arid 
• - '■ j r - i ' ’*;i (ifuent 1 of iln- 

Uttfi Svtfjy have oWri-rd 
UifllliJV r of direr r MPO lip'll I 
if tty infloenre of rfarkiimtu 
ler of rrd fdood . i |f* ujf ( ] 

■ ratr Furthermore. 


they have, observed a mo to pronounced 
stimulation *if these elements nf the- blond 
after exposure H:• i" white rati . the mrr- 
L'!iry vapor quartz tamp. This ariniuJal- 
influence oi Lglit therapy on the 
hbod platcleis was quite obvifstis after 
Litres dally expos-urfi of six mintitt;? at 
a iii-:tance of 2 feet. 

'i'his kootck'dgr:, wl? i t'lo fact thm [be 
inohtL characteristic pathologic hriding ii: 
id in I arii."..- purpura lieujortitagj ,i is a re 
luktioii 23i ihc blotid platelets, atigt'e^s n 
mpre raticjuaS method of treatment. 
Further more, it k sn^estive that otlrcr 
iicniorrhagic omdirinns, associated with a 
dcHi iciii'y in tlit; ]>bo.,i platelets rni^lit 
rc*?f..vs,[ to s: njl*ci r:3L-jlioiJs. '• .-i.i lilts 
ha-sk, we have nj plied the mercury y;ij.i - 
i jiiiirLis lamp wi:h be]iidit in the treatment 
ot idiopathic punuira hemorrhagica, in 
hemorrhagic disease of die nesv-l>or[ i, 

: »d in th or . •. aL: s t prep.i ;il ■ ■ l of 
jatmdircrf palietii-n sflowing a plascTct 
clvftckijcy .ml a tendency to bleed. 

u i> uitr ptirjMJse in Ihi.-i coinmiun ri- 
lion to make a preliminary report of the 
results of iIlc treat men t of idiopatfik; 
rmri.iir;-. honiorrhajrr.ca by cx]jusure |u 
the I ■ ri ill y v;s[u- .|n..| ,y, ]nni i Dm m ; - 
lb'' l.t year, we have ti'witedf reti ca.se h 
i ii i- di'seane, ■ hie I .i i of i ie.se caici 
11■ * • ■ hei u i iIjsi-i cetl l irm;; an anile 
phase, wfiilc the remniniiifr tuics have 
iii 'ci r>|“ ihe i-JiTtiiiji verierv In tv,. i in 
Rluiiii'f'L, r'i. r 11 .i uin jiI xc.i used as a 
fileffine| 1 1 : rin pi npcralUv pn par.itioJi 
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i •;.\Ti-.\rs OF ISSUE. 

Obsrr?’ii!it.in$ on i'u: Therai'enli? Action 

• . r 'ifriwiobt}} Lii/ht upon ihe Eyr, 

• / J t'i■ t;■ tu Fy ■. Ear, A ; imv <nfrf 

7'isrou? [ ' m oH\ 

CEnicai Conorrsj; of Physical Phorafy 
j l.-il of Speoxtrs. 


OBSERVATIDNS OX THE THERAPIES 
TIC ACTION OF ULTRAVIOLET 
LIGHT LI POM THE EYE. 

W, Sjewurt puke-Uld-Sf, M.A.. 11 .D„ fT.R_C.S- 

!i till.- XaCiftl'ill I list it M.1-" ■'|>I' McdioE 

R -.ind cht URiaviold C Hn;1?Aval 
London f> r uhiilmic Hospital.* 

' Jr kite y< owing largely tr> :Ue 

V-.: [ . -I- : ;li- 1 Hill aifcd has ctv-wnrk- 

■ the i rt mdtrt ol .general ■ iseasfc by 
!iltr;i if ligl .1 is being rapidly put on a 
. ■ nst hitherto no aerious at- 

■- r, l ■ 1>c:f:n made in thin country to 
- , ■ _ I- ]}r,y. Fnr it might ho ntiftwd 

of the eye. 

r - rh; which is a preliminary rc- 

•; • ■ ;-r if-11'.'IJ . • iiied :t the Ul- 

♦ravhvrt Cisrijr r.f it- Royal 1 ,nndot> Oph- 

r , l nmsl prefix an ac- 

; , .'.v-r-LvTTrif r u of my itifleliteflne.ift In the 
/ , • I 1 ..ii - :1 for • 

r • li i.il :n‘S isi fhi wijri aruI to 
or M-ofiiiifd ] fill and :-= a r John IT, 
i ,r jtm« o -lirnnljitlng help me! 
_ ra^fimul The preliminary nature 

d j ^ ,y iwifl hit rmptiavi/<-4 Tlu 

n^t-r. ■ ' ' r*jir»m-/it < imimi hi yet hr 

10 U biti^ilicf out c 4 Ehc experi¬ 


mental stage, and sufficient experience; 
has not yet >:<=fri obtained to dogmatize 
absolutely C® its indicaliong and limita- 
Li(ii:o, or to assi.cn to ir its ultimate value 
in ou3- therapeutic anthtmentarinfri. The 
present paper is iased on the treatment 
nf sevenry ca?es, and it is hoped that later, 
when larger xtall->••• lave 1 cen gathered, 
fuller and more authoritative reports will 
be published, At the presf it moment, 
liowevcr^ it U felt that results of sufficient 
irit-r-rest have nccimujlated to wan-ar.t pub- 
Ikatii.-i. largely in the hoi* that the 
knowledge of them may stirinilnte others 
l supplement -Jiem out of their ow n ex- 
perienre. 

At present the therapeutic action of 
iiln-nviolc t light Is largely a mysle-ry ivbch 
presents theoretically many interesting 
and elusive problems. The clinic has out- 
j-.irj ihe laboratory, for tIu- stimulating ef¬ 
fect of this torni of radiant eocrgy upon 
the norma] individual, and its tlierapeutic 
influence in rruinv diseased states^ cannot 
lie derded. h if- already wr*K known that 
ultraviolet light, riartioularly of wave- 
Iviiyths 2,500 Lo 3,000 Angstrom unit?., 
f'- rls n vtTv drliiiile liiolggical action on 
11-.’ kin. svliffse apparent ' igns are the 
productinrs of an erythema fallowed by 
dentil .iinv rtr •. 11 i.i m.itinn of the mtermost 
In xt!' . lid that thereby aefivilies of great 
• 1 1 --J. 1 - 1 . i:ii, v;ioLf arc called into being, 
hi. =i iiviiit, j ;i are comprised partly 1 

■ 1 * ■ ir j■:iL I. m . set frv in the change of 
oP'nfi.il in vrlived in urMinin di^nleigm- 
ti-.M, and partly of cherniciit ffletora, Hu? 
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FftfcAIMATED ORANUE JUICE, ITS 
' ALt'E AS AN ANTIRACHiTlC 
AfiE-NT, 

'■ -man L ii»aW. David H. Shelling 
and Benjamin Kramer 
F-c-m .hi. Hn-ry Caplin Pidijirric Rc- 
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It has been concEusE'/ety shown rbat 
■ "j • -■ ; nee-? which ;irt- m.r capable of pre- 
-f airing rickets may acquire 

. ~ r - i;,:... properties w ] ieu excused to 

tVavh.M ii:ih. The studies of Hess and 
Wdtrtatodc (l /, confirwed by others (2.), 

: T:±v: that I’hciiesterol n\ d phytottcrol, 

I; 1: 1 i"W' 1 K >•' 1 1Mirrc s cor itai:: i ng 

'■ ingredients, may endowed with 
Hi rachitic jmten ■ by j read ration. sue rbar 
* j ’ ;■■■: to rats, along ith a racket- 
•pr>iu' inj/ **:*.:r. (Fjij nnirnats fail fi fie¬ 
ri • : ■■ i >• K mn it ,‘,'i j, CViwd! 

* .■ awl (*yoT%y ■ " have : >bnwn that 

i '*••. ii w' milk will (Tire rickets 

mhen fed to rachitic children; arid Siren- 
(mIc (6; olitaificfl Minibtr ri*>uJf$ with 
fiHi 

Thf f^rliTftx pi pmdticinjf iirii #gi-nr 

erlidk Iwmlr* I*™# antisfrorlHih. wnttlil 

aim ^ ’+S*hb ot prevent tng iff i nnijg 
nrrrt<rr.i oui alirrifioii frt | jr ti v 


abated Oi'angt; jiiicu. i;iRce it lias liecn 
-dio-.vn by Zrlva (/} Hi,-it irradiation of 
mnon juice for np long as eigl'it hours 
til r- udI inijiflir its antiscorbutic potency, 

1 hir experiments were therefore ct>n- 
^ined with the cure ui experimentally 
1 'Torhwod tickets in the rat by arttriinis- 
(cniig- irrsfliated orange juice nlong with 
n .standard rickets-jirndocing diet. 

Experimental 

Twenty ei-yht cats, all of about the 
Same age (25 to 28 days) and nearly of 
ihc-n weight (25 or 3S grams) were 
divided into four groups and kept on a. 
riclrets-proiittcsisg diet for 25 to 28 days. 

-' ■-■■ J \i how] r> reoei v erl ?, TcClolium’s ■iiet 
b. (>. 3143 (S) T nn.-.'i rhe rernaimng two 
groups wore fed Stccnbock’a diet _\y, 
I'H-r (9). All the animals were kept in 
a dimly lit room. At rhe end of rhis 
period gn.-ups i and Ml received irra¬ 
diated t?rnn,.e jnvi 1 for from S to 15 days, 

1 i 11]>- : l I Mid IV were used as •.oriiinls 
3J>d reef lived tion-irradiated orange juke, 

\ i the expiration of the expertmetital 
Period the anmcils were weighed, an 
iLtsihutivied and bled m denth- The or¬ 
gans were examine.-1 grossly, special at- 
I-Tlii.ii: Is;i [i |vdd fo tiie long' bones autl 
lborax. I hin acclions of tiic ttpjxT jxart 
" Tbt ! ' d- 1 ■ were i:i«mer$«d in 1 pel eenr, 
r ' 1 ' r 11 r 1 rat■ i nd exa i m i ,i ■ [ under : he d is 
1 ■ ling mu. ruscupc for the presence csr nb- 

•* "l lu'.iling m ', e vide need by the ‘lire 
'In, 1 , J iJ' fF'I t [ 4 iospJ n .r* i •- efetcr- 

nm,.»imu, wciv nurJ.- a! once nu the 
- j i urn <d mri-rt of dir- onitHalu, 
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Clinical Application of Ultra Violet Light. 
8*idcridSof Action of Ultra Violet Light, 
bihlmgfaftf-g. 


CLINICAL 


APPLICATION OF 
VIOLET L! til it. 


ULTKA- 


E : y t.“ .■ .:: : VV vjjiatt, ?J.I>, Boston, ultiSji 
RrjJiirr r.tl Lysin and Berahiaifd it? Sani- 
- ten Ji:.*! : ■ >■ fl 1 ' cre-f It >f re-cs.tuU -l..i - 
hc5iothcra.r.y ■;>; a therapeutic ninsure of 
value, V, e are eSjxchtHy iti idifed to Rote 
iif.r, tor he., after fifti-rn vf-ars' experi¬ 
ence and cart-fu] oh$ervaiiows F was ilie 
r r.-i «, ,-ftv down a well ■ Ii:Ijiii i scheme 
ng '.'ul heliotherapy. 'Pbtr ejsseifte 
oai point ■ i his r«»uline Treatment h to 
gradually Ermrrnse the exposure uf srosdl 
are*.* ■ f the Vf.ly to H>. suiTy rays, until 
the entire Wly iexposed. Thereafter 
the pstreriT. recti ve* ?. daily sun*hath or 
•"• rri thret- tn five hours. 

While ftoffier nbrsined iiis bed result a 
tn mr/i t r ■ mite - - r , he recommaiddl 
r it: H . jn at] o.rm ■ tr\ lulicrciilosis, 
*•••:* ■■ He-s*iac 4em k h,Mkll 

i ft mrf rtr tjffi irr d .• • rn*;- rn-.e* n I 
r«t!fxr.*r a*.'i ■ ui'I it v anemia, 

ni.i'iCi in ;< m 4 fif-Prftdty of 
origin «r*#f m>: l:- i hi ptllnxm- 

H Si* * I * If*!* 1 r-*, I” C | jri'l |,| t ,, n , 

rrrAy pnnmL. with link „„ 
trarfrm, 

I « i" n uj ■ r •f I r ri I i t' n i 



expose - 11 infant to [he dire< L ray:-: of tfr■ 
sun nnd il !■; .■ lx:i miti si LiJvi&tbie Lo 

expose older children,, except iluring the 

ward! sLuiiftier m Tiths r cn ru-:n-irir of the 
«0l<! ccinseqiieur loss ot iKitiy htat. 
1 Iti 4 * d.inicnlty, however, rua'-.- Le ovet- 
cottk wlu-[i a quarLs wind ay or a ^lass 
which is £::u:s]«rcii[ t( li;-:'' nltra-vioict 
rays is i-viulijjle at a rt’asonable -u - iee >so 
hat tlif baby efin have its sunlighL Lreall- 
nient in A warm rooilL 

'J'hf ultra-violet fays in Lin- sou's spec¬ 
trum vary in inteit^alv during tlte fitfferent 
sessons of Linj year, la-irig highest during 
«-ii: summer rtiontbs and lowest during lb-, 
winter months, 

i ;■■ la?3ievt'd [haL l3i:v svasonal vari:> 
lion is ''lie to ilie al». iqiLiou of -he short- 
vr waheierigllis by rln? atnrosphere. Iti 
-Vew England during the winter months 
a o •juvstiima’ile whether or riot there arc 
sufficient ultra-violet rays in the suit's 
spectrum to he of much therapeutic vasiie. 
dii prvsiiii diEi'ing die wirtte months and 

i ll r nin . days ii sutniner, it is in'iTssrirv, 

in t-’L-jili ig iitlants, to lime a snhstiunc l<>r 
sunlight, I he nterrur) Jaipur quas'ie 
3am 11 at prest ut stirpftssiss all other sources 

111 lilfra yinfri rirf( I. MCI and i . the Ju-sf 
r *'■ 1 *; a JU' ( iho;iNy |■ i'iidiii'ing rays nn 
il.o I*’ 11n* *horl ttiei'ajM ufji I'avs in Nm- 
11,6 ■ 'I 11 '’ rruru ! lie mm , •.[!(■< r rum cuds 
tihfitjXry at fthoul T a i iruFlitiuc rtriis, dltc to 

,|! d * 'tprurlJ I if ,i || '.| |rli | i | • „■ |,j|v | I i 

■' . . in I he .<1 n|, ispfirj «■ 'liie run 

cmi'v . .Jfiarfv hurtlei vmils uhi i vm 


Jet r,u|iniinr; 


i 1 ' 'Ij i : ins; "■! ii -'hi( m<trm , 
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CHt fir.:tains for {'ItrovUusi fdffht 

iii Ski): Diseases . 
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ARTIFICIAL SUNLIGHT IN TREAT¬ 
MENT OK INTERNAL Til BERCI LO¬ 
SES IN JAPAN. 

M3r -. --,‘u! irualmc-Tii of internal lubtiir- 

cuJosis •• means of artificial sunlight is 
reported. In Jtijjan it is impossible to 
Vie natural sun right on the liijgdi moiui- 
- i lie iji Europe, since the 
- tv Its are always i oveml with 
? ■ ■;■; i ■ ■■:'i - Tkerafy of internai 

Twbercxi m by th# Use of Artificial 
s**t*aht, ftsuin and K. Hkimvbe, 
Tokyo ifi.chitt.ini, 1925. no. 2404, Aft- 
- r front : a Medieat it'wfd, 1 925, 

_ 

j tMLAVIsfVY A Mi I t TkAVH). 
LET RAYS, 

. -■ ! : >1 !•'•■ i,i l{;> IV -i| i| 

r.irl i;-ti ,|| l.|] i 1 

tn iwn way • • fir-I, llii'iough 
4 pU*en of MidioiirGv-Jly from (hr rays 
f . 1 11 : i ](••!►• irmbtl kig 

r d fix JwirfJy ti^m whi h 
ji <r #j» 1 ',i>jf, jfid I he i,irryirijf cd 



radioaetivdy lo certain glandular struc¬ 
ture.*. i hn* influencing ihe hormone iunc¬ 
tion; second, through the reflex ad ion of 
ilie rays on certain cutaneous nerve end¬ 
ings which play a part in the physiologi¬ 
cal arritities of ne body. In both in 
stances the ultima te results appear to in- 
fl nonce physiological processes rather 
than to directly affect the blood *tscl T . 
However, the action of the rays has a 
tendency to increase the calcium oonlent 
i i i he blood. II this is above normal u:- 
traviolci r;.y therapy is contraindicated. 
If the pigmentation of the .ski.:t is pro¬ 
gressive, es a result of ul n a violet-ray 
exposure, i: is an index of defense 
against excessive blood - chemistry 
changes. Tf pigmentation does not rake 
place after a considerable period of ex> 
posure, one may rest assured that such 
changes are more or less iinmaterial and 
may be disregarded. Pigmemation,. 
iliereforc, mny be used ns a partial gitide 
in this icspeci. Ill the case of tuben:ul- 
ou- parieir the chesi Is covered if the 
cm mlilinn involves the lungs. A scries 
Mi i isc* arc it] lotted showing the bene- 
:;il ■ licet - of ultra viol i't- ray thcTitpy in 
[uilmnnary and ck-Etsl pulmonary hihcr- 
■ nlo-is :nnl ■ . /.cm.i f ISirther Study 
, rr fHttod ( Virnif.vfrv rnrif the Results of 
1 tfnreiairt h'tty Therapy in Car fain Tub 
i'tfttfaui mh rf Other (YwjTj /■'. f Puvit, 
Wed t H h'.-r,, Avtjn.fl I'k ]0.- , 5 i r i lu, 
IHM U S. US) 
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] ultra violet ray therapy 

Its Application in Nose, f hr ost, and Mouth Affections 

I >-.& C Dqpjuelly, M.D. r 
Detroit, Mich. 

HiLs i.iy ..sJtnini,.! .-n:L Ultra Y'ioJid R.avs approximately T.OOCl 
■‘t:i,u'- s | l justified in ‘iJludniL to the subject from time to 
time. 

As many *>f tilesi t re a h 11 e nts ..ire given for casts eu i.'iri^ 
1:,, drr i he \ i c: Liege try., the in forma l km gained thereby seems 
worthy nt dissemination for the benefit of all. 

Let s briefly restate that Ultra Violet Rays sterilise infected 
tissues. 

ivi'mis are destroyed in a short period of time after coming 
:n 1 1 ■ n I .;i l t a Hi I the rays. IToni laboratory experiment® which 
prove tile above, it lists also been demonstrated that the red 
blood cells absorb and conduct, these rays to different parts of 
trii body, there to carry un the v. urk already begun at the 
surface. 

i >xxj -■ are broken down it the same manner that germs arc 
destroyed, and it j» :.i safe assumption that, after absorption and 
:i i winistioti a- a*ore-said, the tendency of the rayw and reactions 
therefrom show*: 


H emogiulhii is increased. 

U 1 1 e iblood cell uurdejit is mmn.alixed. 
lei «r>il and lymph flow are both increased. 

< diuii is certainly relieved, cellular tissue is nourished, 

*-ri." 1 -miliuli of waste products greatly accelerated. 

1 1 .--re is rt direct action on ihe nervous system. 
hdcclA observed lead one to the conclusion that nerve end- 
’ • A . v 111 " 1 ’ <*e d w hib at t he sa ine ti m e pro (1 u cing so me 

general action on [lie central nervous system, 

" M * nu *y ,j u prevented by Ultra Violet Ray treat 





J,. g-nerrj. my LecLuic include* I he application of the rays 
’■ '• ' r " I'ostrnoj {l ] pfiarviix and tonsils by 

!i ' h 'UMayr-i 1.. 1 attempt to hU-riliac without 

i‘ ■" ». .. ■ mid include with this hvatimml 

rnl ' '*. . *orm> t anterior, pptfterfpr and 

1 r■!r1.1 11 ■ r Aupplcimjlll ■.fuur by subjecting i lu 

•-V fh * h ' ■*’ 1,1,1 ri, ' ! ’ r '" W from « high ponu r Riidia.il 


< R/oro« f'wItU, wH< Hirr in bend 

M (,i* ■• ! •' ’ f'no <1 m i in* manner. 


ur 

U 


' in , I, ,i r- j rn no-1 tJ.'i 1 < | v 
pvr»i*ted j'u fur n time. 
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Quartz Lamp Therapy in Oral 
Conditions 

By Loms B. Lip Ionian, I). D.S., 

New York City, 

I roin 'hv. Dent*: Department .VToimi Sinai Hospital 
Visiting Dentist to Hume For Hebrew In Earns. 

; Sin ' ' * Ul! % Ut " nec^sarv lo life, .and health, invest- 
.V""’ ,M * ve to reproduce it b.v artificial mean* 

1 ,u ^ have Jed to the manufacture of different 

n pi > ill ..imp*». i ic.i with n definite therapeutic value. 

, , A . Iv ■■■ nf - sl "il.QhF is composed of various bin ■!, of color 
j 1 , nrv separable hy different coirtr screens. These 
LaoiIs range from re,.I to violet in the visil.li- spectrum 
ho; oml these Visible rays are .shorter invisible r;n-s, the 
!il ■ L ix* : a I one vncl of the spectrum and the ultra-violet at 
' other. ! he mtru red m the heat producing rays, while 
are the nefinic or chemical rays, and are 
hy their iLction on photographic plntrA-;. 

Althouy], sunlight is used as « therapeutic agent, its 
more general use is limited, sinec its value depends on 
atmospheric conditions and locations. At high altitudes the 
" <n ; s r;j '' - richer in the ultra-violet rava than aL the 

■' • rna,, . v i,Vt ^ " f th * earth, owing to the' absorption of 
- - ■ - by moisture and dust particles. 

r " «>iH|M*»t.rrly retell! years eieutric li K hl h:.s «mr 
\ It. nw.. as a tliera,,r;.nie agent. Although valuable ns 
,neh. lie beam -i iight prodneed by an edtnarv eleetrie 
ip differ from more of the SU1 , shat a v«y SI „*ii qlIaHti . 

*' ' venal ray, art: produced, and those Hat -nv 

present aye aoBurhvd by the r.hi.ss. 

L readily al.aorl.e.1 by the tissue.,. This ab.sor 0 - 

-"V 1 . 1 ”' 'T . "'•} i-uireasinf, the p.-„ ( ,'e,4s 

•' " ' ' , '• y-". '•> IWtn, t'ieoroe While Slurr 

Jhe yellow and vmlet ray, „( Li,,, k|M! alro». M&H « 

.' • -ill lln vital pro,-ess, ,, with a . 

.. ' .prevalliog under the „ f 

I be vfttU: t light. 

ft* p> nh h; JJuvit nuil L, rw ^ , 

■ " ' * ) ." .. witlrhi five Stohta? 

"■ ■ ' .. ■» «•«.,*'<» .uffieu-..i i.n ,i, 

*•*•*'“ *" ..y.iirblnl. n,e oilr., ,„,M howrvor 
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Hio Ultra-Violet Ray in Eye, Ear, 
Nose and Throat Practice 


Suggestions for Its Use 


* 


BY 

TRA O. DEN IF AX, 11, U, F. A, i 
Tolado. Ohio 



fWjBlrvJ tfttHi IIIf 

Jtyft. Knr, Nrnrf hiu } TffroftI Mom I lily 
Mari'h, I4i2:t 
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Quartz Light in the Treatment 

of Pyorrhea 

iWe L. FtUuin, D. D. 5„ iVea WJ,, jV. V, 
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PREFACE. 


/Cmo Ruati, 

i ipofl of modem Author! irr obliged to tpol* 
oei/e for ittempting the improvement ot fuhjefitr •<> frequent- 
U. nail eery often fo fuctefifully I'Cited of bjr their | 
erlthri: but •• the prioopil part of the fiibfetjoent PH 
occupied on fubj cotlrtly ntw, I hire oo ipofoftT 
drutiption to ttukr. 1 hire only to tiffin ™r ““ 
look rat Iter it the tnittef, tb»« M »be oianner of sv 
the van) J i f ihj: ft I whi.lt l hire taken u.*der elt-l 
ethcreil tire, or eleftrtciiy, ii n fubjeft both novel 
cult. Author* wlto hive written oo the lubjeo, it 
fujrpofe they ever cr.tcrtd oo the tuirgtn thereof, hire 
taiioeil it in infinite dull race font tbr knowledge of it! 
rrticl, niture nil igeoey., aA few el them, it i* true, 
OitCueeted ekfirieitjr to be » nimble m:tn of brilth ; 
btve recommended it to BMutnd t Bui-lhe !iicing per 
pier, even i© the nCQt il te Blen t of iu tnedu.il powera, hive 
ever |olicd their oblcivition. 

In the f.-lirnaiog wotk I bm ir.Vivonred f "At a 
ingr, to gn to the belt cm bf tl.il intricite fitb'CCt, to ■< 
the cibiuct, a rad prefent my rcidetl with firm* of lh» 
note cm of rut ore. My fit ft dirfigit, bowerer, wa* to tn« ■ tl 
medical r'.tctricity ctelrt b't thitUteut, rtjft 
erfttl ti'ent, per,idea ill cieitien, ii capable of * 

• ■ vii icty of ippeitiucrr. aid of ptodocitag fuch a 
cfhfir, both in the Minute ind ttuturaile i 
rot pafi the importance of ill igency in eiiitioo. 

1 hire fi tl tinted of iu nilotil ageocj la fop 
ind eegeubk life—bare defeubed tone of iu 
•r.d haw the health of inlnuli it idedlrd ,l - - k 
fmtliei cmifi.lned iuvMiutw 
modification ■ ml (liter, ind 
bodtei, ind (liuwninthe ‘ 






PRCfAce. 

"omen* of gnWuiioB »nj moil, mi .rtf . .. 

•OU""c u p.„ l,„ .... h„ ,h, *ltrX2 

lurr.bptic mot.on !„ he, o,h,t ,!T li t L 

*:m.r , nJ lhe lc , rlrr , ; 1 ^ <»y.u, u r 2 

"■ ,bt r ? u,h "" H»>cre? w« T 0 " "^-W 

|7 «he powerful agency of rlcdjrfel,* P" r -fm,^ 

! ‘ c (ho “ r “ lh»l i lie poUr effufio,,! y ‘, Hit. r 

ftua iltflruftin liv In™, t 1 ,' P ,,ff '*e the . 1 
wen-in oy tortndon. Ami fin .ii . 1 ll<1 *«» 

“ «nh. air and ;. .. . *"? ,®*“Ti «h»t .11 

• r of «hcr„| ftlt , . , W J* I" the rjifti,,."!!? 

ciitat .tr, that .bc'fun of*" ' h '. P’^-Wijr. iflfo 

• IcuULIe comJraCui'on of X « | ? “ “j h' 6 "''' 1 w - * 

«J, tile tlr -ret, „f hi. co ; d ... • ' C * \ nJ •>"•* mttpi* 

• L i£°i are I?proportionlothedtw^^ * 

* t ric lire ; that all *i»imalj*cJ 


«J, the ftrgreca of h 
“• deofatiun | thi 
of infinite dcfat^n 


parti 


tablei 
ibe prc.Vncc 
fmut Ratea 

pervade a hit 
fUlti. ill hi 


pate of 


nKitlUr 


>C lire J that all tomali tod v*-*, 

tbe f' *7,' 0f '." aadX 

that .irminii) rH *^”° ""*“«» tSf. 

L . ” B,Buil * n Bgc t of ethereal lift .kith 

r! '*?*■ • f'* 1 b r ndmiog theft Jill, rest 
/.Urn put into their ferrral rotaiiwy ui 
‘ ' .* c 1 ,l ' jn of bia light reduce. that tlalhcitr. 

P, ro Pf»*r°f ethereal fiie.erelta-iritii 
t» nl in dcufitjr, whereby bo: only the fjticna 
1 !"'!'* the rcgcttble life ii prurnoleJ; |"<J the. 
t or :be eUftic,:y of elementary Grt, ij 
■th of aniirsaJ life, aa the lung, are 
• -ulitioni impeded. I hire lliea de- 


/“•kW. * Cl JvC UK 

ftj between the natural and fjM>- 

r BitmiJ world is framed after the par* 




Q a.yjwfe 

hit prefence, he i» * fb> 
lliituU world : ilf>J, tint M 


of the natural fan, 
■ttimalv and ee^;cv 
the fpiritual fun the qui 


participate of the fj 
prefence ia the proi fi; pj 
tht ir life and aaiontino j 

iniAJ 


euoeat 
d all 


me ipninaDln me quickrnirig, full .min#, an 
pte of lift to all n,oril intelligence. »hn pan 
lure of the fpimaal fun. But i» all tnat *' " 


inf i 

i'lalc the »»• 

orilhrt 


Ha. 


.11 


r of 


rith 


of l!aui( who have liai I 
trieity, that 1 bare fufl 


, aa an cxcc 
u l ha« ( 
c haa cutlui 
of cxquihtc poweta in the 
to attempt fi>»r-e aitiwcaa 
tamperii»i* *•»* 

But* tor raylelf# • prohai il»ty ii fi»pciet<uu 01 
cflti cootirtued al p .11 twenty yearn n 
iilt or no (ipcraaca tn n 
•tiled pr ibabihtii*. A < 

. in ineUimabk •onh, hath ampoted it a i 

c Mikirncr to pubiiut my unpr ncrri-..:* and c^, 
mankind. 

Thi* i* tte paxt of the fukjtA tint a;fc ; • a 
and that in which rr.a .kmi! arc deeply uiimr.ro. 
cr parti aif'Mil fp<culati*>ri to phtl.rS *j !k:i aou a 
but ilm il thit in which the ha«a* healtht a*»d uii 
ubkii aget and dcfcriptkxiiof people arc ctcrtr 

It ii to be icgtcttru, that clctftinty hath c»i 
aa a medicine, umil ita nature and r(Lct« «r«c h 
Hood. Iti ofr hath been greatly per*cited, and 
pcCtitiona of our.y ,;rcaily fruAiatcd and dib 
of a due degree ol knowledge to adcnivullev 


dicala 


dl 


n tied 

urrdefw 

'A cv* 
puatnli Want 
t, hath gesvrala 

ly tendered aboiUvr every iiHioliol of ntf( by iht Iff a* 
tioo. From which I atli aulcn the oufc of ikfhidty hav¬ 
ing temained ia fuch low repute »a the ir .ida of v.ut peva 
pie. Thyticiirui aifo lake an undue adra»trae id th • 
cutivlaoee, and trim irrmircl that it h rilWf • t #f a • ui, 
or if it it, (Hit mankind Hull never know it. i l- t " • ’* 

g«»e ihcmfchrea the truot le of wupiiu. tj into ihf L.— ct , hot 
they are very lanih i t ll*£-Ta* .<hl v.lumutt. ab |i«r wia 

will Ju it. Sun.* wi them i 
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6 

r*cr\ ce. 

SrlS/tty*«* .hay 

jp»««c ^iTtear" •>• 

«|'u.o lath* goOJcf, DU*. , f SVjl Si ' k «* ihX^ 

•^tby . they „ y u& ( ^^kT,L, 

ffssSs sisa 

^‘iesSs3s?re 

i* r *, K ;‘* * * o ” d ''»<•< i-r« far "“'• *« 

.» mi 

• fcbjfrt. which for !.. m,ric«r.«d’s: « 

unwcitakog* Of the kiod rr-r ntant 'T?° n,,K * •» 
Klot y of .hi, intftiouble medicwT- 1 h V“»‘l«» 

the abufr. i, h *:h fufferd fromihifr.hotLTl^i h 

SfiWSistiittiasS 3 

suraiSSr '4 " 

Sh"^*oppofrt'"i,. nj 

Mtli been, that I hare treated |h( . f uL : <a . 
familiar uuanrr * that In - ' . * m ? 1 

pnfc<91 r uadn/laio! the bufiecr.-ma. h,„ .*? 

a; * SSASC 

r*iir» ^^ ,lkfn of •*“ P*tK«t ; and mbit cotnte- 
\ e m: “r “ r ‘* niuft be applied .ah ,L.-a.k*y 

I bare dcmoortra.cj that the clrftric &ock. prod.:, Uc 
T angular which u neccITiiy to remort frnraal 

anlUmmatioo , that if it i. u f e J ,h e fi.ft flags of a ho., 

, t*.**" b * B0 *W«»« of core , truS pmr, an "US.* 
rernr^y. J harr, in the courfe of the (rock, c.ielMcwilt* 
V/U f l ««A» ol the dearie fli ck., w a great *■•*«« *f 
I • *"Thttrt thorn that the fl.ija c- r duct tbr r!:6i* * '• 

_ “ Whit manner the fluid* aorl Midi are afftatd by lk< 

lit ia a pr«iJfa{ ufe vf it, aery dfeft pr^r* 




ihr l.»m.n bodf * , lt , be «*».«* ' . 

.« nbfenri —•2JST?T£S «ur a - 

... , fcut Ut my *«*?. .V.— U tfiritcf »»*«" tr T “ 


h««• w« r r fa x;tiirfi**• *'***"•'£':; l!4 ; * 

|U< t k«t Ut »T «**' „ ...fin.ulT ««■'«* *1 

da* l *"■ that it i» tht «•» W 

,Ue in tbt tu««tl *^“ ' j „ imM . g and alM"™ 

«*» ! h, . , 'V , 0 ir.-m.l, and M 

tin Author of n»t* -„ificial improermeat of lh' 

porpeirt, aod grnnaUjr aMi-fpaftnod 1 ' f ( |h clit 

Url. more o. Ufi. accord.-g to >J«bt*^^t « 

i, iaiparta .U«« fprrg. In the ««.!., and a«eU * 
chewUthm. .od lernur... the «>•' • ue.««f*Ur J •» P ro , 3 "’ 
cere diftiiplUw of the frctctina ; it punhe* the W aw 

clrscfrt iIk uf humour* j no p*n *» * 

ttCca the tlffiftc liacka fuqifat^* *ivd «.th tHa* Ac^ett J 
pcwUfttt which 1 hfttc !»ughl i-i kbcbocy ol ihf werh. o«t 
Um. or otr c*n be tfoubl<4 with droffrti ulttrr, <«aiig 
qdinfepi kin^'i oU ( Su A atHooy'a fire. b3e»a t»nuf*ua** 
|vlypnt,or aiioafi'ilMitof the eitcoUlkiri Hnl 1 ht c •« 
the rffeAt of tn elect tie (hock on the Mil* ltd ' s it 
woutl h-rc been c«fy, without »n n^riiwr.l, ti 
tniae that it «u a remedy of twy (Kfilift l lu*« t 
tbit it 

it 


l, or that it in et(f forever to finrcnt th 
ply. KcorJu-g to thia |uan. aim will line f 
no fucli thing i but 1 mran tlma o.u.h, 
doubt lull that th« (ttalrr pttt rf mankind i 
j«« to great logth, aod -*-“*■ - 
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city. 


_ > 

»u»aci« 

^3S-*sg&S| 

MSfisass S’StSHjjBSSSSsa 

•at fedcruary ^ , K *“ th «*od «h, JL ^ T '"\w«he >*°' W - fl “ T^f fo much importance to 

*. I belie- l' «*J !L?**3 ’* lwe l.L,« people «f ,»'”*„?£*« K.r.<»« f“» • rao - 

lJm beneeolcnt V , , fellow ctruure*— 

: ,hi.uoa»Mt tkl „ ut uuki&a 


rss . 

I * ,d - wi 

Jg°anr tor.f„_ r l* bn . .u. 


« >«t l,i 
I htfr 


V d r*nll u J** 

* u ”t** «T3 


JKC # 


a&d it 


I !t lit ik. . rW( Q{ j/ 

it H, , ?“ PWfKlfc £* 

,i ln ,’ “ r** r«''«J/w7i 

'**% *ound t &nj tK1 ,. i* , 
fc uf phWfe , * 7 ; 1 

i,c»!th n.\ . *!“* • h *»I 

• / ?, °* ^ *Wtf, co&Uij»l 

rVtal&bk "* 

r,rt * “tilth ; and lluilu, Uta 
■* ••ulp, after hating fpcoi n«k 
l!ic ufe of oilier onheiee. la 


to co* ,wt * 
•Wcmfclvt* 

nbet. l»C » 


sreury « 


•L'lTwh™ Y**?'' ,f ! Jt ,llfrf ,rt f ”«*l diillq 

V*’ *“f. a ,b */. ,r * r «<ed, »ad of Lag coi.tii.Riarx, or. 

, * C,A '-‘ C * ,C ' 1 Of ele&ricujr | but ihtrc ii fotitlr etc 

„ 01 °“ d 11 •'ill not pirtctit, if properly ufc-1 fa 

•i p Hence 1 lie re fuggellcd a mtilud to cj.bl.iW 

* lQ1 V?_ , iinporum trttth in the n.icda of peupit 
gcacja.ljr, at fail n tiis.e a.J obfervatijo will admit of Hi 
wliid.i tnip be done thui :—Lrt ctcrjr brad of* f*nu!f a *•- 
lenji. ^ to g.re ,'t a f,i r txptrioii.it for fractal jreata, (for it 
niuH uke time litit to cflabluh Co weighty * mature keep 
* :l “-d account of the dif.-afe* that occur to lit fatoJfjtf 
•up there be, and of what dcfnipiiuit—notice any parwi-f 
ditraic that map he ab..ut them, iu thrir nrighl«u kood,c,i/ 
or nil — i.oiice it - ro utal fwap orer thoft who t>S( C<K **** 

pnrCiiU^r: I 


Wt fupp 


curftlr** 


,iol to lk* ha P* 


Thiflir 


rma vl»», Cu#F u3 
r <t |t ||«3t A’ « 


, lit 


Aa it 

fj.m.d of a n 
I btn. « w . 

eo.illo>fi«n , 

K, f build for h 
Itboar. 1 hit c 
fwtr * much better m« 
Eu:ope, *1 
ed the chei 


. „ T ,,n-t to *nT m,n ' *° T‘ 

tf no tirpo'<* BC£ l fc* ibuu.i i 

k aCi ' C l U Xl «.k ^‘cribed am, cheap 
f p.rt oflbrwo'O a»T 

« cotk a.J • 

Vadtu -'hl hare 

^mbryeu-UercralRO.^^^ 

:rt. that any mau may Le *W« 


t Jefctib- 

,ih htmfrU 

#, that any m»» ~~ _ _,. ( fc ,hi>le 

with them. IVy m ; y he rcudet.d onmmeutal, T 

•bo *dl he at the cull 'h'’«f- 
1 lute dcfcnhrd the wt ot t • 
ner of tieftiag tl.iTO upou buiUmg*. » 
pjari tlirna l oot dama.-e 1 and pomte 
not of a room, to remain in *" l, ‘ ae 
eao.nn.-t people agaii'H “htaj ftcUtr 
dtr-fcower, by which mean*, »• »<“ ** 
pxr:» o( * r mt/n l) Ut »o* m * i 
0lbcrtif( U»*C b€tu pttitrttd* 
tJ cu'HX'iiucate trsrr ikiMt »H 


tht 

nn!\ cffertually ao 
ui I lie atr& Ice ore 
lightning. Hat* 
*ct tree* iaa a tboo* 
.Wing iinptofift 


iy „t lod. which iwigWa 

' Finally, l h«t bem cat««i*l 

to cuniaiiiiicJte ererr thing in my powii. «» '.‘J j 4 , 
rirau ny. that m g(it be We.ul .0 »;»h ^ * XSfc i 

few oiotiica to indu-.c me to treat ut eh* 1 -■ f 
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Jo 


****ac«v 


mol'L? U . ie!,, K Ihit . 

CwSrt.'M:;“.K W i 
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A N I M A L J.vn VEGETABLE 

ELECTRICITY. 

CHAPTER l 

Electricity the principal agent if animat life f the 
vegetable life ami growth—iti action a direfl 
flimidus—deficiency of its denfity or ‘ lajhcity 
Jubvcr/ive of animal health , and induces diftafex 
of debility—intenfe and tong continued l cat re¬ 
duces its denfity or clajlicity. — Eteflricity or ethe¬ 
real fire further confidcred , phitofophually and 
aftronomieally—all the phenomena of gravita¬ 
tion and motion founded in elementary fire — its 
qualities and agency bears analogy to thefpirstual 
world. 

r | 'HE electrical effluvia is far more fubtiic 
X than air, is diflufed through all fpacc, fur- 
rounds the earth, and pervades every part of 
it; and fuch is the extreme fiucncfs. velocity 
and expanltvencfs of this active principle, that 
all other matter teems to l>c only the body, and 
this the foul of the univerfe. I Ids element 
cxifts in all places and in all bodies; ami 
action is fuflicicnt not only to be (under the 
I'trll (.airfc) the fecondarv caufc of motion, 
to produce and fupport lire through 
■B 
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U ANIMAL and VEGETABLE 

lure, a• well in animals as vegetables. 

; t the heal of every animal is the engine < 
circulates the blood through the whole 
ti> ihe fun, as the heat of I he world, cirtu 
or ratifies, condenfcs, vibrates, fiimulatcs, 
by continually changing the (late and ‘' 
of this elementary fire, not only gives w 
and gravitation to furrounding worlds, 
doth, on principles occult, impart life, vi, 
and growth to all animals and vegetal 
It is a fpccies of iifelf, and totally diftincl f 
all other bodies. 

This elementary fire not only cxifts in atj. 
nul bodies on an equilibrium with thofc fub. 
fiances with which they arc conftantly conned, 
cd, but the common air, cfpcci.dlv when cool, 
imbibes a large proportion of tins claliic fire. 
.H>c lump intnire this air, the fire mingled with 
it i> difperfed through the pulmonary vcITdi 
into the blond; the whole niafi, of fluids arc, 
in a degree, fermented and enlivened, and the 
'ofleh being at the fame time more filled and 
dmended, their tone is quickened, and the 
ciKuiation accelerated; all the animal functions 
■* rc » * n P art i put in, and preferved in motion, 
‘, the whole fyfiem is invigorated by this fin* 
jpe ajjent. 

If it b granted, that totally non-conduflor* 
become fuch lay their imbibing, in fomc fixed 
,0 f! r * ? , . ar R s quantity of this elementary fire, 
'• ti. Ji u i, fti|ipofed fofar conflitulcs tlicfc bod* 
‘ tlul *l ,c y arc incapable of conveying af 


ELECVWC 

electric is a i 

which any ^ 

doOor. »'ibdKS. » ^ Rui 

imtnenfcquint y^ ^ lu ■ 

confequcnee , all ar.im»' 

eleArical niw .tn^lo ^ fyli? « 

s confUtA infolatt ..^ ; t.. 

vigowted, •>*" c ., n n u ual wai; \ '. 

l.uion t' tahje't 1 i lV Internal lw n 

■I - n-J partly by thuie ic&d 


which i Ivey 


neect 


at as 


ins may be called natural 1 

| am hereafter to 

, ' f ,1,- artificial infoUUOd, the pecal 
obvious and certain* 


Elfflric fire 


note* the 


davit lifei 

That this effluvia promotcs ihe vcget. 

life and growth w til not be qucftioned by Wg 

who arc made to believe that it pt ' - 
effect on the animal. 1 he mofi that hath leva 
IYiJ of its effects on the animal, wul apply 
the vegetable, except the action >'t tlw 
and by thciraflion.a higher litc . “MPJ 

rr and a greater (apply, is ncveH.it' ’"c m 
fupport, Hut a (ingle experiment " • put <! 
beyond all doubt, that what l have ventured 
to call a natural inloUlion. doth exid, and pro- 
duccth the delcribcd cffcils, and tb. *>'" 
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ANIMAL and VEGETABLE 


it lettuce feed; at 
fame kind of feed in 


the fame 

a garden bed; 


pear by adding a little of the artificial tj, 
to, which may be done thus: Prepare, ^u\' 
proper fcafon, a box of earth fuflicicntly i nt ag 
place it on an inflating ftool or (land, low;,’ 

time few tk 
•his Iwin. 
Ottfl 

inually inf.dated, 
ttucc to perfection In 
i he former. This cirtUM 
'.■nt* K 2 mv npmion, to pm 
1! doubt, that this clctticcu 
incipal agen 
of vegetables! 

c* h'.wn, in its proper place, 
i infolation of the human body 
i an evidence of the fame ck. 

of life, motion ami 


immediately electrify the box of 
: (loot, and keep it conti 
will brinj' the le 
tlf the time*n 
u flic 


atom 


Hi 


A 


in promoting the 


in p 


ocing acted upon by this agent. Thusthfl 
cart oi every animal gives the Gi ft motion to 


R 1 CITY. 

:l by the dlUlioo and 


animal creation. 

a elircfl Jiimului. 
lementary lire, electricity, or by 
c it is diftinguilhcd, is a ftimtt* 
■ Irom all that hath been obferv- 
* on animal and vegetable life, 
animals and vegetables contra 
irtiun to their bulk, of this ele* 
ban the fulids of either; and it 
Jropenfity of this effluvia, to put 
iy l*odks capable of moving of 


the '***’* |£ ir ,erics; at U* 
“obu^a«®<^t>t!« h ihc flow of blood tlw 

enlivens ^d fac.l..^ . jnd being contain, 
every p» rt . ? j t |, in feme degree, I 
chiefly in the fluffs p thus excite th« 

ar.d diflend ihc vcl J* .:•*„ that could this e 
aflion. U »* animal or vogetab 

ment lie extracted ”° decay 

there would be an wftan “T”,Jeither, 
would foon terminate in . , 

In fupporiing the ditmnitoea i ^ , 

get able, a dimmiflied aaton is a , 4 |e 

effluvia ; its globular atmotpher .• 

to propel, buoy up and din c . 

molt extreme part of every flower . > 
of the fpreading tree: And it u on mu. i 
ciplc only we can account tor t»^c jutcci 
ing and difiufing thcmfclvc* throug tout 
vegetable growth. 


Dc/uiincf\ of etherealfirt ful’vcrfie.-e tj 

Lira and health being fo tnuih lu 
on a full fupply of this quickening pm 
follows that any deficiency thercot tr. 

^ I yiuli cwf, ini'e riri . 

tbU at l ca’I it, «1 ih cri I A u* iHe it 

i'jt iljltictiy etl nlkic I ftnr <•! j. •• wW in', It ♦ 

*** t yet ti n'tifii ul, «\ 111 • • y (« • • .' . !• 

• ul ilfori* t*n I lit '|ut it y. ini %\ r.Ki*7 t kA \‘f 

potto *. Vlt HV • 1. I . I » * , . • K/ >1 
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i* ANIMAL and VEGETABLE 

dirrfily to diminifit life and health e j 
i he animal or vegetable creation : as it rN - 
the animal life, the deficiency is in theai^ 
lung* arc not fuflicicntly titrated; 
peels the vegetable, the foil is deficit™' 
containing it. 

Defteieiuy of ethereal ft re caufa difeafa tfdttiu 
A continued deficiency of cxifiing p, 1WfTl 
tend to induce difeafes of debility,' and ini 
much as they arifefrom deficiency of firniBta 
arc denominated dirccl, or difeafes of direc 
debility ; as this rcfpcfls the animal life, tie 
remedy is the artificial infolation, opium,bnn. 
dy, and the more durable ftimulus of diet, ice. 
As it rcfpcchi the vegetable life, the remedyi 
water, and fuch manure as contains a grea. 
er quantity of this elementary lire. It vu 
contended before that there is a vafi difpro- 
portion in the quantity contained in lulidt, 

**' ’he dialer f.if'O. When ihi» dement become* royt-Vih 
•ed etiAic, Ihtir (tjii, cannot ll m in c*<nf<qccncc if** 
rr fill-me to motion, i in moll apt to think, that then* 
cufti-n of fl ftscity i> a diuiinu'ion of the cxifting ipuauj 
° noeiaxl fite—but peihapa fooit luuns expeiimcn' cif 
eorsfaee ite of a miil.kr. This cltmcnt xffumea fork * 
*«>ety of appriraocea, and ptoiiucei cihcu at aariou' *1 
a: un-ccountaihlc a> the phen'itnciix of ita ippc.tanctK ths 
p it » u te the buGitcft of aeca fully to enmpiit'*'-* 
* Cut <»: thing I am t-mln of, and that h* 

V' “7 in xii ftt-fulii, anitatl life In. i ; no! •!* 

1 *•’ ' LUliac citcCsIj ,ji r.-'u ifcetjttcm. 


FLECIRICITV. . 

through the ‘ lfo a deficiency--.ry 

this butafeamy P oruo«» 

o'/this elementary tl lt the plaftcr of 

° here is reafon tobebjve ^ fire, for 

Paris is highly Ho Ume ; »>u< « 

u * s » non-conduAor, firc , in burn- 

Lid to be imparted ^ 5 m . nncr lt l4 

ing tl-c^on-^^ofwood, which ren. 

sssisy-fc. r ssjsssrs 

as in l'pirits by diftillation. 

Inttnfe heat eaufet a d.efcienej if thij qu!.ker.:-j 
effluvia* 


cjpuvia• 

Notwithstanding what hath been L>3 
above ot imparting elementary fire Vy the cu¬ 
linary, which is but adilTcrcnt modification ot 
the fame element; yet the inllant theie Kdia, 

r\T niltePc (tmilir iiniWflm I 111 -a lifdt, tllCX 
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so ANIMAL and VEGETABLE 

fuppofcd to be made by the vaft 
parted into tl.c fubflancc of the 
furnace ; but however that may be i, * **» 
tain that whenever it in again rarifir.t» V 0 - 
the rcfilhncc is loft, tl.e imparted clcnicm £ 
fides, and the properties of the glafj ant*» 
be cflcntiaJly changed. However P 

truth Of this element’s being imparted in ^ 
orm, lam not anxious to maintain it; iti 5r i 
much to my purpofc, it is rather the oninj‘“ 
of others; but it is to my prefent pur wife, 
fhew, that the ratification of heat, caufeTa 
ticicncy of this electric effluvia, which is f 0 
neccfhry to life and health. It being fof Jr 
evident, that fome bodies contain fo much of 
this cthcrca element, as their natural quanti. 
ty, in a cool (late, that they refill the approach 

addltU>nal ‘l uanti, y. made by art, a 
g As, bees wax, tallow and fome other bodies; 
J ct when thefe bodies arc ratified by heat, they 

IrVft m r d,VC Pl‘? ? f t,,is natural quantity, oral 
,°. , lts cjafticity, and will as freely reccivt 
an additional quantity as iron or water, which 
quantity is fupphed to them by the artificial 
ac incry. 11 we apply thefe rcafonings to 
^ element of air, wiiich in a cold ft ,tc is« 
roue i a nomconduftor as glafs, bees-wax, &C 
ml undoubted!/ from tbe fame caufe, viz- it* 
ti t i Xcc . c ,,a *ural quantity : it will folio***, 
* ,n P ro P° rt *on to its eWrec, divrfu 
a,r t of tiui ethereal clen.er’f. or of i»» 
; the cunfrquencc is, that in prop' •' 


electric i tY - 

^fted of this 


Z \ 


S c and l 
the lungs * cc , 

and quickening 

niai"'g ‘ m nre an 
functions grow more 

• .'.#«(( • arul il con ** 1 

imp * ircc '\ 

nat i. for me to ol 
rertluous for m 

debility arc pccubarlyir 

and climates ; mean r 
,o its fource ; and i M 
deficient fupply of this 

a foundation for wliai 
mend in difeafes of deoi 
cdy, viz. the arttlicul 
liVht ftuxks to accomr 
°G|jfi, by being r.irt 
degree, lofes its Iran 
the fame fisetns to ho 
when the air is thu* 
what difficulty do the 


that at 

■c ul'ed to fo: 


loft and U 

rawins iu 

full dr 

aughis of thi 

s pure < 

ethereal (ire 

, ittachca 

in great quantities 

to com 

mon air, « 

ill tnttatiU 

ly exp 

nre it brougl 

it into 

i a light tai 

rihcu lute 

of air 

by a fire fid 




U would Teem, 

that tin 

: elafficitv ■ 

aferihed to 

coimnon air. Him 

dd rati 

icr lie afcril 

!idl to this 

dome 

ntary fire a 

ttachc! 

1 to it, a« a 

,Uo its »«o> 

tinn: 

there is real 

on to b 

iclievc, that 

, w is com* 


tnon air totally „ 

would renuiu as inactive as a pond ol v aict. 
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at ANIMAL and VEGETABIJ 

I have obferved one circumflancc that i 
me to think this it the cafe ; I have obi 
that when a thunder-cloud hathpaflfcd | 
charged with this fiery element, or clcci'ri 
fluvia, attached to common air, it is diflu'i 
blows in every direction from the cloudtt 
when it hath gone bv, it will blow * 


ELECTRIC* 1 ^ 


of this * 


«3 

hereal 


(late** 

element, 


s&tti 

£d»bw»V »"Pf' f ht Trfo'.r« "* " r " 

Arncc. tn tefpc« °V K i;tl i- nf mv attc..non. 


ot this 


via contained in the cloud. It is more 
probable, that clouds which difeharge fnow 
winter, contain equal qnnntitic 
mentary fire with thofe that emit that 
in an expanded form, during the hot 
but the element in which they float, viz. 
mon air. 


deficient in point 

C ’ P A bafts of confidence part o 
is already executed, and pr- <■ 11 . Sj u [ ic> , , 

in a late publication, entitled, * c ' ( 

Nanire/by a new prince of philofnp.icr*. 
mean the immortal Dr. Saint * •“ •; 

feems to have grafped anuo.t 


of the fubject 
to my hand, 
iitsb 

1 


ir, is equally impregnated with t._ 

f.on, ofckariciiy ^ SjSttS . i 

hurricanes, no tornadoes, in any dune what *v .*..*>. . „ , .* , 

this equilibrium is widely extended : and ik 
extenfion of the equilibrium is determined bj 
the fame degrees of cxilting cold, throughed 
any particular clime. As it may be entertain¬ 
ing to the inquifitivc philolophcr, I will endea¬ 
vour to explain, in ttiy broken manner, l® 
for 


lorcgotr 

whole i 


divinity—all paying homage to a God in fit ■ 
ly wife, who is feen in the thing-, that arc in ».le. 
This philofopher, like the caftcrn liar < r old, 
guides, not very wife men, but atheitVt and 
dcifts, and p .inti them to their knees before 
the intint, infinite Bethlehem G.nI lienee, 
forth, let no nun boaft of talent*, who w. vd.l 


ing principles, and demonftratefoattk j. uk ,„ , hc p Ju ot n ,, ur . 

.. phenomena of gravitation and m°j l ri . under the 1 ’i, , 

arc founded in, and performed by the van-** ' * umLr L ** ’ r * ^ 
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animal 


cd ft 


VECE 


1 ADLp 


■ 3 flod 

’her fZ. 


• i Pwo J 

' od - >W»J 

moral ^ 


tiJ.crRi c,r ' 1 


I Dull aU< 
different »«■*!„ in pr- 

„i> of thefc current* i 


'‘ •Mi! , 

"*U U in 


L *r to n 


nake tt 


11 


nr li 


' c.i. 


"'i inc ciiim 

hut tlicfcp» 
my dodrtaci 




-md motion- , , ( 

. r u , c , or degrees ot den 

JESdty. if I nay 

-« „ur todeferibe, in a ' 

SSScSofthcf ,:,r -'r . 

C doftrinc of gravitation 

nbc. and probably in 


r different llat« 


xll worl 


In our giooc, fubjeef, ufc the 

(hall, m the nr R * r .«mcdlv fubftituted for 


f fire, dcGgncdly fub 


to wl 


a vc 


.kiu infinite fnacc. and is as an ocean, w* 


nil : 


vent merfj 

° sS worlds; * and that the fun of each reflective 
elflk , „ . .1. »... In Inkrrrnl <1II.illt ICS. IlldUCC 


"’'which iheAuthor of nature has launched all 


ic currents of the 
;ct up, where tWi» 
not only derm riflrv 
3 exile in die ikcui] 


proc 


tr 


m t 


the 


I 


to what he lurb sf 
(hall take the libern 


true 


ury to treat of Uicfc-caufcs 


it i as proceeding cp« 
ravitation and niotkf* 
:ond, that I mem H! 
Dc Saint I’icrre lu» 
t only to an iliac tffi 
1 motion. It is nee* 


and their clfccb 10 

L 


fyftcm doth, by its inherent qualities, induce 
the gravitation and motions peculiar to Ins 
own fyftcm. > ... 

This ethereal element, which I think is nc- 
fcrvcdly called the foul of the univerfe, (for 
without it, neither animals nor vegetables 
could live, nor harmony cxift in all thole 
fwarms of worlds that float, as it were, in her 
bowels, and arc governed by her laws) af. 
fumes a variety ot dates and powers. 1 call 
it fire, hccaufc, w hen it expands, it is capable 
of pvmg Came to cotnbuftibles, as lightning 

Tl rf rC w rCC ’ bui,din 8 s ’ ™d many bodied 
f m.V r r an clfft ncal machine will eix c 
fame t0 f P lrit *i «d if the fpark were fuScl- 
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cnily copious, it would produce all j|, ( 
of light ning. 1 call it froft, bccaufc, 
to the cxifling degree of its denfity, 
degree of cold. I call it inflexible anduie 
ing, bcciufe, according to the degree of 
ing cold, fo doth this element make 
to the motion of other bodies, to whicltit| 
attached in great quantities. When this 
tnent UdiRufed copioully, it becomes lumii 
as in the aurora-borealis; and tails of ci 
it may be, arc of the fame defcripiion. 1 
mdcavnur to illuftratc thefe ideas, 
the artificial clcftrical machine, and partly 
other fuurccs. 

There arc fo many people that have beet 
tlurgcd with this ethereal element, from the 
electrical machinery,who have received nokitd 
of warmth from tfic infolation but what arofc 
from the quickening of the circulations; but 
by applying their linger nigh enough to agh& 
ot fpirits tu emit the fpark, the fpirit would 
take flame from the fire ctnitlcd from thefifr 
gcr, that 1 need not ufe much argument toprort 
that this element is the progenitor of flame, ilj 
though, in its primeval Rate, it is not pollened 
ol that quality we call warmth in any degree 
Even when this element is difiufcd fo copioufl) 
as to appear luminous in time of night, it g< 
a (rotation of cold: This may be perceived 
holding the land before a pointed wire wh 
is in cunt aft with the prime conductor of 
electrical machine, anJ the machine tlia 


E Lr.CTBlC nV - n , u ,„t 


only ii * , ..Jftiiiir icnfecnfeo'ai 

That the C *V„ " the C 3 nft ln ?., d , e ^ a^fce of 


rary fit*. . uncxl _Jib evident. 


by charg* 
of this 


sa*^*tssM=' <, T: 

circumambientai f u mmer days: the 


of winter, than ini^barge much higher, but 
machine wiU 1101 °"> p rcc i y . Thu circum- 

of which 1 am treating, that has all the op, o- 
fitinn of fire and frolt: But l lhall bring tor- 
ward more evidence as 1 proceed. 

That this ethereal fire is poflellcd of an un¬ 
yielding, inilcxiblc quality, according to the 
degree of its denfity, or ot cold, 1 produce the 
following evidence, viz.—1 have invented a ve¬ 
ry fimplc mean of afccrlaining the uuantity of 
a charge, in a receiver, which l call an elect¬ 
rometer; and it faintly rcprclcm* a tyflem of 
globes, when the machine is charged, it it dene 
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thus: I cut into a round feven or 
of cork, the fizc of final! peas; | 1 

fail to the ends of as many fine linca^ 
of fix inches long: tlicfe are to be 
by the other ends of the threads to a 
the bignels of a pi pc-ft cm: one end of tL 
is placed in a fockct in the upper fij e J 
conductor, and muft be about eleven ort* 
inches long, and the threads feized totli* 
per cod: the top of the wire muft be ci 
with bees wax, to prevent the fire front 
on: the balls will hang about midway., 
v. ire. The den:onftraiion made by thh 
ficial fyftcm, if I may venture to call it 
is very fingultf, and not only reflefts lighi _ 
the fuhjeft of the laft paragraph, but prefers 
a phenomenon to view, i will deferibe it. 

If the machine is diarged in a warm 
mer day, thefe balls will fuddcnly 
round thcmfclvcs quantities of the e 
wliich they may be, in a cool or dry day, 
pelted to a horizontal plane, and Ibmetu 
higher; but this is by means of the wit** 
wliich they arc fufpended, which alfo cuntais* 
a quauiity, and tends to buoy them up. If) 1 * 
approach them with a lighted candle, they*® 
revolve from the two extremes of the bora* 
:al plane of their atmofphcres,* to the lig“§§ 

* It will be i,* f teat that 1 bare uM the term it* 

I' 1 •: I' f •' ilal.-.Clioi, tike. Atmof^berc irtifW’s 
| I«• J ciii.nsi u i.i cO w l i ’I*! »ti»i/| , belT| 

1 jJ, u I [, i: i ( ii .jjee se another; tkii de*®a 


jLEcnuerrr. ’’ 

S353E.'»S2s 

behd d -fS col J : 'SK able 

‘ c (fcft: In fhort, 1 u "" |j t vould pro* 

>' .‘V as he fun Will repel an tnfenor »t- 

other; J« ft “ t at » certain diftanc.. 
mofphcre of a comet, , . ,[ ie M uficial 

•Ac revolutions “ to exp b m 

fyftcm, appear calculated n her . ' ^ 

sssFSfc^F 

and arc then repelled. If you would force tl ; . 
lightcd candle upon them, they will avoid tt tn 
every direction; but if you cztinguUh the nanu , 
the whole fyftcm will fall into contact with i'. 
Hence light » the agent, the nature of whit, 'i 
deferves our attention. There is no Hanic m-r 
light but what proceeds primarily from elect i n 

p<l in own pitticlfl, uni. Cl in nrir contact—not »-8 lb* f. * 
uptl ■ tomti, but ii ■ ttilim t)itUn«, M>-.t.V.(L • 
labuiU dtt&ij of lb* fas* riimnt. 
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ASTRONOM|Q AL 

f rc 5 * ,,!i is **»c mother of fir,. , 
have fuppofed the f un to |* 

«ion of ethereal fire whiriT n 

*' Jnc r- We tna/f^poVi r®** 

iiancc, that the burning If ?° e « 
forms a light, the natufc 

fft to that of a fun, excepting «ft 
jes as bear a correfpondencylo 
fame quantity of blaze, made by J 
contain half fo much light is that 
candle. The rcafon 1 fi 5&*f*«* 
tallow is one of thofc bodies which jni, UlH 
great a natural quantity, that it will nSl 
anj artificial quantity, in confeuucnce ttaj 
and being thus united by feme inexriS; 

mitUd 'o fub 0 lncc of the tallow, i,& 
°. T M 11 Wcrc oozed into llame: 
operation is a medium between thceffufioe 
expanfion of ethereal fire. I will name it 
-film », that is, fufion with or in flame, lb 
namumfufion, or ethereal fire in flame, ina 
_ 1 , 1 *" c produces forcible raysoflifW 

ni scry aptly mimics the action of thefua'i 
ht upon her fyftcm. It will appear that I 
am certainly right, when we confider that «dW 
isc vcnturcil to call flainumfufion of ekt- 
no fire, produces the lame republic effect cp 
on my artificial fyflem, that the greater eledn- 
lc< "all produces upon the lefler—hence tber* 
«rmf( 1* electric fire (give it what name )<* 
wa»>contained in the blaze of the candle. 

* 'i ■ artificial fyltcm refills motion in /evertcol** 


** aceg, 4**0*r 


or 1 ccorJ*»5'” firc _thc war 

Cty ° f vkcr U their motion- 
ilie <|UicWer in nund. 


xs 


until we 

the V"”?' hnr in nu«-» .».• moil 

^tfofthcHyhJttiJ*fouthern HemUphj 
1 rn the fun i* * ,l , 0 the Ism, a' . 

i" ■ aK?e£&» “s 5 Tot”- 

to the cxiftmg deg refill motion from 

real fire, or cold; but tncy lfcc , 

other caufcs* thu*, m chargi R. 


mac 


Iter caufcii tn« s > " ““"rih&natein refill - 
tn fevcrc cold, they are ) f otnc time 

firm, and the opcraltM muft ph cres 

,o difeover the diameters " ‘ n '! ftanccs l of thc 

which is determined by ., the auan- 

elobcs (which by the way difeovers thequan 
tuy of the charge in any particular rcccn ar.) 
In "arriving to their utmolt diftanccs, they aic 
evidently refifted by an unyielding quality or 
property, peculiar to an cncrcafcd natural den* 
fity of tliis ethereal element. Again, when thc 
machine is difeharged, there is the lame rcfift- 
ancc in their coming into coutacl svith each 
other; but in warm days of futunacr, they are 
immediately repelled; and on difchaiging the 
machine, they arc inilantly in contact ag tin — 
But if it (houlil Ik allied whether this rrtillanvc 
» m . c by the deadly of thc furrounding » t . 
uuvu attached to common air, or whet ho <; 


in 
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,1 a 


astronomical 


in any decree arifes f r „ m t i,. . „ 
the effluvia, th.it form, thepiuft"?^ 


fjjerMO^-. fc 


re bn * 1 


1 anfwcr. in extr^i^ThSL '£ *9 H* *? e ££. -l!^" 

cbmc, there i, evidently a telift^N ***£'£*cn 

f,c, V inherits the quality ^ that l *“1" ' . ■ i 

ura .', 1 1« plufs clcarif,cation i/ not H “*? t f fE3S5 "fE water b COf®*** 
ami the equilibrium rcliore.l -e° t . Vr ’^i But “ l£ o _ that is t> u ‘ in ,ii c <|; 1 1"," 


ami the equilibrium rcltorcd withafinliTH 
in a cold day in winter, as in a mJf 1 ^ 

day. 1 his confirms one point, viz. th^ 
rchftance is abf.>li.fri„ • . ,tu, h 


uap-c;; ,. fire uncxj 
ittt>“? ; . ,1,cr _ C . -urJ ] 


by 


uy wnicn it may be known. Fi 
thcrmorc, it is fomething probable that thca 
ural, it not the artificial denfity of ethereal fas 
may be promoted to fuch incalculable degree 
as to render all meansofexpanfion utterly imjri 
hble; and it is not improbable that the g«t 
Author of nature has conflitutcd thcluminuy 
of day upon tliel'c very principles: it is very tr¬ 
ident that the fun of our fyflem poilciles tk 
qualities of cleft rical fire; it certainly rwi 
the atmofphcre of a comet, as one plufs clean- 
lied ball in an electrical machine will repel tk 
atmofphcre of another, and the lefTcr atmof- 
phere gives place to the greater. 'I lie anuiwf 
brilliancy of the fun, may alfo arife from its in- 
finite denfity; what has been laid of the traw- 
parcncy of glafs, may refleft fome light on t« 
fubjeef: Elcftricity be comes luminous by cop 
oua cflufions, as before obferved, but urexp 19 * 


in fcvete cold. 
Juftor of 
impel 


until toy *** * 
ithei; die far 

*» conductor oi 

orKbeftbut an im. 
iSfaSI ki it be revived to tvatcr, 

which mult be done by • rCi -‘ * 

nice to motion \& entire^ lo»» . . k •. 

of its own particle*, and that of the cci <- 
fpuk. lienee it is evident, that its bnlium y 
arifes fmm thccxccllivc quantity of the ctlut. - 
ll effluvia impregnated into this liquid clviin tit, 
which alfo congeals it to ice. From all tbcie 
drcumfUncet.it appears that an encreate,* d.-r 
uiy ol theelectrical culiivia, i> an ctKrcat. d de¬ 
gree of brilliancy, anil in the hands ol ilatiit.i’c 

Author, maybe cncreafed, ,i,l , ■ , _ md 

eonfoiucully we have cverv rcai.m to b l,. u - 
<lut this element, which 1 call the leu’ . t the 
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astronomy 

umvcrlc, U wrought l,y t ] 1( . 

Tuch an cncrcalbd -Ictri-Lr" "*** 


^crRicrrv. 


v ^ vns •— 

. l •. nrarlv ^ floats infinite 

‘ ,CCan ’ ’retUmonfiratr d. that 
before,” “ ,.fc-,fhc r tnorecicn' „, n -;r- 


35 

laid 


bodiesdciiSy »a 

of water to icc, t {Jf^ithftanding water i* as 

Inflexibility-—that n . j r j r0I1; yet 

apt a conductor aImoft * Ucc an cn . 

ccan neken beneath the luftre of hfiha ident, tlilt an exccflive natural degree ot dec- 

Jr > nor leas in frantir Aim. _»j t ric effluvia, will make rcfiftancc, even to tl.c 

expin (ion itfelf of the artificial degree. 

It is alfo demonftrated, that warmth, in pro- 
portion to its degree, deftroys the clafticity or 
unyielding inflexible qualities of this ethereal 
fire; and that by producing this effect, motion 
prucecds.both in refpefi oft lie elementary fire, 
and of thole other bodies with which it is in 
contact, whether it he earth, air or water; ami 

• Alili n,;|i ,t I, (,it.| f nr cooccite of fbt witK'-ot 
I *‘ l " ‘ r htrf " ■» »<« by .h« rxptninm of |C , 

Sn ' n f r m . m «« m .« o„ 

»((.«. 1 tt '-» ,u, r to u the muiiici of t,„ *** 


, :. ‘.' item n 

zones hid* ,} —looks on thefrm 

flow pr<& fan's }IC,J , t,,,i( l«idfonn!2 
oid , J, „r i? ,Wct0 P 0,c » nor leu th<’ 
nor air rA^" ^*5 luftre of hi, 

thei • ’ " r c “ s , . n frantic forms appear. 

I .™,? 1 ?” « »'S'* P™"»'«r« ill. 

map tulatc thofe prtnciplcs which have Uo 

iTlul YV- a ,e “ in K ctuc ,0 theinvcfijgRM 
nn ! > ^ r '/' c ii Cj f g r a v iution and motion, 

• itchi I fhall endeavour to make it a 

they are founded. 

I think it is experimentally dcmonlh 
that this ethereal lire is as ex ten five as earth, 
t a ‘ r °r water—that « pervades infinite lfu» 
J ul ’ however certain immenfe bodies of it m 
* attached to pirticular globes, yet this be* 
< c “* no government, but by living in tt- 
roritact with other bodies of tbc fame denial' 


(C) Jeff Behary 2019 


23 






$6 ASTRONOMICAL 
‘Jut'M* warmth is produced b»,v , 

the fun s light, no one will pretJJ., * 
it i* become too familiar to our fen/ ^ 
any argumentation to ilhiflratc it 1 
noticed and demonfirated, bv a A, i 
merit, that light will produce an C (S . 
aitiuci.il fyftcm of globes, which noj 
can be found to produce ; that the K u • 
candle will produce motions, which 
detnooflratcu perihelion* and aphdJ?] 
f.mie other motions which cannot be at ^2 


fairly explained and applied to the fvfllZ" 
nature, becaufe the globules arc confiraX 
he thread* on which t’icy arc fufpendeS ‘ 
‘.''5 niJ de it apparent, that this define t 
via is not pofldlcd of the quality of war 
naturally, or in the fiatc of nature, hut! 
warmth is an effect of its action, or expa 
—it produces warmth in animals by acceia 
• ne circulations—it is literally fire when 
pinds, and ta-.cs the name cf^ culinary wl. 
acts upon tucls. \t c have obferved, tbari 
comes luminous by cfiiifion, in ft a need ini 
evaporation from the point of a nictalicroi 
and in the aurora-borealis, and in the tii'a 1 * 
comets—-that it becomes luminous by condrf 
ation, inftanccd in glafs, ice and air; and tbs 
inafmuch as denfity refills expanfion,* w 

VV ere fl»>! |2,.- thr cjfr. (hit nsfn-d ilrcfry (tli 
itw fu„ -S, 

ntintn!, or emit c t.fc« M - 

0« bu fyft.tn , jbwying them, »uuU be 


E(4 cnuciyv. " 

refon >" wSdJUbW condwO’^l 

machine , , 

mortem* the lew ■ • . h powerful agency o 

R Having bri £iTandconfidered her various 
this hidden cfl ^ j et U s now apply her 
forms, ftates and can . nount in con- 

iT^SSSotion, in our globe 
ftU Sr Thefe principles will account foMhe 

Thefe'eurrents arc minutely defeated by that 

bJSSI. pbiWopte D< s.,».! 

ereat man, however, having never enter ca 
Into this xrial fyftcm. aferibes tlus effufton 
from the poles to the thawing of the tees (im¬ 
ply : l doubt not but the thawing ot the tee* 

[j ncccfiary to promote thefe currents ; but it 
is evident, from the foregoing arguments, that 
air mull have the fame anti-claltic effect pro¬ 
duced on it, in order to produce a general tufi- 
on fromcitbcr of the poles towards toe equator; 
and indeed, for certain purpofes, to be here¬ 
after deferibed, the Author of Nature has ap¬ 
pointed them a much longer tour. 

We will now fuppofc the fun to be patting 
into the northern hcmifphcrc; the confcquctuc 
then is, that the action of her light upon the 
circumambient air and w aters, which have, du- 
D 


(C) Jeff Behary 2019 


24 



3 S ASTRONojWjc^ 

!•'"? °. ur »>«„ retarded'*- 
; n, .upan congealed tok^ «• 

Cm. puS in rn °*ion . 

Miiy «.Mlm I? rva,li„g cfilu 9:* 

warmth; the ices a flume , i* ’! S 
tone refinance to mo,“on £%£&! 
vxd, and both element, 

Z C J" >lj I r rc S'««* ; and ,h» rS 
mimflicd more and more, until b 
zenith »f the fun; this . )0 i nt , P* 1 
[nghen Hate of rarifaflj, and, co£' 
forms the moll complete vacuum, on 
non-rcfiflancc; and to this vacuum 1 . 
of call refinance, the waters 

a, J> , frw 'y- notw ithftandint c 
zenith of the fun ls the central point offc 
UMon to the waters ; yet from the £5 
velocity of the motion of the waters frnmil 
northern regions, they arc not flayed,i 
«de centre of gravitation ; their impetu* 
hurries them on a great diftancc towards d 
out i pole; and, as Dc Saint Pierre has 
puinly Ihewn, the Atlantic current f 
he ( ape of Good Hope, and forms a a 
along the coafts of India : the currents 
nue tdl the autumnal equinox. The exet 
cuu(ions from the north pole, during our I 
nier, is partly occafioncd by enormous r 
uics of water, accumulated in the po 1 
gmns during our winter, and retained, ■ 
principles ot condcnfation, before espial 
10 tbc «*«*"» bays, lakes, «c. as well asin 


vi.f.ctrk..- m .| 

the bittude " '.'r!.' Gravitation to tins eiTu- 

which I* the centre O . g an t .vcr- 

fi<m ; but a* ’ 11 . ' . ,i 1( . liquid element, it 

balancing proport m (Wtora l gravitation ; 
«C«1. Ik; i» JI >hc 

and us currents.arct « P* |he foul ht>olc. 
fouthern region*, j from the fufion of 

Se S po^durjng^^'‘‘nort’h pole’ 

SEe'tSr w-atem become^^enfc^wdK- 

^ea^ry^umul&^nd half-yearly ftifionj. 
arc ot the moll clTcntid utility ; and, indeed, 
without them, the oceans would become unin¬ 
habitable, or impalTiblc to manners. Inc 
elements within the tropics would undergo 
fuch alternate rarifaclions, as would induce 

• t ranr.ot.brtc.BftJtlUke tMtinfalfc* Dt S»iat 
dmit • I theftnctx! cim rents cumin cum ti a«Z owot.yjsi, 
InT I) < l, j ’i’\y f-aiini i o.* lbr tr'V, t tn wnw */, I ~i 
ubiii ; u'.r tnmt, il ii l-.r't-rd, wi t liijr* hr i>< ibe 1 • '• of 
tb* siij i ;i- .It* nil 1 ■' lAttiftrfursliiill »•- 
*~ r rt '*•“ •' which nu ll > .akc »» ilk l Mote 

I ; Ilia I,. | at- Oaf. hi! '..-ity, .. i ' ifc« ■ t 

■III. <<[I.I far.t. TW» tilth nr jiic,-., thst utVcb 

■ajibri uiici.c wiilli^uicr, vl.iv«^l cvl aU liaimt. 
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«’ ASTR0N'0 M , Cai 

tornadoes, that would fu., 

t.o„, and f prc ad dc s'aft-S?h*. 
tropical regions, at | ea |» 

I’y rellecHnir f 0r ! l *‘ " c ft* 


ELEC iR^' TY - 




" lid difordcr of the element, <*c 

when the fun arrives at thrr*^” 1 ^ 
time the currents arc flaverl 

;r:'“ >v h v ir - n. 

the intcnfenefs of lirif „ ,ne uniehit| 
the fun's light acting uponThe fal^-' mt * 1 ' 

dre?ded Cn, t CntS ’ 

(ireacted , tcmpclluous wind. r, . *1 

dr ( i, r, i f ', ,h f 

r „ " ' ;." d ? '“"S' .""in in let lort .1 
S'lV"“Shbottring flrand, and Uni, 
r'Zn? "' ,n . ru,ns - Some of tlelado, 
ifif*' C n V 1C ,0rru * yone to be uninlabtuU 
ih smuft have been the cafe, had not tU 

"*['■ ™thor of Nature, whofc fuperint* 
'tee appears more and more confpicuou i 
we underftand nature, ordained tnefe iW 
natc currents, both in the liquid andaiij® 
nient. ihefe currents, as I before obferw 
not only dilfufc a more general warmth 
t*.e face of the whole globe; but they 
"i!e prevent that desaltation, whichother** 
'■ ,u * 1 * depopulate the moft charming P U ' J 
t-ie earib. 

Icre then sve fee, that motions iB sir . 
/i' i,c , r . ; f rc cn cTcafcd, in proportion z» 
Jjibility of the ctlicreal lire is dir' ,0 ’® , ^‘ 
•‘lid tbu U diuiiniflitd in au exact 


of waTtnU'* 

gsS&T&s&S 

tin* Wie . t0 chc qt'V 4 . .^-,i 
„, 0 poruon to and asc 

525 * «rt* r uffurfaccand lUu 

fnnssh#" ho.lv of lipht’ ®'- 
prft^^iSivcd.hy hoUir 

■l hi, may (irc-Ugbt, a, 1 K 

ofc your face 


■dimt 


° nd if y^ t . n °^S c Vhc lid* ° f 

ffit. furface* metal muft 

„Fwarmth upon y-oui, »'« ( Wch howe vc' 

Uhcid obBuuelT^ tl rder that ye 

leffcn.tbca&onof IR inlcrccp:in g ti 


irmth upon rwhich, however, 

you 

. •„ STl intcrc-"""* lhc 

may MH* mc t»llic fubtbncc. 
light from the mctai“t j re f.cA no 

»-« thetiraftive or reve 

^^werJlight, and not culinary heat, 

JSEblS fcr «he metal "dire- 

main cold, and may be held fo 
fire, in a winter evening, that " atcr lua 
freeze at a letter difunce. From thefe thing* 
see nuy learn, that the liquid element reflect* 
the rayi of the fun, more ftrongly than the 
earth ; that thefe reft active operations are fbU 

• Frxn thii production of wttn.ih. ia it wH poh^b’f ,h*t 
1 dwdling-room rr.i^St be tcriicftd fufltckntly w.iin, for ibr 
wittet. by Ihnlhis,, at lining the loom with tin, tad ktrp* 
iag up lb: bright light of • limp in itt Centre ? hut pc > hip, 
it would he tietcffjry to ttcluic the light of the fun b* 
fllitntltnintit might pitem 
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Crc.i ter when 
lienee the ah 


0; 


tanpcfl 


world 
bul 


r aii!aCl 
I of | 
Us lie'll 


lllil j| 
>n. 


he water* 
irnatinn 


ar C{ 


•in i 


culinary 


of 
‘•'mpeft, 
I in. 1 


if 


>f eternal 


produce 
J>cnctrate tl 


Jet 

you 


an 


rious 


b 


1 prod 


any cf] 
oglu 


thole 

Heeled, The lands' 
urc more rcvcrbcmtor\ - 1 


ace* i 
on wlii 
iefert 


the 


produced there. 


earth, and the grcatcfl 


I'ich t} 
plain* 
*™y<*ha2 


(I (*■>•' **,. o’. 

rfcn« tB "t hob W 

V 

theV " airan>‘ 


(O 


aiKi 


s u from thefc diff, 

SZ ° rar ) 1,Jc ? I,,n >’ the current, 

produced: thus it U «h 3t theenrSL 
•trt in lo much conformity to the curraol 
'vater. lhc monfoons in "India, a* well*, 
omc ot her places, arc in conformity to tka! 
re 1 n *. s ° " a ter, (their counter-current* exes 
cd :) but the currents of air change Cfttot 
twenty days fooncr than the currents of *j 
ter ; the ehflicity of air, or its inflcaibiSit,i 
reduced, and commences motion fo ea 
fooncr than the icy condenfations of the pi 
regions. The diminifhed Rates of nriM» 
on the land, compared with that over* 
water, (fand plains excepted) fets boiw^ a 
the currents of air, in the fame manner a* 1 ^ 
land lets bounds to the currents of thewil®' 
though not with the fame degree of®'® 0 * 
nefs. Clouds, alfo, intervening in pirtit** 
parts of the hemifphcrc, may, and do, all cr ' c 


affaS* «r 0 “'A “■»* <* 

ccal cs 


unt 


, \ I 


to w 

crcepKd Jfc 

mlW S«?drh induced by 
[ en . t motion at the equator; 

* diameter there, than in any 
notion i< propor 


mat 


ntlv 


till 


lar 

lions an 
velocity 

bong of 
ether pi 
tionably 
dafticity 
, which, 3 
power c 
mo 

it will appear, that this c 
rently fuel) ; juft as a mail, i>um K 
op hnrfcbzck, will experience a 

_I . / /■ 


jitwii * - y - - p 

s alfo, that the 
atent fire, 
vc* all the 


rt, confcqucnt 
Quicker * w!<l to t 
• or inflexibility of this latent l 
is I have before jr’ucdj p.. 
of motion to common air, is reduced, 
or let, continually, at the equator: and 
nt is only appa- 
iding full fpecd 
fen Cation of 


current of air ; which, how, 


being met b, IHMNI_p_... 

ver, in a aim day, w ill tubfidc a* loon as he 
comes to a halt. 

But it may he 
rent uniform in; 


why is not this cur- 
ul the equate r, 
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•hcylobc? TowUcfc. f Al 
f am « continued degree !!r»W 
Wc ft» in anv other rar, ^c*ti 0n 

f fr,, ‘ n V f,c Occa 

Ondi of Africa, and thence^'^ 
ccan, until you reach tl„» acr °6tht J 
America, h appem^‘“'"WunuffjH 
tractof rarifacli!,!, I " ‘° r . rct .’“irc a S 
current of air. Other circu2 n thii ^ 

ai The e* *° '£»£??* 

tors continue ouitc to?h . r V bfcrvc - 

to the north ; and the ’ ut -l-i > ! > ! c » an( i»!a« 
more ex ten five mi "* rJn ^ ct 'oni Lew, 
‘ion which But ,hciJ 'S 

of air, calief the . to Atlantic coira 

in the fandy plain, 0 P\f ^ his itlfoa 
faction is , I,r * °* Africa, where the na 
part of the ll<' V^cdly higher than in in 

this current nr J “’ d - dcincnt - A "* 
cotnefome t;o air •* not P° rc *ptiMe until ta 

SS 1 i aoc ' in r f ! ic At ^ occa.3 

thefe Lun>; *r r °', C 1 ,at 11 has not itsfoauk 
inter fe finds, where the heat isfovri} 

is likelv ;| S • ° ^ rc / orric combufiiblcs. And it 

imbibiL the P c ; cc P ti,,lc - finally.lf 

it otwieJ? i C c ~ u lations from the Atlantic,* 

“f fod n“ n .t r u i furthermore, the vaiiatkc 

limits'll >r ' a,u i f f) uth of thefe oceans of land 
m?ne * *? tCn ‘ of ,hc rarifaftion, and Jet* 

J-rfatc T J . c ,lcar 'he equator, lienee, tk* 
of the earth, at the equator, “ 


^ECTRtciry. d n5 

• H a velocity t" 01 !^?detect! 

the tunc 

AW S* Tbefc apP?**”'” he currents »n the 

erair* cu»i* noXCS l •ar-ifHoos ' n l C 

* 'V'S»Mc«** ix.cnOv c, 

"A - become more m‘ cn,c . a currents 

A r K aifc various toftiup " u , 
•** SS trrriblr ta-JJi.'Sld zone, 

• of nature ordain- 
which caufe fucccflivc- 
air and water, except at 

die equinoxes, to receive J more equal 

the fun ; which alfo keep up a 
degree of warmth throughout the o. s,. 

Thde new principles of gravitation d mo¬ 
tion will, if l miftakc not, account t . t.ic 
diurnal rotation of our globe upon its axis 


C J thefe polar cffulions, * 
ly new portions ot 


In treating of the polar clTulioiis we sounder* 

cJ die centre of their gravitation to l>c tnc 
vertical of the fun’s zenith ; but troni the 
overbearing of the torrents, from either ot 
the poles, when in fufton, they break through 
all reftriir.n, and, to ferve a wife puqw.c, 
fprcul from one frigid zone lo the other. 
But I (lull contend. uotwithtiaiuHeo, that the 

dS'r^r p0,nt <>r - ,bc ‘ un > a »> r >tt . . the 
• creot oceans, is a central point ot n is it, 
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ictona nux is an effect of r 
exertion nude toward, Vh^HtW 
mnff; and the tides arc k n ‘° rc ‘ ft 1 
•he evening tides, i.nL r n, °ik r 5 
thefe iUtements Ai PP or C (te llt i , Jfi 
northern Jiemifphcre- J i n 'ofcTJ 
the fouthern lmJufphc«"£fe'*tj 
is more remote, and the 

tlic morning, i„ ,i lc northern hJSS*®! 
more time is required for the SSS 
lend its effort i n ,j, c n f famc Qi«i 

cr difiancc. J3 IU if ] ? f ” ""“l ft 

ssTsssssSa 

s^sjfestfiaS 

5^/£as,*jSis5a 

ami r»r ’. C n ,U, , n .? xcs: hence, I thinkoorlij 
imnr, g n ft - P l,,Iofo phcr aferibed than 3 
*3l opcror, g ,n ; hut he had a verypJ 
tmn^!?*fc C *-*, fru, h on his fide. ’I he ret* 
... i ’ • \ c 1,1 c3 may be aferibed tothect*l 
uatvanatmn of their focus, both in lnM 
ongitude; but it will exceed my fear! 
i ““‘ 1 to enter into a detail of fo imiitjw® 
f ' 35 . ‘‘ c m&Kcflcd to my mind on lhco° 
.) er f i? vc CVen forborne to notice in th< |ft 
the cfiecl produced by the fight of a full w 1 

«»,.,*.] a* ■« •**; 

‘ *"? • hind of ccDln^il «**' 

Hotel, upon tl.e lVj*e». 


E i.F.crRic rrY 


*0 


w hofe«l5 ht * a o C 

promote n° 

‘ It is tunc tc 
Mmeoti t0 P 
fate under .«> 


ovc 


thy 


.it'- 


weight of « 

ike diurnxl i 

lhe «' 
th 
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rth 


nc e 1 Ihall now 
uth of my th fl 
v. the motiot 
lCn the fun pal 
ithem hctnifpi 

_ of the earth smoti 


i fin 


l! 


ia\, upon my n 


:h to 


fun 


It 


ti 

b 

will P ut . 
verfv; tttsu 
tjuicKencu.'' 
tor into the 
this accckrat 
ous and rational, ui 
well as her mgher appro, 
fame time, and from the U.— - . 
known to all who have looked into th. 
of ,he globe, that the greateft part by 
the eaftern and weftem continents lie n 
the equator; and as this preponderating' 
is formed only in the waters, the motto 
beleflenedtn proportion as the quantity i 
isencreafcd in the latitude of the fun.* 
then, as the quantity of laud is dumnil 
the fouthern hemifphcrc, the ran,actio 
the waters i^ more uniform and unintet 
round the globe, and t lie preponderating 


* Tlii* new i) Aiinc mill Alike r 
the »>j of ttluiAi, w!m <-ouM nri 
»>Oi. (ti ihry oil it) lo ike rtitle 

•t ii ecu,In there „ l 


pnipufc ui tecclliijr motion 


utt enough of 


in the ukj 


inter, 1 


i iklnt the 
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ASTRONO! 


Pi !u! Wa “: r » l1 morcft, 


:: «>- -*;-n wH'r 

'V ,cncc “• ,f ‘*t which L ',’ 

• lie motion of .. - v J* 


ic motion of the earthU 
fix days, when the fun i. ; 
ifphere, where the w a , m "' ,,e| - 
fpread round the globe , c m *e 
«W .hhphenooEn^i,/*^ 
dcred lamili ir; but on no otfelSH 

*• US bccn fu Ppofcd that it 
to ,t, ntgher approach to the f Un 

• ton was quickened; but we fhou’ld r ' 
the ntgher approach of the earth to 
durtngourwinter, in the northern 1 

°' vm 5 «o an increafed degree of rati 
in the fouthern waters, which not only 
ens the motions of the earth in her orbit! 
alio caufcs a more powerful gravitation of 
earth towards the lun. 

But it all this is not fuffleient tofupuwi 
doctrine of gravit ation and motion, 1 will 
another incontcfiiblc evidence in fupport 
ami that (hall be drawn from the confide 
of the inequality of the earth’s motion 
her axis,.which caufcs the fun to be, apparaf 
ly, fometimes fail of clock, and iometimo Ha* 
of clock. 

If we examine into this cafe, we find thi 
when the fun, as we call it, gains of the dixk 
it is bccaufc the quantity of waters arc enc«* 
cd under the fun, and the motion of the 


EJ.ECn^ cn '“ ws 

Which Any *** 

iuude. <'« j Joying a «n»P °*l the fan rc- 
,», e ckxk; jm 'perceive tha i cC lin3« on ! ° r 

fore W"*’ y ^atrfl foutbc r0 ^ {hc points 
cedes wW* ^ neotS , 

trVe ofl n ^ in d wefiero c ° n ' f)rmC d round 

„f the oflern generally * ’ moft d i- 

the refift««« V° "'iT that as the 

*]* ohed’of any part °* l ^ c ? ° lw o continents, 

hut cfpetuUy Sout,l ori anJ the confc 

" iJ ' h rf the .notion of the earth 
qucncc i>, tnat rhe fun, as by cat 

minilhed upon her axis, i j , k f ro m the 

TPJ-- S^hlttl.c time of 
of C.i'riconi, .rn.il 
the rarifaftion paCcs northerly of the E^te-ft 
eafterly and wcftcrly projections ot houth A- 
irerica, to the ifthmus ol Darien, where the 
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continent of am,• fr, m e 

the Afti»j(j c n 3 “ project,.,^ 

' lnd c,, «nt»S 


•he .Atla 
narrow 


cea n, 

. . !i of the '■' lun ter. 

£&££& r “- isr,.£as« 


- — or the fiin „ • , ihi 

,lc fo f Several months '/h f U - c ^ 
proaches again near to t fc *’ Ur " 
wbe y ‘he motion of «hi , 
cned upon her axis, anj [J rtb 11 
minutes of the clerk , , fun i 

^‘cr which, the-^- bylhc 


led° h 1 * °? or . lno1 ion of i 
- II ,y , 1 lc mterventin 
■ <n u of South 


attt 
is a 
v id 

lom°[he co S;;f j b_c r^ 

CaDrirnm . i c, l Ua ‘°r towards the ti 
South Am cr 1C a t ''? C?n - t i nCmS ’ bttt d 

and »t./ ’ ‘hmtnilh rapidly j„ 

ou k r ?r t,0n 0f thc «rth upon h 

?'mhcr? J “ ,lii,,mcs from! he 7 i 

nullr n “ 1 ! hc 2 f J ‘ of December. ] 

diurnil r ' C, - t 111 ‘hts acceleration of the 

her axis, i, alw, 

it will | cau fr that produces it; and all 

r t b ! r° n H nucd m full effeft fomet 

h P rod «eJ it, hasevid - 

1,1 ' c * it» power. 

handing Vi ljr, h< ? r obferved, that i< 
touthern I lL •'P l i Cat cncr cafe of waters 
i, at .Specially when ' 

earth un.... * !’' ‘-apneorn, t j„. ro tjcii 

. lcr axis i i not quicker "' 1 
,L cucrcafc of water- 


f n *l‘ hpU| 

l.trK 


5* 

<n F£Ti l ' < ‘^ V -„ns: ‘hr 

,hc ^ r ’ 1 'd »tt <*»** 

. J‘.ly ^formed at - 

il ,Uc c rth « Ulil 

or nc * r , the a^i* ‘ ,f * J and con¬ 
trol!’ ■ Mjflltt * 


tj^jfircc ‘ ri,u ’ a ,t the cqw» lt ? * the ru- 
i i ,„iend) ‘ uP°n cr t. (uOPO“ n 8 * 

n-tc >l' c ,±j.aur" ■ “".‘d b” pUdi'S * 

wheel, circular ®°“ n { the wher . 

nut 4 tin “ 


s ;x *•-«- *&?;&» «rt 

aiarnal rotation of tbcan^ d towards the tro- 

derancy of waters S()Ul hern Ocean; hut 

toe 

v here they would be at a much ereatcr Pit¬ 
tance from the centre, or axis of the earth 
Thu laft circumtiance is fo obvioufly true and 
plain to the weakeft capacity, 1 think it m\ it 
be admitted as concha live of tny iKwUiti 
gravitation and motion. 

It is very probable that i 

or r 
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AS TSONom IC4 , 

£,ra\ irate entirely to tin. r 
come within read, of ,1 . f “ n ’ «■ UQ v 
fum whid, might alft, 


comet. Fc» r n lf h th?!^“{f i ^ , if | ? 
fun induce latent heat. 
to the quality of that lef '.Vu*, 

Heeled; fo is t he force of cnl" ' W, kh it 1 
cd in that body of matted * , * tl ? n d« t J 
bur it is impofliblc for any gbfctf ^ 
f; U * nt0 * " r «"to the fun;' K C refi ^ 
the fun mud he in proportion to tbfcj 
or incalculable deirree of rond Jc • 

li„lit, which condenfation refills thcannrn, 
or matter, at certain didanccs, with a W 
nuRhty. Hence the amazing velocity « 
,cl ‘ a .comet approaches the fun, forces ni 
upon this refilling power, as upon the daK 

ty ot a yielding bow, to a certain degtet, 
which decree rlw« __r .i .n* -Jen.. 


S5 

^rRlCTr' 1 ’ ..itatidO 

%**%**#* 'h,,, be the" 1 ' .l et, 

equinox- xV hich • 


b\ 'vuw» -rdjthelottth 

globe Umore u will be, 

north; theconf^^ >u;h 
- • ! 

ani . 3 

!— the northern hemtlphcrc. iw- 
n. l— . tendency 


. . T, v “ ,u vn| , mat tnc power or eo<> 

1 in will reach the comet at a greater diltanct 
than it will fome other bodies, and caufciti- 
gam to gravitate towards the fun, in one eter¬ 
nal round of attraction and rcpullion: and the 
ic ju’s by which comets arc governed are dib 
l ’ , ‘! 3 . r . t(1 'fjjpfc ^ws that govern other liodieM 
i‘ i us difiimiJarity originates iu lire ‘l ua **^ 

01 w own Jubilance*. 


. , ~ i ww, to a certain tierce, i euun. —-- i. inhere: thCK u io.«* 

which degree the power of clallic refiflj upon the northern lwni | .. 

.ke the bow fprung upon the arrow, into muft ^ ,1, Sffie A ' 

the retrograde motion, and the comet is ta Utc the earth towards the l . I 

oiu into I pace incomprchenfiblc. And it mi; « gravitation proceeds louther . 

be further obferved, that the power of gn* the fun towards the equator, and ' ■ ' 

i^tionwill mr). .1 — r . _ j:A-»* gin to reach tnc northern hcnulplu 1 t Atui \> * 

cn the claftic comprcllive force of the northern 
regions, at the lanie time as the fun's rat« \« 

the lout hern pole. Relillancc to the tovithein 
dedenfinn is made by an cn,reatc ot ct*wWvt- 
aiioii, which is an clallic oppofuion to the .», v 
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" ^rcrarlfilfe •“?'’» 

S3R*Z£*i?3i «§$& 

*ne fim; n ,. v . , gravitate dircfllviZ: 

«'*.! fife ,h ?!?»p2 

j£*.“^iXt;a 

new xrh) C f. n^ r ’ r nil;cJ ,lie ou 'linaaft 
and aanli • t •, m of K r -» v 'tation and moti* 

i.< meri,,. "** “ f «3 

fUi!^rr-rn» ~ I • V lc . rc ,c * niJ ^ c B P* 

evrr >i 0,1 the whole. It is prefumed, h.i«- 
, ’. iat ' n° f "• t ii ft an ding that ftudied Imi 

) and Icarcit y of proof unavoidable in the to- 
iy limits nrefenbed, t lie candid reader wiUo* 
*■ J lhe f u!, jeft is fairly treated—tic evidaw 




$9 


'■ 


ravita- 
*neip®^ v ' °Ard *‘ n 

the P n0 Se e 




«thetf J . fi £‘ ,iu! nmft J L' r |o 
w ,i00 t- incite f>« cn1 ,’ ,o espc- 

iitcmr 1 ’ 01 • ‘ntotfs fore'K",! i.. 

s rC,' 5 S^“? k ^ 2 to 

invdlif»tion. ^ • to fubimutc a 

tivf They luve forever milled the criterion, 
the hinge, on which the Author of nature has 
fufpcniicd them a'togethcr. How mutt t he -t* 
pirmg genius be now rallied into a contempt i* 
tion oi this hidden power in nature, which ha* 
mocked all the refcarchcs of the wife and learn* 
ed, cfcapcd the piercing eye of a Newton, an,l 
fiood aloof to the capacious foul of Pc Sait t 
Herre; refuting to reveal he fclf to the wife 

i » S1; ' fin . , r ,l) ' MU ' ,C hcrWf k«0'v.i 

> then, ye Irankmni! and, UVe your 


inti' 


juirv 
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PrcuccciJor ‘'‘‘ML ' 

(unity Jircfcntctl *>mS 

Complete fvflrtn . *W. 

«phin»nW" , r gg^r r ?% 1 

Jh2uS5sai3 E y , ^ ? 


4St *0m« 

kcc 


6l 


ELE ClRl 


iter** 

«'«£.*' i'ft'lo.io"-- f ! 


claim it 

-... .HO beckon 35 I 

fubjeft: he led tj,„ , ns >'°ur atf e 

- . yL ,,,e 'an Wthefe 


nient; but beouMti._j 

its completion to hr ' in,m, 'naF|^ 
10 m* countrvn«J !?*> 


Jell 


lu 


s countnnmi 
bas ventured, JC( ’ ^ 


iorvo. 


ethereal fi rc ; 
° r< ckn’ c , nt * 
they 

*?$&-iS& csiij' 

** \«. - te >: Is £' 

is alfo 
qual- 


one . 

*e »***“.•. 


by ! r-l.y onC ‘° thcr, they arC *3 
p xlUg £ ' j by anptl ntrc But there 

i from that ccnwe- on the 


veftiiS/ ’ nnrc remarks, fuTtnt’tW 

clcclricitV i' philofophica] and aAronani] 
electricity to my lupenors. ^ 

I h ,v.’ n ’ > 1 1C brolccn hims and fcatterdla 
intririr. r ^'. V ° ur cd to refleA on this news! 
deni \ ,ca ' it will appear fufficientho 

hath nr v.V f " rcat ^rchiteft of the Unnd 
funs !nVr n ' C " b,, * c Conglomerated dulw ! 
2nd f yfcms Ujion this Angle, latent, c 

to rtolt 'SO 1 ’ lrtfnro,r ''«l. &C. clianeitf, I hr “* 

'WarinU# P tc “l*«ly applicable to 07 

a, CCtticlatw *’ n 14t h* n e*forth plmrtiry illr'a* 

It ttuft acctfliifly iorolre the flwJy of 1 


or ‘ScSca, our 

,aitlcren« ,n -aedupon, . diftancc 

ir,d I l‘ ave cIeir * ^ 1 L. t he quality of that 

S£S »b i£££i *£ 

LwJlS-'i’ ***» promo,cd 

0T '\Ve^havc rtafon to believe, that all 


Jobts 

are'eompofed of Midi and fluids, as well as 
our own. It i very certain the moon is oi a 
fimilar cotr.pofuion. An extenfive liquid ele¬ 
ment is needfary to induce rotation on the 
axis; and this is ncccflary to conftitutc an an¬ 
nual rotation round the fun; For in our globe, 
the annual rotation has its origin in the diur¬ 
nal; and, without much knowledge of f" 
tary aflronomy, 1 venture to - ai — ‘ 
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* If 


6i 


convitijon o 
w an cxacl 


A 3 Tr o-vom, c 


n.,« Krs o«,. 
" hat flial] \ vc jjjj . 

our fchooJs of „r r k . n<>Wof the i - 
a funucc, like i! ut S A^ ,obc ofe„i:-. c " 


, J &'f|X 


»ud c °.-, n t eth- i 
n ® . r«»nt " h 
—*» 


il fir« 


n.scn« crTV ' 

niyfyJU. * 

- ‘ bUt "Vr '■ 

of '° c , h ,Citobc th £ 

. . , fopP 0 ^ J. ,thcr i'upP 1 ’ 

* sf tor: 

.‘SSL. 

infinite fpace of non.rcfift Ca C * U know i* l ^ L *? t *1 light is 1^? rc , * cCS of heat* 

tem would gravitate to^" cc, *f*fit»«£S ici; ° n of ,he Ld induceslc flcrd >, t •„ ditnin- 
Morcover, iflt «.„ ii ‘° and «*c^2 verberatorjf, vch klc of WAg cc m- 

would need fuel to fupporrtlfc & rCC * p,ft ^ %fd° ? Moret)Tcr, it ccrt ' U , n ,’ n \ v cat iron in 1 

Philoi-ophcrs well enoEiSedS S f inohotter dun « ^minou* ««>. 
t »e diforder of their theory, they t^yjJ furnace, we jhwWjJJ **« ^ heJt lo pervade 

c one after another, into hwbowclj | 0g ? owofite the fun ■' . fo ^j on would extend id 

tuate this imaginary kind of he!! tocra^ lhc ‘i'V’nnc t But this luminous appc.tr- 

• uch it mutt prove. At another time, H round from the cffufion of ethereal 

i th f cle cnnicts the main tranfjmm tot2 JJ C ™dniuft have for its focus a denfitv in 
\c> the fourccsof animation and life from I* t0 the cffufion: the focus is Jill m 

to their rcfpcdivc fyftcms: but, alas! whitbtj [hc^rt of the comet orpofite the fun. Again, 
or luns lupply this nutrition? Flamingvob] diJnot darknefspervade the part ol the co. • t 
,; °. cs m, ^ ,0f1s -rfEtnaa United! We mi'-* oppofitc the fun, we Ihould not be able to wliu 

think, were thefe comets of fo muchutSt)> cover ibis fufion, no more than we tan dilCO- 
tranfports, we might as well lofe the fun, a ver the fufions of the ethereal fire from the po 
lofe them. Ilut when the foundation ot hr regions called the aurora-borealis, in the 
theory i-> falfc, the whole Aipcrltruchircuilbl day time. But how can we (iippofc the comet 
of the fame texture. The notion of ac«Kj thus heated, and at the fame time not illumine 
being heated, at its perihelion, two thonw the regions all around it, and fo delta's this 
times hotter than red-hot iron, is no lefsabfur- «nlity, which is known by the degrees ot ex 
and erroneous. T'licrc is no doubt but it 11 ' 'hngcoM, or, by it-, light, prevent our K n • 
degree of warmth is preferred in lb/corod- ,UI c *o di'.covrr the illumination of its lutinj' 5 
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- ‘K power, whrt t, 

*t or not. tint , ’ ne thcr We, -* 

■ «** of nature. But adtS- 1 **** 


r.i 


rfilC 


iroo, 0 ^ philofoph crj m? c feS3 
“* of J'orms of 1,^1 ? 1 blufl >*V,"1 

^^Phcre of f uch a iM 

J Ojould confider y tE°Sft! ofvie »«J 

** of this fubtilc effluJia’ h * f"*2 
the motion of the earth upon hXH 
caufeof the aurora-borcij! 
of wind from a warmer region 2 0D *? 
fnftton into the horizon—the aufetJba 
arcending fo high in the futnmer of £2 
ern hemifphcrc, as in the winter. I*iy 
further /hew, that the exifling degree of d 
was a proof of, and the criterion by which]! 
may know the prefent denfity of the etka 
hrc.— I would prove it by the corufcatiotttiii 
may be induced, by Broking your hand if* 
* of fome animals, in a very cold il¬ 
lations that have fometimej ate* 


hair 


until 


object i 


-die 


. in 1 


’ a (tiik'"'‘n ■ 

-J and fp»” n 


edfu 


. frnin 1 


. ta 


, .font 


wed l ralT ’ 


tural 


cor 


vorld. 

.(idem 

don anil infinite four 

t his very pre 
what a fu 
• glory of whol 
fo we read. Ext 


ierr 


«h 


:pr 


whole iyi 
Author! t 
all his will 

Itrd luktd upon Uitbijl jTBFTffWHOJ . 
tbt pillar if lire and tf tut <’ 

lit M tfibt Ejjftiaiu." The prefence < 
natural fun produced) different cffccU, a 
ing to the quality of the body ptxu t 
the fpiritual Sun: His pretence is a tot 
eternal tranfpnrt to the mural foul; lull 
unmoral, ** devouring firt and r\. > 

“&• Again, there it a participation 

■ 


(C) Jeff Behary 2019 



66 

ELECTRicrry 

'Jine element 

a {J ' ,,c naiurnl world**??*(“ n01 
all ful>j C( l c< | to his 1 f i. ^' v, " c l> h.e* 

COUrcd . n.iurffif ^'.u, 

n, c; foil is si it). Lr "“'M and 

wherever there is » ,h . c ''inn,' 
nature of the Ipirieu xhnl?i" m * '1 

* "Udligenccs. thc f “ rl hron ^o«i 

fend you the comforter " t -f. dcpin ' 

comfortleli. As if h- haH rlu "l 01 lcjvt ? 
care of the „ a ’ f d ’ ** < 

ture In ni, it 1 / V0,ld * ,h at the fan 

ture Ihould not ccafc to beftowits «&' 

P c ‘ cncc “PJtn all tlic animate world dm 

by a pan^, j of the fanie c , ! 

, I , llcn y 'he joys of my prefenee to t 
uiio, by the fame lpirit, arc become ones, 
J" c ; no » “ yc ihall be loved of my Father, i 
will love ’—“we come unto you, and i 
our abode with you.” 

But there is a gloomy difparity preferred 
our view, between the natural and fpirit 
world; there is no exception to this partid,- 
lion of the dement of the natural fun, throngt 
out the whole family of animals and veeco- 
Lies; they all live by this participation, andm 
all nourifhed bv the prefenee of the natural 
but not fo in the fpiritual world, or among 1 * 
whole family of moral intelligences; forweea* 


i. •*'lbe 1 

•iv «** **t % %#**- 

,het« b h > 5 , ...here 

SSf* «$>SSp a o& t ■ h 

W&Z man * uU ** v 

trtne°* . .,iiiior,tha l 2 remits 1 

fee. , “ As, it 


ot^Mcpt ye be baptifeJ with the Holy GhHt 
1W 1 with fire (fee the analogy) >c cannot . 
the kingdom of God;" ye can have nopolu! 
conception, rot the fainteft idea of the glory i t 
the fpiritual Sun; he is fecn only by a partici¬ 
pation of his lilcencfs; hence our dear Rcdet. - 
er affirms this impottant truth as it were 1\ n 
oath, ‘‘Verily, verily 1 fay unto you, cxcej ; i 
nun bebom again, he cannot Ice the ktnyy .» 

the^umr 1 f h ‘ nk WC ll a ' f , ‘ ,Und '' lc ’• At 
he volume of natmc.tlut Urongk tcllif.es t>.,- 

important truth: So Uod and natau *,; 
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up the vital firengtnof the patient, aftaikr’. 
evacuation by perfpiration. 

It may be obterved, that the water th» 
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glauber lilts arc cliccnied proper, in the tot 
of cafc. 

Per haps, by often repeating the caution,! 
may be hartl: keep your patient from every 
degree of coolnef. for leveralday*; be exceed¬ 
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aiteifc i* attended with a total fey 
prct.'ion u. peripiration, equal to any rctcafioo 
in fever hear. ^ Jt may be totally cured by dec* 
trifying; but it will be a/SDed by purge*, fe. 
The method of treating' by electricity, it to 
electrify freely throughout the whole iyftMJ, 
at ftrongly as the patient can well bear ; and 
this mult be affifted by all thofe mean* pre- 
feribed to affift in promoting a rapid flow of 
peripiration in a fever ; this rouflbe kep t up 
until perfect relief » obtained. 
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■ver took the Jhock* with 
began to fwcat freely; tkt* 
i% fomerbinr very extnor- 


bttPP g * . hi 
couW g** 0 


£,*U» J. 


dc, ■ 
criny 
J tiiJ be B*“ 


iKcv bn'' 


dinars - , fur he /aid he had not /treated in inj<5> 
zrec for thirteen years; to this his friends r£ 
tented. Tbc/ir tsro turns to the machine, to - 
Itured him at that time, and he was toon *ib 
ling to own that I had made him, as ir weir, 
a new man. 1 hard of him repeatedly f« 
three s ears. ami he remained well. 


it » n the t«' , Yometivnes out ot 

tadj»»xv*®*> u \ lV _, not 

ssafttWSh.t*-- 

indcfd. By \hc time Be wu brought to * !\c 
mteWne, which was a vety coftiy ore, \ ex¬ 
pected he would break it to pieces; but there 
being aV.ut twetny men to a(lV.\, we got tbc 
chains t o him, and as l did nut expeft w c (houid 
all be able to get the feo'iul Quick upon hint, 

1 charged the machine as high as \ thought he 
cnoldhear, and live thtiKgh; fox h\s arteries 
*cre m tlie highef; ftate cl aftiun that ever V 
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I hope that all 

tnc.e united eJnirta will »n3 

induce people 

to try the feme experiment 

fttch unhappy 

• people as may t>e deprived 

he ufc of their 

re j fan by any of thole menu 

ch may be fup 

pofeJ to be curable. 1: miy 


:xpccl that aid ca 


thar ihale three ah 
:rc recent ones; ini 
■s. nr titefc 


_ from cattle, altogether «&• 
I have deferibed, or litnp'j 

• _ . * f ' 9 . t. . ■ • AA# VI I f 11 
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nervous irritation, are liielv to meet nith 


Vf pw u " , ... d^nirti 
t*** 1 * 1 !? £«» hls nhereii •*-> 

... ■• brthe uTiiiuiK of • j, t l0( j day, 
SSfiatU OTshtbeconfuntn. 
xac nw’ , (Vcn 11% AH liuu*- 1 

tuuwr 1 . ° vertro was iftdutea, «o 

r j A: tede, io the fat Ync inloUnot 
nuybt peryewteiby v’jt^c nucV.be, Tutr.o.. 
by hwo, tab wwilibc marc hltpiir.j. 

1h rrenins of riuiufe, \ ftuU veiWutc ttS 
i*e the liberty of pvinj my vj\ opinion of 
tbaciuf: ir.J nunnee iu whkU tUu uncommon 
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in 1 1y proven before,dm 

•' 1 ' \ 111 cn i a ry li re is the very entering nfe | 

1,1 **■ ; Mat in proportion to thedejrttrf 

lC |*?. a J U1 ! quantity, /o is the degree of ni- 
inal life and vigour cxifling in that quantity. 

I rotn the intcnlcnefs of neat in tliofefcu 
inai lhy lands, tlicrc is a rapid exhalation <i I 
noxious vapour, difliiicd throughout thedf-1 
cunmnhient air, which is undoubtedlyrah- 
vminble to health; but this, limply conodeni j 
dot h not lead u<; t() dilcovcr, in anyphUoToph I 
ic.il manner, how debility liiouht originateo 
th u tijurce, even that great degree of detf* 
ity that gives rile to a lit of the ague. 

ilut upon the other principle, it is an ohvi- 
ou. rcfult or cool'ctjuenct of a deficiency of tl# 
vital fiimuius. I his u ill further appear, if 
confidcr that the revolution, as I call it, of it 
ague, proceeds from a deficiency of energy fo 


■writ 


c '^nlir ty rt<, T’ withy of * r is i 
2*s<* t,r "ifwood 

dc 6 i <inlU K 

f UnS^ r 'jL ln a deficient 

riVhi« f ‘' urC 

- ot this ftinmiMt f T 

'WH^ViUional d'P* , , nt i ftrengthen the 

S« h rr ,a !i Not only ft), but the ague 
udt of the • T :^ n a>c in any coun . 

• rt never known toe » ^ mtcnfc, or 

^the'natunl quantity of ckaricityis not 
dSffJSA. by intenfe ranlafhon ol 

long continued heat.* 

• tt IHootJ t* rtmctActtd In thi» ph«. 'hit it tmh bevn 
doMcfbitcd, lV»t Vic it d'b diwft lit of it* niunsl qtaatt:v 
of uWul 6tc, ot tUfitrity, or tb»t iv i* highly ptoh»Wr, 
frcmiVit vbCi’i-< ctrui AJ of it»yro^tiC1B| \\&\ cU< A on oili¬ 
er h&fa&co, ot ; (uc\tn gU^t beet wti, atul Cocnc 

oiWt bo&o : (vbliccUt (oftK! UiVncwn liihfrtu* 

t«x.,ot tonE S n.*ion ol lb« e'.t&ric hod*. ut chtnotU ,t to 
ttic n. T fuVa»i«, >»« »««, o( gUfi. «4 wSIm, iu 

^7'' *2 bt'tuUnri, » rd U <„ 

«2 of th» TOT .u»n«, tftu sottttftcul “ w. , * 

cd or rfptotek tl, UMtttVK n „ uu , V . V ;* ' 

XTiST. ~rtr* j£i -dst^ 
■«asx 5 t^a-at •* 

UI7, Uit l r bring bated, u u £ 
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•"Util u-r.i, , tonin, ■ r tta,. 

; birc. j f.. r a ^ Cf the 

■P^SP-SS 

Mol. 

a radical ,-, V 5 r y ronfitkrablf, ini ,1* 

dice, p , rCdiitc !‘|,° f r UfC ‘° ,hrw ** «h« ji£ 
Prevert !,<, • ,C fcc . rc,lon ‘i <*nd in 

hiV;7 "“"“uiatiftglBabiliotMfever. fc. 

r?Ti/V ,S '‘ Jt a * 11 prevent the graJuilrc- 
uueuon ot thecsiAing tenfion inthcfyftca, i 
preventing the dilation of the incrio, | 
through the redundancy of blood in this unu*- 
ural reflux upon them. 

i Jut this operation may be nude proper!;, 
l he mocks irufl be palled through every put®* 
the fyAcm, but clpccialiy through the cheft; 
and this mu A be done at the inAant, or il yo« 
can gucls the time, a few minutes before tbe 
fenfation of cold commences: thde 
tnuA be repeated until the fcnlation of o'-o 
fubfldcc the intention of the fliocks is to ftin> 
ulatc, or impart claAic fprings upon the ar:o 
n. .. therein to enable them to Dcrpetuatc <t< 
free flow ot'blood towards the Airfaec, 


_-e 1 , lr< ltn ;, at ev ;, lU c 

•" ,R , l ■ | ^ “ 


l ;H , nit'- 

« b C' 


1 


!*<*• 

rtitf' 


the r t( ' r 


l T > l " , ; r, [ ;oor* lirC ‘- *,« It not. t lC) 'uft 
*t&^kcurc; in “. L (bocks f°“ 

^^tScPt. left, froin 

fiTr** f nch 1 band t bc 

£kf» any ? lin 

in the hcul; ^ ^ UJ ulcrflood, that the 

B- ibis time it » ul1 ^ kn;U vn to 

fr <k ‘r5«n'teat laxity. The tranutcU 

?7, tok 4« °f »”f >‘i ll “ ,no ? 7 

Lj vitatum, ot tbc \caft degree of C'tuln. K 
tut lot i minute, niHinduce a tit ot t.--. ague% 
in thu ciiucd hvaation; lo a\fu will a little 
mental or bodily cradle, lit food that is not 
cafily dijehed-, ail thcle things mull he obferv - 
ed ty the petCon urbo \mQic, k> be rctlorcd in 
a Oion time. It LWdbe remembered, that it 

sraasss****** 

unavoidably | 


(C) Jeff Behary 2019 


73 



1 


eft 


Alit 

nifin, 




TB 


: V R,t;i)IC AL ElPr^ 

g;' 0 S in tf, is 

,n K' n *hcmfci;.^ d ^^Pi«iet«lfe^ 1 

in « of unpo^ 

"* n «J an h„u? bfe,* 
i-roxyrm co R fiJ crsib , £refill* 
this, however, depends on .hl^ U) pffVcwil 
loJation; it it i, very hi K h it uj£!!r f ?*' fc 
the ague (hou.d coiS?, tSSKS 
f ' .• «»J«ned with a few light (h 

fUnleCsa miracle prevent ir, refift the fit to ill £ 
tents. I his is the mode of treatment wild 

I Hull recommend: ufc all the artificial info, 
tton that is poflible, from day to thv; and 
about an hour previous to the paroxvfm, ftim- 
ulatc and raife the tone of the veflcls, by that 
niiltakcn old ftdative, opium: if thcfcnlecf 
cold, or as oft as the ftnft of cold Hull apoeir, 
alliii the action of the arteries, by a few light 
rlaltic fprings; theft (hocks will alfo sttenuite 
the blood, and facilitate it to the tone of the 
veflcls. I f a puke is ncccflary, give it, or any 
other cvacuant. 

S/. Vitus'1 Dame. 

Tint involuntary motion is ca/ily cured by 
ihe gentle clarification, diily admi/iiflcred, 


t , W 0> 


1 ll 




S 


,lctnJ ir tir 

*10Kgjfcfi-** JJ. but by fo 0 * “ 

nr w° P' 1 ' *lna c bench'- . T jJjou' 

«* “TLi „n oetccr*«*, .u to g' tc "r. Uv i, 

vionbed.* 0 ^ ? -jjHy to produce 

tic herb-to.lb peripirattu 0 three 

wt, WJ , kept m 1 R enu t T . ,hat t»r 

*<* was wp. but in halt Ut» »« 

, anti iu about ten 


, of a caclv 


foW nights fuc 

ihe was evidently better, 
twelve days was inurdy well. 

This gjtl bad Cymptotns t>« » 
fluids, by cwtofive Utters on the fumcc 
earned me to conkcturc, that litis iuvolv 
motion proceeded not in much from .k 
limply conlideied,it from tlmfc Iharp hunt' 
as l conceived, to prick and irritate the nerves, 
and caufe them to Iptiog and movc, without 
the volition of the nil And in tW K .n U l l 
was confirmed m my urinmn: the n un , v 
wa» too hidden (0 admit it,. ; 1 1 ' 

aufc w» debility; but Us ' C *' ' Ul 

to til»***l the idea ol iu 1 
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<■< c^^S^ on,tb ( S 
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h * 1 A,f ,M be fufo 1 * c,t to W 4C V 

1 rjmr't ® 1 -r0U ^ 1 , ..fed tr>c^ 

v-irw- ,^edno,wfc® u \ (oon d 

tf<o v. robin'* 0 * .tmc, a& a 1 • 

t)od<# Ctv** 1 rjjcpbk UI&Cl . \n 

*1 / to . rkewicitY • 

*v ** 

here is * crn “ . , v ‘ knet'Y noticed 

«■ *•*•" ita r,«i 4 *»- 

her \iUcc, uwlmuca 
concerned in the cure 
order coofidcnuoti.— 


TK- . 

&ock 
i>, »d which « 
trodwed here » 
u di krcy’ai cfea 
at the ddafc now 


iltuikuuKlT iucuiir, bjr tuJunc the ifuxcs ■ 
due number .inJ force, from rhe £J« of •* 
nc^Jc to I he feet. This comnrcifion and [W' 
furc is filddenly countcracJeu by rite depreiu 1 * 
ot the clcdrieal fhock upon the part arTeded- 
1 Ime fcldom had OGCdifln t<* »ve more tka# 
twenty flwck*, and mofily %hr ono, to f<* 


The tiled \ hive reference to, it wlui cauvcu 
D octor Fnnkftn to Cry, that the ftiuck deter¬ 
mined the Wood, cm uay ot the other, aecottl- 
inj ai the (hock was directed. Dr.C.»v»\U>, x 
ate Britith writer opto tnedini tkcVtkitv, 
huk, buely, cnnirid'.acd VnnkWs illcrtum 
l thak Doctor Cavatto tad Utter Wen fikitl 
on ibulubjcA. lor there i» la ettcii Reduce \ 
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(vide P\ 

Uitn/y, page 11 
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is luppnfcd to tii- 

termin' 

• the courte of 

remove 

tl of certain allb 

lions; a 

*» in the panic 

ular call 

c now ur-tlcr cue* 


»n, it U luppol 
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{ion of 1 
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That 

it duth produce 

thefe cfii 
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demon ft 

rated, in ever 
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r<n that pretest* 

htclf. £ 
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rotn th 
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the bio 

nd to flow more 

frreJV toward* the fee l. 

and induce warmth t# 

the feet. 

Moreover. I ha 
* 

ivc oblc 

i ^ 

rvcd, that when 


'jSS 

not ***? «n favottf - i Y • . 

^sssgs 

s^gSS.'.BSK*- 

ftrxk ifccmlinRlv to the l‘C*a, lor in«. » 

Ik; U giu: him alt the above mentioned ten- 
fiiiora, except vertigo-, but it cured lux tooth- 

ache* ( j . - 

Ttom the abovecitcu occurrences and outer* 
variant, it u demenftraWy true, that the elec* 
tile (hock, when patted u\>m uruiti arietlhm*, 
doth determine live couifcol their 1 av.ov d \ 

J " ( ib. Aa.ie(hoek*a C, P v,„ C«S * . 

>o*, »!ut n lilt it ntr bmk;u\ »v. . 

(»t»l shit Du'lwt ihioknt bW,• 
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Iri ifi-,.1 fiiti u 

llu, WttJlu. 


(C) Jeff Behary 2019 



14 ; 


iri 

5 ' r 

I l 








144 mkdical 

an d Ui.it 


it 


it 


•ml- 


11, r >Un to 

r 'UC fut| t(;c 

JttpicnUy, ,b 
•pi ration 
the 


FLK CTR]r 




fStlC 


»a 1 *> 
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f' e ,, ’ ol,on Of the r;c& i a,f < 
forming a redundancy 5 t£? h * ft *‘*b 

the arteries lead, rhe Ihock *>-■ P 1 * 1 ’ 0 *^ 

From all that haTh^fe^ 
may be learned thefe two things? TA& 
tn order to affect difeafes in a prooL?!^ 

region , 0 f 1< | l | l>C n ^ U , dicious -«o 3 RS 

recti on of the fliock; and, fccondlv, Tka » 
there hath been no knowledge of (& aria, 
lar nutter, nor indeed of any thin? hmW 
nn rational principle, rcfpecling meJkal de -1 
tricity, it is no very great marvel that it hi 
no higher cftimaiion among the gcnenEiyd ! 
mankind. Any man may ufc a machine, be 
he mull be well itiflructcd, that doth it pi? 
crly. 

Epilepfj. 

This difeafe may fometimes be cured, '* 
may always be relieved, by cleJlrifying. Iff* 
can know by the fymptoms, at any time, - 
the fit is coining on, you may prevent iifor^ , 
time bv giving a few I hocks. It will alfu thro* • 
off theVpafin. and bring anyperfon cut <M • 
paroxyfm immediately, by pa/lmga fcwffioda 


i Hr 1 


bate!; 1 ’, 






i°itic I** 4 * V,rtC »* 

IW - 


I w*.. •„ ditticv" t iffy oy> 

*“ r Uncc/th 

i {bo >CI ** t ' ... by fS P f V .theft ’ j 
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cafes 


lK othc-' tto iK.uv r - 
fo un'^PPj * tJ dicaU> £U *„ 
which bad T f^ 

ini ,rt , .1. were fitch atfordet ••• 

I ' lh i cleoric * f feme dl ^ T “ rlin , 

^ i^hrnd r r '’ cecd ^o cfiion of the bra ^ 

“S' «' 

from tome ° ul '°, h contiguous thereto 

rial to life and b«Ut| j* 0 f ftupor, ana 

evidences were, * ? morc ' t hefc fymptonis ap- 

lob of memory • I h “ u of » cur c by the 

be mfed horn the top of it only, to the tee*. 

If there is evidently a redundancy in the head, 
it will he expedient to pah, tome (irons; iltocks 
from the fidcs of the neck to the feet. 

There is a general utility in cleclrifying for 
all kinds of fits: even when you can tn it t» tal¬ 
ly cute them, they ate always made lets tre- 
quent, and generally fhonct and lighter; r„>t 
only fo, but it will forever prevent ftupor. lots 
o rnentcry, &c.-wtU prefervc the menu! fa, 
uHtes—tnlomuch, that th clc u M Uu j u ^ 
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at leaQ, f rom tJ J 1 * 0 OMlirtefti 

“ «cry fccontT.hft? ,0 *' 

*« order to prefer* &.° r P^Pfcwtkb 
"ill be czfy ti j ’d ' Si 1 "™? 1 f «“Kia fc 

Patient, at what tltne it wii| b kT'"*""^ r° f ^ 
cJcclrify. ! * ** nc ccforvt. 

U hen it is apparent, that ecnrral -W*. 

roxjfm, f think it would be expedient \oZ 
coniouny the gentle /hock witT»”fch Jd 
conlfant .nidation. Depend not nninLkg 
tor an hour or two hours in a day ; but let a 
be continued /or months, if ncccllary : there 
can l>e no latufadlory judgment made of the 
ultimate benefit of the luperna tural or artificial 
infolation, in fileh ob/iinafe cafes, or any calc 
of great debility, unlels the infolation be eon* 
tinued for a long time; and to efled this pur* 
pofc, a large conftrudion will he neccflary, 
and the belt of ail, would be fuch an one as I 
have recoininended (vide page 93, chap. 2d.) to 


fan'cii'f',' # of tM »£*, t'nd 


theft yinfoWi 


t *«”£ZSZl f * 


tinier 


tnc 


spe 

Volition .'' 1 

nder*f£ 
ot ^ v,fc 

lymptoms 

when 


*£ r bTdlfe ?!^ 1 i^obfcrv- 

' lhcn He 

cd, and the lils ltc n , beginning the 

Scarify » three days 

S.-ACPfarA*:- 

diredions before named, but let the lafi 
be always {riven from head to feel. 1 hi*, 
number of ihocks, or perhaps one halt tin- 
numbet in (uiue cafes, may be given daily, 
until the ufual period of the lit is palled two 
or three days, or longer. But the paroxy lilt 
Ihould be tordiantly looked for, and the* pa 
lient conlhmly obferved, and the apparatus at 
hand; that if the fymptotns cannot be obb rv. 
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3 S*** V' fl,ch «* 35 £? 

r, ' 1 " . ,ncani *tar can Ik found; feZfc, 
the only mean. t/ut C an aft direftly utJU 
train and fear of the nerve*: butoirtwch 
luih an intimacy of fenfation and fjtnpiij 
between the brain and the nerve* proceeding 
from the brain, thaf it is difficult foefetenn' 
whether the defect is local in the head, ore 
verfal upon the nerves. I have inierted thefc 
marks and obfervations that thole who have 
itics may judge of their value, if they have 
TWnAiniu of viirriin root. ilrrmjffJ ' 


;si 


unc 

ifli* 

re- 

eihi!- 


tV? l«r«j »-*• utiui) u uil^ iOf* 

Decoctions of valerian root, alternated wit* 
arc fometimes bcuefirial. The patient 
— «. . . u w .-jj bring 


opiates, **•. ...—.— 

ntuli keep warm ; one flight cold 

on a paroxyftn. 
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: mult be i degree of 


Z’tnuf* by cl 

fifeuby - ‘ “ rou ft be 1 ova.- - 
per*!** •* * »??-5 ta kc cold, and there 

. , iWv will be emaciated to death, I y 


os oo cute K ../. 

«nn, or they will be emaciated 
JSatioo: m fort. there auft oe no *«.- 

uiiia ot i Heady degree of warmth : let tins 
be ferti <kttnmned upon*, then proceed to 
cWonty through the snub, but very lightly: 
do not lufb i (bock that will weaken the pa- 
tiott, by dilating the veflek \ lluty mud be 
cMioatdyhgbt. On the firft clcdrification 
U t«wy Qaocks given; but fonts 

and diazinck. y M J , rcc P ail 
the patient miv »« Ml day. 

oX.Lut tLTum^ vl " 1, "“»'*r 
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(0 minue in IS| «t* 

“*“ «•>' l.u™« 7 X' h 'M» 

? ufe Purulent 

agnatcd mjf > of liuin„n r h„ d !i h ?*“'- lk 

broken up, anti the ; n fl rS n 1,v " will*. 

«r "i» IlibMe! ”M<t 

tl,r°u 5 l, ,hc irritation of , £",'1.“^ 
rung is n urc K. 1 ^,, *"d iti btp» 

?rHK:re5£i 

pcatctl once in two days, or elfc four or’6*. 
light fliocks in a day : but this muft be partly 
dilcrctionary ; if the perfon feels eaficr, if ik 
cough is lighter, and raife quicker and meet 
freely, and efpecially if the patient Is very 
weak, forbear ah the (hacks that are pofiiblc; 
be. careful not to induce any unncceflary de- 
bility. But the fhocks mull be repeated fo 
oft as to caufc tlie patient to raife eafy and 
freely ; after the fliocks, give a dofe of chair 
paregoric, to ftimulatc the vitals, and enable 
them to throw off their morbid contents ; tbu 
may be repeated once or twice a day. There 
is another excellent remedy, cither lor cough, 
confumplion or jaundice ; I learned it of an 
Indian, who was fatuous in the knowledge ol 
roots and herbs, the productions of America t 
that is, the bark of bay-berry root, a certain 


BiVES 110 * 

' a WU C 




ucbfi^’.h l*°Pf \^ C 

«*$<*&*? ^ b *i : ,mL ' cr 


^&uhc bid, i®l5iucd a****?- 


i&Ff l was 

,bC Old tbc perl° n $ 
trial hid 

knowing 10 .i H , r written in 
lined w »« W«“J h ; bu Ih 
which the tallow of »« 

mended: but tt was o“ r ^ w ^ „ 


tu 


I. 


continue 

tw j^beneriongot^'f’ . t ' |inC s 
"’ «!*> had vt&tcd inn* |iea uncnl p -- 
tor, m ,nncr ot *|_ j. r . ncb< m 

was rccotn- 
pir.ion, that 

the root bark was n ' uch 1x1 


a decoction ut 

lC *The roots being dug and waflicd 
(crape off the bark ; about a Ultglc Hat utui 
nuy be put to a guilt of water, ano umntcrcU 
over a Eire till the fubllancc is pretty well e \ 
traded, which will require an hour , let the 
patient take a large table fpoonful t w itc a day , 
upon an empty ttonueb ; but even fnti.e advii 1 . - 
cannot beat quite Co much, and (i.mc can take 
mote, and not offend their ftonuch* • t* .. lvv t 
be continued, but in Idler quantitk-, till w 
"tin tins mnoccnt and powertnl n , 
j™,Afo,l, t ;; - • 

up and invigorate the f.n rl , , w ' i 
be as confUut *» pothbk;' d vU U u 
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t ,JC , '-* jrncd from tl* effi^ nf,f «Vk,^ 
•crii.ll for,.. .I . e,fcf ' « PlodtttM^ 


n , . L Wand rumeftadr 0 ^ 11 ^ 

dai,y iSnates i 

'W, yik ,ff4tr* 


STS 2 ° I c * fa ? an .J roam< , 

, I n ■; eji a ? u,ccr in twice the tilt fa 
i 11 ,* require ; and indeed it *21 \ri 

Ulcer 0 - 1 r - -* • mmaltmii 


tWt tJ '" *i»cn ••: ■ ,v e ni* urC .". r Should 

Xl*. SiftJonorol«2 c the 

** ^iSi^.r^terniHy. * b £ fflPg 

fo>i» >» 

s;■?»tr*fss* *■* * 

,he artencs, ^ thtm ? . - 

frequently »ci ,0 5 E° . nirin^ * confumpt ’ 

1 St,«™«j£Sf >t. <* ti» rou git 

k nmft be •n® eb “‘lX d ons attention to 
or mode of treatment. 


?’ C "? ■“« ! " rcs - ‘ ha ‘ no otlicr meant ccdl u „ nt of a careful flB f tTCJtinc nt 

four! .1 to heal. .Seeing, then, that thii rest* ,he temperature of air, or mot c ^ 

ls -1s wr ‘ ! y J PP'<cd to the liver, loogi, oru; fe » ardently v.\ftved, by afrv.iu ’ 

\iral or internal nart. a* ir l< m i uxtct'n. ihcfe uett iuA excellent meins ot Ul . 

tooth tame foTCuera^tUit dm^trous dilcaics 
may t*A faffeted io \itocccd lo tar, as lo 
Tender ikctt cure doubtful. 

Mj- 

1 nr.ro not lay much to convince people of 
•Sc propriety rfufing ,h c ekcVical for 

“' *““ fc * u V") Rcnerally known to be 


internal part, as it»t 0 afore of is. 
iiamcJ leg, ivhich it will always heal, w'ui 
can Ihciv anv reafon w hy it will not pridoa 
the fame effeci internally ? He that u ill dap 
it mufi be a novice, or clfc «ilh to blind oxs* 
eyes, ’i’o fpeak plain Knglifh, there arejemc- 
.dies enough for external ulcers, luuicfaiuoc. 
&c. and the ancients attempted to heal b«“ 
external and internal by nearly the 11* 
means ; but both ancient and modern prar«t 
have failed in the internal part : but than® 
be to God, we have now* a divine mcdiaoe. 
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3 ****** ,lc ^ Cl ^ °f a ficidtr warmth, iU 
ffuiuld have been conftint‘i) oWmtA he 
l")r. < .availo, a jfmrfcirun of the Rord Sw»7 
in London, in hU irratife upon incised «k- 
tricity, hath, with much accuracy, detedeid* 
error of lining (hocks; and hi* writing hm 
gone not a Jittlc way in recommending M 
mankind a more candid attention toft*‘*k 
ic& of medical eJertridty. . -x . 

A nirtiaJ ratify hardly ever full of a tj*®; 
cure, by giving thirty or forty light ftodo" 
the coorfc of each day : fcvertl fuck«£* 

have reflomiI in hfreen twety or thirty, 

It ia more dilScult to re ft ore the fo» of mot. ^ 


* ! el '* p !Lk orf*** °\ h and W 

Sw.lO*J £.&> >m l 

i “ u e*i3»5»H bf 

■ »,r; be * IJ ,nurd O’ tDt V.. rhen 
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£ rfbn «* 10 “V thc (hocks: ( ,hc c °| 

... icidy to I®* ** ‘ r;r their tongu 

mav give &*«* 
tLc Shock ft ffv* 1 ' V®. • a,y . and 

£ Zeb «the toogur, m one dav. 

,hc tcoguc U loaner rcftor.d than# 

* Arrwtt, M Iwrc often experienced. 

‘ Wlw Ic pally »‘o«l, there wffl »* much 
“iiiaKC required to effect a rare ; thc ihortett 
•tns uaoot be left than three months, and 
frtqucatty twice that time will be fpent in 
ti complete cure; this, however, is 
\ eaictnjmao nude (ram oMervin* thc decrees 
t( tenement acquired duntig the fcvcral pc- 
riodt U wUch IW attended upon fuch cafes 
two r.f than onW weeded one month that \ 
continued ibe (bock. \nA c \ r 1 

ttfci wai totally cored \r tkr ** °L 1 ^ J wo 

°* S^aiet thc degree U 1 h* 1 * **' u1n <>nuc| 

"""■“iVn, 
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,3 fy motion, will hl^ ** f «'«ro, ?» . 
w }« ‘he nerve, , 

'V' 11 gradually pn*cc<?\ t. k ' ,Jlci? n>£ 
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rpna, 

• i • i T?*? °f eleifhifjing ft* the rt, 
w liii.i I have found to be the ted, afro t£r 
’* ‘ methods, i< to give, on tbepinlrtk pr, 
about thirty or forty light flinch daily, fc 
about every hundredth with in enertad 
f’orco, fo as to be perceptibly felt by the pent 
throughout a paralytic limb, &c 

There is another method of uling eWnuty 
in this cafe, which, far want of qpp*tss<y 
fince I conceived of it, I have never expfa® 
C J in this cafe. It is well known that 
imr has ofren proved ufeful in a palfy; » 
thfs being effected merely by irritati^ 

» fc, ST£ itsA *«*“ ■* 


ring.' 0 


• mind, ««! 


tetffU'S* fir0t ftrttU C^ n, P.'fnt 

ijiii ii 1 r- . { dexorf” 1 '. , Mf-evtdent; 

"'SKfSfc ,ta ‘ 

ttok ' h i^JJo Induce him to put' nC 

,k pnluk V m with one or two thukncllcs 
,X f.mfiA, atvl draw the (patVt through ihcnij 
tmt mutr not daw too many exactly in one 
place, otherwise it will inflame ami muter the 
part. By drawing great numbers of ftroog 
■parks from a wen, you may inflame and fup- 
puratc it, and any othet (welling „f t | K V,ind: 
wherefore there muft be atnminual varying of 
the place whence the (park extracted,' milch 

*° rt ° mWt and 
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/s' ” Con J'>incd ar l. be fUrc: i , tfc '<l 
as thc > nJf ,<, ‘ * nd 4&°'4nL*3 
,r »ufcF c ^5 nt ,'°“5 

b rcrc LS? 3bforb * & n S?* 


large f n 1 ^orb a ftr**" *!** Ztf £ 

table, fiT-ft. 

crating t iiL d, . fluf -'Nl»ty of tW^I* 
.].,• b .‘'WphorcticalJv nL . ' 

itflie- off -' ,1C ’ nufc,c *o£!E h '!■** £*i 
,!cs off in ncrfpi ra .: on thc 

1 ‘ 10n prctmturdy. 

,Lj n • ‘ ^ prevent me from £nin*ut 

J Z ,n , commendation of electricity in, 
tiropfy, by faying it is already prcfuppofcl) 
rnct in every point of view, in which ihcd 
feers of the dedne Quicks have been conCJer- 
eu, we know it mull ncccflarily a deer a drop- 
fy in a mu/i agreeable manner. / do not roa* 
toin/inualc that your abilities are not lutEool 
to di/ccrn a tiling fa obvious to the weakcllB* 
jnuty ; but it may be nee diary, riot wit iitiaaid- 
ing, to familiarise the fubjcel by coiilidcriitj 
levrr-d particulars t/iat rcfpccl a judicious tteat* 
•lent of the different cafe* of Jrup/y. 
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* * r «* . , ao * ,n l ^ c reduction of the dn$- 

iv. Notxvithftanding they had fex cralJy ufa! 
fi«C water Icvcral weeks, they were notappa- 
ecotly bettered by it. 'J'he tame hdd tree d 
v’ednlyiiig for ulcers, tetters, ft.ru/uli, if- 
datum.irions of a parr, Ac. the /hocks being 
t ifijnincd with the poo!-xvatcr, wrought tree- 
ders in cbrirjirjj the blood of bad humevn 
it) a very thort time, much (hotter thin 
;uai (or cJeclridty to elk cl the £uce cure? 
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t taftu, ni bonf lbc» nft into Ac coculfturti# Of *.»c 
(rlcU'ft '.Wtt' but MiJ&uU U if nTo Hat? iivt Wfit 

pmWWt li&vbc) UA opoo %n ixm-iib'c obiV K* 
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l “ r "' y “tfc* upo-^V tone a inf dura- 
obferv «l, tone aoa ^ 


i.* upon theflutds V d dura* 

V ictk»i but by i f c -°"J"J rcd by the gentle 
tie takr » lhe Scribed (vide page 
dcari ^’?^ ,i (tom frictional wirrnta. 

! r_„t, miv Vie conndcTCvt 


.... . -.an.., m nm mcjicai riccrnrin, te 
the mo Jo , u treatment lately id-otej ia 1- 
tan >, anu w nii n i c Mtina towi vila^sr .3- 
pro vomer t in adiuiniffcriac fnr the gout. 7 ho 
place the patient upon jtt ini bating /Lvi!, tk 
altecieJ part bein» coverr.l v iih one <r *ue 
thickncflcj r. fltmtrl, tnd »i:h a otetsift: p* - 
extra rt the -h from the part aSefted; ’- 

ihould be repeated three icteral tima in i d.j, 
ard continued an hour at each time. But I ~ 


tkarihalionv. ” f.'.Aiotu!. 

6- »d «)* bc confidcrcd 

Tbc axn&m ™ c '? 1T * J * _ v r cc. 

U h»Vmifo»e iSmty W tbetcfccondiry edicts 

*1 the ir.fobtion and gentle elccirmcauonv. 

I think it expedient tor people (uu\c<t to 
thde paroxyiiw to attend to t ltcfe prekripuons, 
uui ufe the' "code ftwx.ki arul the artificial in- 
(blatians in their bed Rates of health, \n order 
toreftorc the habit,andpt e vent the paroxy(mt. 
Ike method, or rather practice of treating this 
difeate to temporarily, or u the lettn vt tl* 
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! 1,1 vc never known it to feii^I^L?*** 

in any one iinele inflance. mJu ” ? *' a 

fromJh.* ,Ut ^ cvcr ,0 pihthefieri 

i<ZV r r the n . ivel 10 ,hf 1 A »foki 
* . n S y ’ ^’nictuncil have given twfrJT.ic 
fomctime* thirty or fort) very light fl^bi 
the lame direction at oor time. The dUb 
that " ere apparent, have always Lecn uni:’w> 
I)' >^c in the bloody flux, viz, iheyw-jll 
purge dircAly, an d carry off an eiwm*» 
quantity of blood in the fir 11 flool; but theap- 
pcarancc of blood will be lets and lets crery 
pool, till all appearance thereof totally fc» 
ttdcu Jhc cleclrilicition may be rcpeatel 
twice or thrice a <layj but then the numberd 
fltocks in one day ought not to exceed fort/ 
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loreevuc'Hj'**""— - - i cls Oblcrve, I 
ful of the kill degree o t'* 11 ” . f , but 

"• . t.. „aa- that want would be u 


Tt'u ii the only inconvenience to be regret¬ 
ted, in the o&ng of medical electricity. I he 
blood o attenuated by the (hock, and thrown 
firoogly upon the forme, the pot« arc expand¬ 
ed, and there i\ no refilttncc to a cold from 
tlie leaft externalcoolnefe. The external tem¬ 
perature ought to be on a parallel decree of 
warmth with the blood in t£c vcffclv, or near- 

aftringe, and by demt» Oft Tbrl K 

told a. before. 
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ppftion. | J av , - lw *y* 'eyibTSi 
in this difea? f„T ^ en / r *^n£? 

#nd that Angle clcclrifitai"^ f °n r *"*» <fc 
to health. 8 Cican&Wloa ^ti^ 

In jhc epidemic at Galway, | wodd^u.' 

t)" y - ‘-'Ite'b® liocks ’ umil 1 ,uLu ^..a 

tlicir ini.iliihtlty, and made it evident to^ 
people, that they were a furc rcflonthe,** 
out any a/lifting mean whatever. Cat tit, 
may do juflicc in every page, and to cw 
fubjeef, it is ncccflary to obierve, that noai 
thcic cafes were very far advanced; the; wn 
inoftly recent ones-; the patients were allibltn 
go or be carried abroad. If cofliveneApted 
cd the difeafe, a cathartic fliould be given \* 
the (hocks arc not a laxative, in the fenfcdi 
cathartic, but only a propellant of «** 
contents; and that by fprmging thetin»® 
the blood lecrcted in the intellines 

patient. 
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^S^^isss*^ 

whieWitt fometimesuke place, if ijcttuickis 
rilled aitoatther below the region of the ltom- 
ath. Shocks given in this direction will puree, 
in the fame manner as they will in the vehe¬ 
ment dy fernery. I have given from ten to 
forty ihockt, on fuch occaftons, and they have 
given a'l the relief that wn ncccflary, in the 
w-fi of cafes; fometime* 1 hare added an in- 
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i ufctJ tf, c tif T^i. 


rbcir t 

/inif and w-„ 

fvftcm, i> fappofed u» «. «<”“.“7 

,nnft «Jlily inflamed. Wherefore, aUk» 
that can be bad °f 

«here a Pf^ jr ‘ . v>l |i c ehfcparticular*^ 
fafy pcrC&tb** only know* *Aat geflictilatii>» 


tsv 




nfO- 


1 rf‘*.jSS^ 0< 


"« aJmo)} ,°[‘ e m, n. «Cu 
, Y s > I directed 

‘ >c d, and the c ff c 6 u ^ M >W,w? 

^iS^^sS 

J* c/,oi,c '*« » attended with coW 
mu/} be treated very differently. S £J 

f ; a ‘ n °tn»nyr in diluting the dent tea; 


o thing in diluting me ucnic !(in, 
moreover, it is imprudent to pf» many Ikli 
on the inreftincs in this lituatioo; the cmfc 
•pence is, that the eladicity of the /bocks c- 
ritates the intcliines, by (pruning theai, *hj 
entt are in a ihtc /<• rspabk of da 
/minding this part, which, ot aH d; 

‘ to be moil irritable, a®i 


•»*** at tw’ »% (h^k 1 e r I* 

$ZSS**r W*T5* 

*** t a tllC Ci * Cf 1 U Ol iVU 01 * . 1 

flS «tf». «* *»> 

'tfc-tsS**** 9 **. 1 

^4? rt ueceOaryto ^^^a 

Whenu apt* 1 ", f orc inR »be , h . 

od will b*. is urgent, or the or- 

«« *"*» w f d . l L ' tient demand Unmedt^ 
the fame number *H 

S£S£hK**. fhvL* .0 .lw 

tuft eWni&catton. 

When these is any difficulty iu keeping »it 
emetic«cathiTtic in the ftomach, the (hock» 
being palled (tom about midway of the oa itet- 
num, or bread hone, to the lower ext I Civ.itie , 
ot the fpinc, will prevent their coming up pre • 
maturely—the (hocks turned down the perct. 
tabic morion. It is Impoffiblc, We vet, 
prevent, if »t were neccllaty, the adi„n „t an 
emetic by giving the (hocks <W iiw ard U„ 
Us ctmffwn I rout the ftotnach w ill \ K j 
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tar | () , 'l Uc nt| ) . k " « win 
thirty tn[r i,UCc J,t thfr" ' rir 


""•'>• fight ,! '• h r the 

>’• 1 have r ' nmj 4m^" >t 
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#, »rty li 


. . 1Vc plfl’cl ,K ' „ """Mch toil *S 
tPRIOn of , “ c (hock fr om • *} 

^ hen t)ii t 10 ,lkt ijdcrf < T ,v, ' v 

*^c flinck I n Wa * (ufficient i H ,ir *4 

it will d w-nwa '-d,a,b,f?! ’ '•'Wi 
11 "ill purcT,. , • «octorct nrr ,, ; ^ 


fit* 


, ,4?w 

thro" 1 ^''iT f" * * °" 

throw ir off tor that time. My afoiioe 

IJoes no further than juft to undcrfbnd tb 

much of the ufc of rise clcdric fiioda, iatb 

cafe. 

^ n . c P^ 1 ^ 00 * "’ho had been ccnftantly trb 
Jed with this difeafe for years, was free ftn 
it alniofl entirely during one year, by talus; 
about tJiirtv fJiock s at one time. The circuc- 
fiances luvc always been fuch, that I have hid 
no opportunity of' making a thorough exptn- 
ment : Moreover, the great difficulty theft 
will always be, till people grow more rational, 
nerfuade them to that degree of precautu* 
tJut would be neccflary to make a faar expert 


i?5 

«"“* n ene, **WdY 

iJ. . 

10 th is cafe 'V 

^arihing'" Lhtfl» nttl * 

^ lr0, d C ‘ r the utt «n« ; 

juft un f b r c given 

to * % (J&cc to lhr ° 

. i.„i fame""} 0 _ .... ,v. 


tor* 

do » 

^^'ss,fi‘ u iSSR 

ggsfesss?^— 

sass^a? 

tajs 2 ta*£ alternated v,;"Va the gentle 
Incline, i\ ckcttihca'H'n-, woulu at Waft g 1 ' ve¬ 
ry fat in removing anaftlwu, as well as many 
other cafes of obfiinate debility. To make ll\c 
experiment in a otooct maun 


icr cafes of obfiinate dcbiuty. To make lhe 
experiment in a ptopcT manner, will require 
an inflating bed, or a bed {landing upon glats, 
that the patient may deep in the plus clcelrili- 
cation, and not depend on wlul may lie per. 
fotmed in the day time only. 
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^jpg^ 

ft «Kk» ha» f*,.,, ,-' 1 be m *nn« 0 f p ^"« 

or back bone to the * m" l ' ,il,w, }'<*tbfgw 

^ r,n rt the s^'astt^a 

. WU namciirnci thrice, uj one day. 
home umipeon author* have rmrnimriiU 
me (nock* in the gravel t but tbii, I thick, 
mu ft have been a mi flake, Inch a* I bare.ii 
mv urtt pracrifing in electricity, made ni>4fc 
i cople have applied to me for afliuance iatie 
gravel, a* they called it; hut / havercScmd 
many fuch graa els by fitly nr fixty light Ihxb, 
and might hate had the reputation of wink* 
ing what avould have been, lu a man of lid. 
a miracle: but i immediately told rny tnticni, 
in thclc cafo», that it wai no gravel, but a 
flrangury, after f had once dikovrred my ai* 
lake: and fuch hath been the milhkei aiming 
thofirKuropcJii eMriiliM, Not witbftaixhiifcl 
think it adrifclklc to de&rify in » gravel, i» 
to prevent an Inacatc thereof. 


rncATtf- 




tt> P 


HtVES 

»■»> heft**" 

srs«°S*S. 

SktSSfi? 4 ! 

b sin ^ h S^rdn«t’(r« hp * 1 
to ftfT . i, to me un 


,d 


Hi tv 


mad 


* n 


lento i 

ut conjcftutc. 

offered my t* 
nrnt of tt 


\ 


order, at lea 


dciem» 1Mt . 

as *.**** •% 

H&to; whattuw 
cd n conjcduic. 

mittol it to the jov . 

Although 1 cin lint bclicv 
Oiiclu act »» i rrfoKent on a 
drafc a* thde borne* arc known • , 

tin convinced, from very mm) 
deal (.miration, that thev ateati iti.aiu 

itiic, awdl a* i diaphoretic. I »n. v. it t» 

Unaccountable, yea, and laughable with i n-, 
pctiple, (who. Viy the way, aie totally igv,< i .i.t 
nf the whole uuilcr'i that the taw n 
fhould he rent dented u capable <n tit lu -; ^ 
cunt ary effeAv l have preferihed the tU.lv>. 
Amelia for the tftaheta, or an cucffivc ev*cu. 
ationof urine.—now l am rtvommcmin. • H« 
fame medicine at aaeaceflem tpevdu let rrti.w* 

1 a‘’ll C, ‘e ty w U, T " U « w » 

S4£2«5arStis , si‘,:: 
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* *ODlCUt 

. j* lc< ]iiaint c j wi ,i 

.....s;-'— fc 

**> ‘•‘uly mi 
^ aitcQosiir* 

••**;, .Mia Inedxnr thewkJS ""T®’?'* 

Mf 0 " *<."' >11 1 and I 

'he pcrfpinblc vapour, 
ft? tr.uft check 4 nrofeft* fei VS 
,n 'hekjJoej-i, and £ reflate , dh>*4 TJ 
m to fupprrffion of urine l 7 finneerr. jZ 
lion nr ff-afm, or any kind ot iWirxtiot a 
ccpimg riie fit me nr gravel) ei'lttr t-<* s, 
ureter* or the urethri, the dili:r?m of tk 
ih jck, its arret) Jin^ elfefi, is rtjttsl tn thercsn 
nl of obftruA'om of one Jeicriptton; isdai 
llimulating frictional warmth and rtniiao 
fs equal to another. And as to a de&icstm 
lion in the ki.liKys, in feerrtin^ from theU<ol 
a Juc <|ajntify of urine, this is again a de¬ 
ficiency of feenrtion; and the lame remedy tbt 
cures a diabetes, by arting upon the fecreiaj 
veAcl*. will alfia, lay the fame acli<>ns. refit** • 
deficiency of fenfatino in the kidneys. I * a 
not the only one »•“> ha* di/e«*ereJ the pmr- 
trr ol the ciecfric (hods*. over a defiaouf« 


lS vfstio' lFP | hf a^ 

k g ^ W ti, y» iostt*io ch “ aui^s 

^r 'i" every P'5 

* :;;rds «** ;££',bu <••** * 

tht«v : ' ". j- 0 ids to COW**. 1 • n j ittenu- 

idi and thro - 

fits’* * ^.Juboie »>f> 9 *1 ‘ yvho on but 

4jk 

w mete in "^"“”Vedi<il\ informed- that 
uto a finr e, " ^ ^ —j into a ' «“ 

^art'op fT 1 : 

& the mineral prosed a 
Ac ftone, and dlOoKcd .1 .n i 
6^, timeT toi iV.ctc is need ni ciutton an 
uSar the vntet in lush ate*, thinrg J funs- 
mcr which I (pent « Bdlttoe pool, a man liv¬ 
ing in ttui place allccd my opinion concerning 
ihc ufe *>f ck&rktty, wd Cl the pool wHer» 
for the ftuoc in the tfaddcf; 1 replied, tlut 
de&mity wa%utoefi,*ndOut the mineral 
fach a powerful diuretic, tlut l thought there 
m* danger of preffmg the itanc into the nock 


I*! 
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cur rc,ne "'l>cr ifS^Sk^'H 
cup, ... . "right, th ^j_V 


»«5 


j^VESTIG or .„ lolte d ^ 

vfr t. which , bat *!f °thc direA or 
from cither of 

doth exit* r 


Z&C**# kinJ> 


• If mV catholicon upon th 

1 » u ‘ T,n ' r I J ,'„ its abilities m»y be 
Bttlc b ,n R cr ’ , || i btufli to own. (• 


rttiibitcd: nor 
in 


intention ofeure 1° ,hc Pm P i‘7> 

*«cm, to in “Sf. **. tSttfi 

° enliven the mind «^u! us 

of body zj’^ ,mi,e,l ' c{a *£ 
the electric /hocks k.- nl ’ ai , mu „ ch . 11 po&fc 
tenuated, and every r |(lj" g .f ' fluidl «*««•> ar. 
and /rce, the rfl.Mvu ^ “Caution ore 
complete, as foj J'fi* of h ^th uiil^ 

rthe S / S rufEcicnl, y incrUT Wy * * 

in any cafe^o 3tUriJ i .'? r °'‘‘ fion “ of any aft 

of making ufco? , iM-J 1 f/ d0 | bt the P n P ria r 

to he necuharlv i,h, . / 1,s j r J}. 3 PP an to rr.f. 

aflion. There cL^te ^ <,t ? dcBt 

/t, ; • . n oc no doubt, hut that an 

vfn . invigorating, fo ftiiiiuhtinir and coli* 

S"f t0 *f. C "l 0 ' 101 ' «f the fluid*, Lft, b) a 

I "i'Vrt? 110 " continuation, pridL 

defied. , t ea in rcmovin K a flate ct 
deficient excitement, and in cflablifliing health 


, n the 

: further 
v and 

liibitcd: » lin L , fj V a medicine that is 
!hcfaceofthofc who &>. fof nothing) 
mod ^c cvcry “ufcalcs not vet named, 

ff.here arc leycral o lpcciGc. 

in whkh X.L more falhiotublc, or 

If you tan find nothinc ^ the c- 

Iceme jhock, y falhion and eftinta- 

SWJvWi be A.mc.1 «.<*«“ 

your cure fo cheap and cafy, then vou fhall 
directed to an infallible cure, l trft, the part 
on which the (hocks arc to be applied, mult be 
warmly covered* and that ftcAilily c°ntinuccl 
until per fect.y we’d. The (hocks muft be paf- 
fed through the fc.it of the difeafe: they muft 
be, at lealt fome of them, fmart (hocks, in or¬ 
der to feparate the coagulations, accelerate the 
contained fluids, and dilate anti open the paf- 
tigcs, that fo the circulations may be again 
performed. 1 need not (ay much on this 
head; only that the part Ik kept warm, and 
indeed the whole body, and about twenty or 
thirty (hocks daily to be given from juft above 
the (cat ot the dilcafe, and patted dow n to the 
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fctf. i, 
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. .. * 

Cocti?^ 


difc^c. 


Gut 




^ ( >R£AT 

buficd 

noftrum* 
vented ; am 
the road 


tnialiiblc cure, hiw i 6 * 

A l!w/» _ . . 


W/ t 


.| n p rc Jr*S?7«S k 

•'Minj.c and Lgcro'uId'iS" “*fe£ ( 

“ ,s not »ny intention to iHvif 
to throw away any infallible j£5,W 
tncity; nor any valuable fpcdfic/£il 

litre Ik« c ‘“ rC 1 n0r 

Jievc that c.cJlncity can cure all forts of ca. 

ccw * wthout the affifiance of fotne otic 
ir.c Jicjne. 

But as it fo happens, that among ill tbdc 
nofirums, and infallible Ipccifics, fume peopk 
arc fo unfortunate as to fall victims to tia 
tlifeale, I hope I may be pardoned in recom¬ 
mending electricity to thofc who arc employe! 
in the art of healing, as a very valuable affix¬ 
ing mean; and 1 had aimed rcfolvcdtofe 
it as high as a bunch of roots and herbs, and 
fo to cali it an infallible cure for cancers. Bet 
there is a difficulty in monopolizing it as a 
nod rum ; every body will know mymcJ.c.nc. 
and the whole world will turnbacks- I av 




i feet* 1 .' ibcf 6 

«» **%£***'*"' Mtif lUCC - CC ’ 
*» *Zv *< tb -..wl. that i‘ • j|n*. 

on » u .‘, 0 t 

• • , „irti c,t 


K** 1 ? 9 * .avcooc^'^’up 
N h** be a cn ° n 1 


in « llC i r S> ,c V md dil* |C 

** *S«iinS ffdufiht V> * 

[get, . lhat ,!Se di‘ cul,en ^ 

* i ppcfl ; t hcin° ft a r< the n'": 

'ZZdoac 0 ' th«y.f „ n f their 

£tt ^ ; not only 


«*®* , *^ler»“ ,b ' 




... car'" ; r ut from a cot “‘ ; ntc rnal pr*» ** 

pnsrttfffii jnp’.icdtoan, iofittlto 
Cs* ^ V^nus pttt ’**« ’» in 

t0 other ditcuticntWn 

SfSS. . clcaric fliocks, in ^ fcll . f ; 

The utility oft ’ 0 r virulent fore, »s 
fingafcrotulow tu.. ufc importunity to 

*■>«¥* 

u; The method l have made ufe of 
leer., to oafs the fliocks through the feat Ot tl.c 
cancer, to repeat the electrification daily; or 
clfc,ooccm wo days, to give fometitnc* ten, 
twelve, fifteen or twenty Ihocks each time. 
About one (hock in twenty fhould be r.Vifed 
to a ftrong degree, the more furclv to difews 
and carry off the retained fluids, and thorough¬ 
ly to break up the feat of the humours ; hut 
the remainder of the (hock* may be lie hr 
The flrong .hock, will (eparate L « £ *. 
uons, and dilate the paCages-, and 
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h . *®DlCAt. 

‘he >&?S *5 

,i,« £$£& 

'he ferofuli J ” J "‘ C blood »u£ 58 ij 

ft ructions arc ri e idlif a rriS Un t&thefcifc 

fav, as nanv wil S Cndcd ta 1X1 “•< 
t.- ’ "« , «nywui, Iain not apt to tike roV 

llm has bc,„ the ctcrnal dif,Lo( *5* 
ty, and will continue fn to be, unlcfi oca * 
can be porfuaded to be all attention, to bccon. 
tinu.uJy upon their guard, that not the ba 
degree of coolnds approaches them for a mo¬ 
ment. 

I have ufed electricity on fcvcr.il cancers: 
the firll was on myfclf. Suffering much juiit, 
by various applications, and all to no good eh 
feet, I began to dclpair of a cure: But, hiving 
obferved the effect of the clcclric fhocb upon 
other kinds of fores, after fame refleflion, I 
was determined to make the experiment on 
myfclf (This was about the lirft of mr pr*> 
ticc.) Accordingly, I took ii tty very hgM 
(bocks, dircfUy through the cancer; alter- 


, .wen 1 ? r n 

nook> b ” U ij lc "r,v5i’? V 1 

time u , rn tro Bul tW» it « •** 


this 

. months 


ti°* «ot been 

have noi vXirS 

ibou' c '8. ‘ 0 r fo ur — from 

younger 
Second ^t^flipt^jjjr 


biny^hofee^uttoo P°f bul a ‘ 


M- 
Hc 

tt' 0,J ." v.,* 

vle had what 

recent ooe- 
but it w-as 

tailed a , l ,, ”;y hr <'cr ttnn * V'~’ Q { fytn- 
jti head «»» no ff f0W the dirt* 

evidently »«n c ^ wcrc like a h»np f v Uc 
piihy, wb .' r h Jt r0U nd about his bcc u 
Inc ttotn ns ‘ clt j a tew tuny 

(hort, he was dec 1 fenfation c t • 

totally dilappcared. an c f r om the O- 

The third wMa 'ady. ^ Oaverac *- 

tv of NewTork, 10 her trie ^ nl 

Hers was of the former c c. ‘"I ^. vt b the 

the hxc of a large bean, accom\xa ^ 

former {ymotwni*, and w» a ei w • 
judgment of different phyhcians, v. ho had teen 
it in Ncw-\ ork. While Ihe i '•' • d, \ elccti 
lied it three or four times, on diflh 
and it was alntofl reduced before flu htt the 
place, 

l have electrified Ceveral others in »r aevi- 
dcntal manner; and the RvxV* alw ax * a\ x . ,t 
the irritation, (mailing, and \uu. • .t.-la: 
fcnlationi of the cancer : Hot r„A haxt'j* ait 
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1 P r Ovc f a 
Prop, 
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J ld for 


I hive n or tha?a. 

t»nic, or / wnuhl t 
merit, bycJeJh-idtj 
cxtnding the derl 
which proved very I 

cred an c/fcntiai did 




|^ lc *r manner of trot* 
• avallo menfiom thrrr 

c (park from the ana?, 
iciicial: But they difrer. 
:nce between ratrirtisj 
■omt, and by a wonda 


fyark a by ftec 


wooden point, if I remember i 


th 

J 

one. Th 

would irritate/ or in fome manner would k%e 
3 dithjrcciblc fenhtion, which did not facili- 

* If the mtodea poiit teedeJ more to initate tziitiiat 
the pert, fanlf it *ncU If the ImA in/ttBOicJt 10 nt>*£ 
the fptt It bjr, wJieo it it ieieoJtd to pmmc'.e uj 
tad ftippurttb o. 


te -v* l K 

, .hc^r'’. a very 
i, 1 ckr n£t t and poifl 1 * 

... ra'btf J* jiffrr*®*’ flich- \ 

J2i ** ^ t l»c c» nccr * ., c *. 

tied f**jfcci upo® f for the C- 

* OUTP:, - soy c* u ‘‘ fleC t 0)OJ® 

not re **T jjf £ o>o i an y ei»- 
cnu ' it t cannot **. pto‘ht'- ,n » lc ; fliock- 11 

*5 P confcq“*"^’, ku lar p»*» 


. - 0 nt^ £ l ocnt ' ,, 
a^i and £ . 7 nartict»— *. «„ 

ilfceacu • . will, 11 , • 

‘iSSS-iaE*** 


the 


Promotion of h.iUmtnaUon an w ^ ^ condu 

Lutwfc, then the r 0 "' , , hivc bad the beft 

Stt inflA r J, nt»rv of all this proves true, 
effed; but the contrary therefore, it is the 
bv their own conWhon- produce 

&££££$£$ M-fn,, 

tlgnint ulcers, (which Cavallo afferts they ill 
heal) but llfo on cancers. , . 

lhcrc is another method of uung electricity, 
not yet mentioned—a method l have invented 
for healing of fore and inflammatory cyo, and 
fume other flight complaints-, and that is, by 
blowing what l have named the aura, upon 
the part affected. I have named it aura, be. 
caufe its appearance rcfcmblcs the aurora-bore, 
alis, or northern light, or the appearance of 
the tail of a comet. The fenfotion ot it is 
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ll 






rnr »nl f ‘h 'Jc 

Klicfin „.. bo r!tiled 


IgBS 
S&S;, 


and i 

, i 003 1 

w,le o for. 


J fi.lv 


c nev 


niinut 


:c. 


tfgasessr. 


•kK 

**«.N 

c °rrodcd‘n VCr ufcd « upon, 

S K 1 on f ”r«, I «W ? *' 

j 1 Ic Purpofo: biS^J S 
** uncovered in Y rnUcl ‘ « tic ^ 
h0 ". it mud be do^ t0n ^ti: 
coom, eipedally if iTbT a -T? rtt > rc; ** 
«fic perfon’s taking 

•ake cold l. r bd»/„Zfei rdt *»' 

t J. hc ®. 3nncr Performing the opcvfc, 
f 3 '. ^. c 1 ,nct *Uic rod, or the br«fibj| 
°V'fi [« one end be brought toVjfe 
and the other end, by a hook, connecWwri 
the prime conductor: the pointed end audit 
brought within an inch, or two inches, of tie 
part on which the aura is to be ditTnieA 2 
the operation is to be nude an the evc.grai 
care inuft be had that the point is not fired 
intjt) the eye: the perfon’s head muft be ftoS- 
cd by a careful hand, and fpeflators kept tf« 
diflanee from the operator. It will often nwfc 
a pcrftm /»«*; on M ooafo. tlKjr« 
be cautioned to throw their bads on one w. 


d ^ a pof rjij i'-:, jU r 

l of lhe 




flO 


u» j rr,. lt the » ur3 frt g rca» 

*.* ,|w *, , th»‘ hut 1° re j- 

•<> cn £> 10 
art!*':’ . r..n o»pb 


a cancer '* 



a**? 

n*. .hi- cylinder, ?' «-..u he large- 


^ of th« cylinder 




Bell of dl t® £ ^.horouchly formed, and 
A cancer that is ,, months to compete 
undent, will require ft bc cX . 

\ cute. whcrcl cite, much paWjW^ h pl . 

cruW by ihc operator, as well as by ttie p 

' k. B. 1 ftwuld have mentioned, that the 
pointed end of the aural rod (for fo 1 call itl 
mud be fupportedby a goofc-quiU, either bent 
round the rod, or lire tod inferted through the 
end of the quill, a waxed thread being firft. 
drawn lightly round the end of the quill, to 
prevent IpUuing quite to the end. l he lire, 
w effluvia, will not pafs off upon the quill and 
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*94 , 

«M?"-n!,' tLfCT >^ 

- *^ ,f t elcA • ^Vr 

^ncurefiT^ftock, J 

i if 'ic abo^t^Nifr &**** 

SS 3 *SS 

? tC, y . 1 bylhc 

CVcr need rc Sf' JDd <Wb£; 

t . ,rncs : ten S , 

'7o'rc!i e " h ' r i ,, *’°"'£ ' 

kcr < • irW L t ’ ^^unnutory fore tlirou *. 

nS i ,n ! h r fhrojt Jnd bowels mZti* 

aiEfted, and finally cured, by gentle dedni 
. cations through the part, and covered nrrij. 

Vtrtige. 

Vertigo, or fw'imnu'ng in the head, pn> 
cccJs from a redundancy of Hood, cau fed fcj 
the ovcr-aclion of the afeendens aorta. Tc 
prevent or cure, let flrong {hocks be paid 
from the fidcs of the neck, quite down to tk 
feet. The {hocks will rcliorc an equilibrium ct 
the circulitiotti, and throw off the rcdumiis- 


<< p if it P T< *£ helped by 

11 ,r> . in tne »«*• ; t may be w ' „ n \. 

.tj* « the nef' ^ i 

*. of l ” C lu^ksttP 00 * . A to lUc 

*»;“*,*« fight of «hc head, »o 1 
p";‘S 1 the b* k °* , w icc in a v f elt ’ 

and repeated onCC .. | xi , ^ be as Ihort 
tight mont-'• rc movc a pain 

l ame a« may he «P?^’ the brain and back 
X h**d; 2 -SaS from nervous U> 
put ot «**“*** h om a tou\ frouucb, 

a puitt V» the belt «®^y- ^ vUic H NVl l\ 

rbete u a periodical J* , *_a 
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,,u » w Inc, 

°niprcC3on t 

^“hhisS 

tifis the dcilr.cb: s ■ 

j i . ^ ur Kc from the AjA 
cur, and thereby to bring on m.4S| - 


r /'c the cold that a 
u/c/ul to promote a dife 
of the 
on th 


#< 


v 6 "' 1 " 


tb* 




“ i, W ’ u c c» r " 
^ t 4^ ib*** j (top 

fcl * .. Bftfl** ‘ 


;\t\l 

illv 


11 * 


JtlO 




on tne umms of the car, and confciuadn 
luiccptibility of found; and, in cafe of toner 
on the auditory nerve, to recover a fcnfililn, 
or remove comprelTion, inaction, Ac. 

Before a /ingle /hock is given, let the hoi 
!>c warmly covered ; then light /hocks maybe 
nailed through the head from car to car. To. 
fifteen, or twenty light /hocks may be give 
in one day, and continued till hearing ts it- 
ftored. After electricity is dc/i/icd, waft 
head with brandy, daily, and leave off the 


10 lhc iT; 

fU P rt 0 J 3 ’Xi®P^f*{jbSfe dfc- 

V: y keepin! h = b° u ££ r . int0 the ur. 

.iTuAbert SkA UAaflj 
obb . ft «e»pcdto kvc oc fix day*, *»«JR 
which time, i u!oi the gentle fhocks, and the 
ion twice x day. It waa not more than ux 
dan, before her vihoa was able to Tccetve the 
brilliancy of meridian day with calc, and per- 
fe&ly tranfparcnt. 

FJw. 

Irtm intirely a new method of 
» or rather of (unnr,tr..... :.n 


, ®*}hod of removing 
Inflammation, 
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MFdjc/ 

]J« hath 

SrX'l? VouT^, 

’"ation, fince M? ^ 

excellent < CC -l have reerm ^* 011 d' 

the j£ C in 'SStSLkJf 


, AI - 
I < 


There 

C )’M» U the agent to nr s |« 4 

mull |* „ ft j « <fo i 

■kc ^medmuc of ^Lr””-," 4 "* 

* A, . 6 . or "irmth, li preferiM*. 

mflummaOM in ,h t f(? . *E“f£ 

-, arc ufetul, and it is expedient to ids 
tnc regimen to the common method in iS fa; 
calcs. 

i have commonly ufed the lum ctufue.be 
would electrify one day at lead before tie* 
plication of the caufUc; fumetimei 1 kre 
touched the eye lightly, twice a day, and jr 
a few light fhocks foon after, and fomeUM 
ufed the aura: by this proccfs, a film mav 4 
ways be removed, and the inflammation km 
off, or it will be but temporary, exifting i »• 
tic time after each particular application of u 
cauftic to the eye. 


at*®' 

.i, r ftt T rji b “"Inc. it not ami V 

-ft Jl) j. jjjtn , 1 .■ j fr ib!< ; C ' ' < its tw c * 

SSgS&gSg 1 

fcet . . the fe mC ^ C ‘ 

dedt^'f’ -jl. rouvi'ccd U»* , th.it ' vl * 

**&^*S* ***** Ss 

s*/r hcn 01 r 

fijDdiDS ; rrflfA the mod light on the 
Tlut I may refleet ^jP rc | ltc m) 

fubjeft in my P 0 *"’ f CV craV cafes ot 
ffaceeffes in the treatment oi icv e 

bfaodncfs, by ekftnaty •, »d tf tt ^ 
that my hatement of fa&s contiuw any 
rations, any petfon a welcome to rtca.y •y 
miftake, in this ot any otltn inuance, \tv the 
» public papers, 

There ate many cafes of partial blindncfs 
that I have teftored, which would be too te¬ 
dious to mention; and feveni l (hall not 
mention bceaufe \ cannot recoiled their names 
and places of abode. 

The full 1 Hull mcntionls Henrv Baractr’* 
cafe, who belonged to KindethwW HU 






, 

npf, ^ 

little c 11 in «iuccd t 

i&ijftfa 


lOt 


Haioe *m 


««< 


. n • he Jccorilin-lv , . *' 1 re « ty, 

3 T **• -vcffl Ufflc ,o »tkt 

• c,cc vHicd him f Wlce . . 

i^ 2 #' ASffi 

cd three day,. and in ahout 
‘ *V C 0 d|iplete cure of hu hiiodaefi, * 
»*» th o (Jl f‘.’ rJcreJ ftjtfi Of hi* mini 
Bur/iifc, of SchodiCf two njikifrta 
the Huiilon, eighty-three year* of age, tout 1 ' 
blind three years : as / w as in bu/iocli with* 
a few rods of his houfe, it ASebefitH, having 
£i id fotnethiog of the ufe of eledtidty in cafb 
of blindnels, Mr. Burhite’s Site ns mention¬ 
ed : I proposed to try the experiment; hat the 
people viewed my undrruiinj *-“ i —^ 


£&3S£e. 


&rJgZ'Z£-* h '* 

Oft*" I feat # IS „,;i rt to 

w«f. . r0 de ten , 

t>o rt ‘ i, tinte b .her oref Jt,on . 

In»““ tl) obtain * r ° 1 ' 2, Jimn^c , 

* in »***," ,« much to,Wt ,. AU vi t l\- 


‘ c a^a-» ,he 


aba cate, for (even or eight day*, »hcn his 

t*iw» tendered fo transient that he could 

tad the fmaiWt mint*, md he was about to 
fend the ifid tidings to his family : in the 
prefenee of one of h'u neighbours, lie called for 
j fine needle ami thread, ihal his neighbour 
might be a uiinefs to his wife of the abfolute 
betterment he had received •, when he, without 
any difficulty, threaded the needle. 

George Alger, of the fame town, aged a- 

S ?V &VC ^^^hevedtromar, opa. 
aty uf vilion, about the tunc time. P 
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n to fight, ^ 
for thi* fpccW n/ u 
d» that the fliivk, v 
lc back part of the held, to row 
‘ : « firll thought I could n,n 
direclion of the fhocki, bee 
ctcrmine the fl 


'lUfu 


3tti« Q 

in fame dees 


tile optic 
>t may, h 
•'ore vifi 
nerve ; a 
wounded 
vent a r 
In clc. 

Dr. Cav. 
from the 
the eyes 
of that 

(hocks det_ 

and the morbid affections in the fame j» 
tion in which the (hocks arc paflitd opocir 
fyftcm : but when I confiJcred that thectxv 
ations from the head were in the fore pat ' 
the head ; and that, notwithliandingthefm 
titv of I iurn ours might be increafed httheid 
inftanec, about the eyes, Ac. yet they»n 
driven towards their proper evacuation, & 
might be (ooncr voided, than they ccnldk 
by a contrary dirctfion of the (bocks. 

' My method hath been to pals the flws 
moftlv from the forehead, and round!>** 
the eves, «o «he feet, in order to propc^- 
ooaque partidcs downward from J*j**|“ ^ 
vt the optic* i wluch alio tend* toitaT 
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I 01J 


..,1 


0001 


ral'l 


eV n 


iuft 


v . boi ^e tiic b 
#6*®* _ tl M 

. r *des; b 0t 60 va 
,ntn* e( i: 1 iriw' n ? ,lC 

“^rtut the eye*. 
"“"‘Vfaopie »'“ c R cnl C 

! that °P crJ ' 

•fi-n will become fo 

ifmJvcadarkroomnc- 
md to be continued m 
« fcr couching or ex. 

' r fiw not ilile to determine, From all my 
* *Tkc *:n cWtTidtx, and ttciiiflcut of many 
im cafes than thofe \ have mentioned, whe¬ 
ther any calc erf totil bllndncfs, by gutta feTC- 
ti, can ever be fo tcmtrvcd as to obtain ori- 
pr,i\ ckamfa of vi&on. So many impropti* 
cties and attidtnishavc attended almoft every 
cafe in which l hav c been employed, that \ have 
not had an opportunity 0 { dfccmfoinR the ui- 
uoiatum of a (air ptoccfs. Rut this V am aWe 
l have ufed it in no cafe of «2f 
fotwS (except one foT hx dav* HUaX 1 

'tetnendom inflammation fo £head ^ ^ 
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a,-| v irudpiroK- as 
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^lOliiLi —“I 

fsassSSsa^ 

Illc fuW ?° 7 cr ' "> f«:E' ■ .';*■'4 

’»-fo?r,v^kk> 

'" i"'i .net, ,lJf S’ 1 * " lt wSW 

than: durimrE 5*"*?? M *»& Tab 
and for tcnS, '"f 01 e, J^W^ 
and face muft 1, . t?" d ? ys ■ ,flcnvJrd! - <>)^ 
or blood-warm " Jn P oirfJ?™ ,,C 
tient to bear the at 7™Z prcpJrc ^ 

^w?KJ 

t? t' ,c >cad and face in brandy fluently. 

. U. It M ill he obferved, that I havedtao 
minarccf that blind nets induced by grot age, 
to be a Ipeeics at gutta ferenai and, by the 
way, this kind of blindnefs is mofi cafily re. 
moved. Oblcrving this circumflancc, in tin 
cour/e of my practice, hath caufcd me to fay, 
that it was probable the time would arrive, 
when electricity would be in fuch general ufe, 
and id well undcrllooJ, that there would bene 


medic/ 


Al tile 


■^icrry 


;A^ 


«***’£ 




,be rot 


cat* 1 * 


.(hock 


carn nt rtfl, | hi'C 

one - -. „„ more 




i'fsfS 

^‘’fSparait lf . T.ts through the 
ti* f Sins fenart ihwj w revolt e tn 
ck*» hi P -i^e particle* , gleani'' ° r 

*f t!ie '^to different i"' tu j! ^a/t through 

,L atu.ing P*^ s 1. But , with a rrudoit 

diluted and d f ? !Lmavfumctitncsbe help- 

ate of the Ibocb,, t»*y • i | UYC nude 

dilhtk.ctpccUly recent ; ght 

i rood degree of betterment ot one ra s 

yen thing: but very' a " SEw > 
(ccefit from the fhocks, after the dtfordcr is 

inotc than cue year old. 

■fhetcis, undoubtedly, fomeumes a degree 
of ptu fctena accompanying a attract; and 
petiiapi tliofe that may he relieved, ate reliev¬ 
ed by removing what partakes of the nature 
of gutta fetena nnly. Rut it is, tevetthttefc 
capedicnt to tty the cfWb of a judiriouv treat. 

^ B T,! W d f bU *™v »U cafes 

aerification wfcwtlf.h? 1 ^ A * 1 ** 
ind *a remove CSaaf PT S nRWortt * 

Kenda on gu tu fe^L * that, 

»-»«ompany,ng utis ^ 
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^^■^SsSFSSj* 

aSrsfe-sSs!, 

&£Z!&Tf?! 3& 

t* uniformly Voided ,. h ‘ ifutirio S‘^'t, 
* r a link infuWc in ™»»*b 

irMarions, mj be r « JS? W ,Ae 'I ™** 1 

ofdHbocHon, ccJJf n 'ia w 

«Tcdc thc^s-^r^Z^ 

tricity. J dcr ,bc ufe * *• 

I JV hefar * iu} "Potior* tipoo ihrei'ini 
I Him recommend the t rent meat br e/cclricin 
to be imJc in the fallowing nunarr. vis. Be- 


isvtf 110 
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st ‘*$fbe ***& reft ft*’® * X fi cck 
« 1 * verb « a ‘f hc *«*. ‘ „ibin- 

Ih 1 ^' . ii) ibr feet* , .f C ci lt - , j 

* i?i 5 t SS in h ll 

p^jU h .• r . in tint par' . it n« d 
Sby ••‘•T 1 ^Hficatioo «•» *»"“ warm 

H'“ f^^n«fct> 5 « "“^fit^t cSd while 

sSs^aK 

£ Ration h P®*®® 1 *, da v after couch- 

ven Jctn ‘ ncnl ^‘cf,ccn (hock* from the M 
in;, pal» ten or 6 ‘ n 0n fccond day, 
al the neck to d* / from all partr 
J,„J may (or inflammatory eyes 

* £ £* *Sf£ be continual a few da vs 

tUamulwn u pah. lM *r"r“5 - 

ini face may be removed by flow degrees, al¬ 
ter a few days; and tfotnjptt may l* “fed, 
jnd the head am! faccwafhed with brandy: 
all which will enable the patient to hear the 
cool air the (boner. 

Fiji it!a Lectrjtutir. 

Thu ntuft be treated much after the fame 
manner as inflammatory eyes with reipeck 
to the direction of the (hotW, only it *id 
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Th Is trim * ' !il “ n *f far 

553 *t?%jaS! 

Sfc 5 ®feSSc 

%couv c „, ai( J , f^j“<L'» ra»tJ, .lit, 

g*' mff fifteen or timtvlf'l *?' * 

and keepinir tie 

frua the eij air. " d *“ ' rcU 

Haosrrhagt, 

Jf 1 ™.- f en,ent * of medicine contend, us 
tmifton. of Wood proceed from debility; cm 
ifie cm I/Hon from tfic fun^, ;„ 3 p^nnetm* 
ny, doth not tike place previous to the induct■ 
went of indirect debility; 3 „<j fo he MlJJ htt 
it altogether to proceed Irom debility, either 


„ #>*!*«£ 

k i „ md "‘ ^ver, thJ P' 3 
«-i i0 ,b (V«* ,c 

S^Sp* 0 * , partied? 

fe= 53 ^ 

.^ifcdcJ b * ’ j ittJp" cnl , r cC rt»i ne ' 3 

tSi s^ssrsi ■«V , w« 

iiiturc of loine J , without the kno*l<A e 

t0U ld have been Jok »ffonl the 6"'-« 

td and tenton; that it obtained the Mine c. 
levkit'we in the days of ignorance; tn vt it r >U- 
fes the circulation', and fttenpUens the vetacts 
to embrace their fluid' in due degree of force. 
The reftoration of thi» medium of tenfton and 
action, prove* an ample fpccific or remedy of 
emiffions or of hemorrhage front the uterus, 
fbC. Hence it is evident that the catifc was re* 
taxation; and, undoubtedly, tlut it accotmpj. 
nied by extravafltation. lhat it in attnidc l 
and promoted partly by e*mafiutioo, u v',- 
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0 rr ha«c nr * ,f >' of t| 1 ? ni ^ ' , % 

ft^sssss 

•‘xed portion of ,0 ° forcibi?^ 
n f-^cc, loft t| lc w '‘kh vckC’''*» 

»*ocks impart , , rc <cniion. fT ** 

f^S? 5 JlgS 2 f‘t 3 Lft 

as tiiu equality of 3 a ^° d ff nfiun. j,,’, 

/jv ** c ^ 

I be flux rctirJncl ’ * *** ** »- 

‘hat bot;, /j t f flwvJaljf j* ' Jncei1 ' ' l ini*, 

rind it ;■ it 1 . ^ ,n “ Of hemorrb;!: 

ihnuld hr \ r a ) i C . V,den{ * ‘bit the fib 

C "!**. 3 PP' ,cd ^ore theopi U(n , „ ot *h 
occaufc the /hocks would, if given la% &• 
troy the good cfTccl of an opiate, ai ncllaii 
any other tonic; but bcciuic thellinckf, nt&ej 
through the other parts of the yeliels, avoiding 
t/ic uterine, fo as to reduce their action, and 
bring them as nigh as may he to a par of je¬ 
tton with the parts of the uterine vcUcls, will, 
as 1 think, facilitate an agreeable action of aa 


. i v tf J . a lit O r 
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l*“d* e® lluon * Ration, ‘ ,r 1 b| (r otn. 

iWf'Siy» 
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£K riual. 

h ictefihle, an ) Uiirlv fucCtC^l and, 

ity of ciiculitions, umneduldj 
(Mkqoentlv, there ts no mote pnUurc," 
mx local retention, and butty no mote hem- 
cubage (tom the pat- , , 

In theft cafe*, and on thefe pnnapics, l 
have cured the (deeding (tom the note, \jy 
failing (matt (hocks from the fades ot the 
neck to the feet, and light cno (tom the 
forehead to the feet. 

In the fame manner l have invariahK re- 
drained bleeding in the theft, U <*< m : w hit 

|»«) (>y pafTing (h«k» throu-h tht tVft , 
cvcr y part ot the fyfttm, U * * 1: ' a 
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rj " f»v C r him f r 3 t„ 0 $*. t 
, as hrourrht ffl „ , "‘w. Bcin, .lI* 
^ ,, ,'^olc body. '" 

complex cafe in hiJ'hU V P^-p’e fa 
/•«* left hip. .1" £* “«*/. <n cvervpn^ 

remained a triShtp, f kh ^ Ufa 
/"s family dodor « ic /* ^ ,n L ‘ tyfomeana 
t/t-rs to Weed hi m i . f T J ,'. i,cr f- 1Dd 
good; for rhcfhodbhiJIS'® V^ 

parr exrmr . i a ” relieved hunts can 

an-enrl l t °, d V!’ U 1 ^d no objedioo. I 
a flamed. Jfc let Wood; it ran frcc/v, bat r « 

/orctWy. He unbound, and exclaimed, I« 
mi I taken: I expected there would he duhevkr 
m Hopping the Wood after r.rkin^ the ffwc*'; 
out u Hopf after than ufual. I replied, this 


M-T ~ P reat PJ 
,ie *»* laid on j 

lately mi 


*0 


jJCl 


W 1 (w t he < ! ‘" r i« n° l f v rft 

'* **,£?* h nf tt-^K and vcfl/ 1 ’ 

w dd«*£k cafe* °! hc arttff # " be u fu*' 

eC , in ° jftinn 01 ,Jmii> ,lie 

u '1^.1^, and 1 rinneufiinn )* 

in a P er J , .„hicb 

t if**- •* of b |ocd ,i,it fever wr.H 

5 £T , ^, n nr.Brown‘« opinion, 

' Vhb r^rifions of Wood, 

1 in periuaded d() n0 t wait thcar- 

‘iiUirScddebility; neither doth debth- 
jJSSinrpnrf the caufe. JuB the 
tretnn of all this is true: the incrcifed action 
of the heart and arteries—their tremendous cn- 
tnr,m- t by tflueh the Hood is forced with vi* 
t'-nce upon the capillary vcffcls, and from 
which it car.not fo readily recede-—and they 
Leini by fuch a proccfs greatly diftended, they 
fiiulfyuncap, and emit their fluid: Rarifa&ion 
nuy aho facilitate their freedom of cmifiion; 
bet nrificuun doth not form any ciYential myt 
af^ ^ cm itfing Wood, in tWfc 

s^r,t 8 itu 4 tt 
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1,11 3 J! htortt, and rc 
°ur di/ordcrcd world. 

bv 1« S? -n° u ’ <, P/ >wrs <" be 
rrec rtJ ' n , duc fonn “ d 

o rcc * fc/115 U f/lc 3ftcnt thit wtll j . 
2T • • i /• . . tiijr w ti| nv?hfrfiftiW 

,; ’ c 3f ' l, 'o" of the vcffch, and ade- 
quently forever prevent the rmiflion of Nrt 
in [ever and peripnctiinony. The fhockerm,* 
to r>e uled in the hr ft ftagei of a few, beijc 
any veiTek unejp, is the fluid may be d&lr- 
ged into fame cavity, whence it cannot been 
dicated, and mu ft mortify or putrify, and fo 
prove fatal. Alfo, the patient cm moreaSj' 
iuppnrt the afh’on of fuch Ihocks is may bear 
cell ary to reduce the exUling teniiry of the 
c ulir fytlcm- 


vbic&f J 

CV" ^ ^,11 ijc gen. 

u (or ‘r 

tnmeftelion becomes pur- 

le^rbei^bpehetaceMto 

ik w Pi] \x voided: abet this \s . done, iht 
fhoAapi&dihTOufck the pirt, wtu immedi¬ 
ately tltw 06 and d'lfpcrie the rctnainini 
morbific miutr, reduce lire tumefaftion, ana 
ccnuft and bed the part. 

All open fot«, on the furface, will be dari- 
Eed and healed, in the fame manner, mote 
fnrely and quicker than they can poffiblv be 
by any other mcam on Mt.l, * ■ 


lurely ar.d quicker than they can poflibW be 
by any other nveani on eatth ’ 1 

' JSSSEftfSfc^ii 


l rtnr* »V^ 
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v tfDlc A r 

- nd , . L **■£ 


fur 


efs 
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oinii 
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a particular 


cat. 


inft 
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an mu 


’! ulcc 


: of iK« 


l : feU®? 


r.a f& , 10 

-.. but^' ion 

»a J'f&J tVV" 1 ' 

A ten -ft Or I. «• ...n*? 


.1*0 


. ,nii '-pofttt 1 "' 

""" much rcl L<r jn oP" 

°! h S if o° l 

,*rv • .r-rinCLt 1 

c»: 


ot 


^■ucs, innkeeper in r i 0r ib ^ u7 

m U-i. I •* Galwiv. riipn, , ^ 

<?:A , \ dur,n g mv ahfcnr/.V, n ? of s »»n 

dieted with ablccflfi »• , ;™ m Ate pi*, a 

®d -and difeharwd etei “ “K 

f o LU > “icvcn or tUfftwn .L 
have forgotten which, in thefaSfe 

.' ° mo,lt,ls ; the greater part of whilS 
he was exerdfed with great pain 
very inflammatory: he finally got throS 
for that time ; hut his health»$, very 2». 
hv> anu he was looking forward, with ni. 
dent marks of dcfpair, to the period whaithn 
wouIII re-conimcncc, and prove fatal. By this 
time I was returned to the place; and, bang 
informed of his fituation, I advifed him to dr 
the gentle (hocks, as a preventative. If: bid 
that nothing had ever done him any good, 
neither did he expect any relief from any one. 
I importuned him in vain, till fomc time in 
the winter, about fix months from his former 
/Icknefs, the pain began again in the part < < 


vf> ?-. s luffed^’ itTuw _, 
cVC o l » n 8 ’ i n h>* (r0l n 

SSff****** 

; Jiipa' e thc juiti con K4 u , 

«. ,h rfght brovft 

**#5 ,tW he ecu, d pa" , 

‘"S U » fte . r ’!£ fame direction 

•SS****! rc ; 

‘. c • (tune time aftj J. c n n to tbc 

0, V. v. e jgin coughed,' . t 

netoinc, and accqn<-^ vcr y 

y refioraliun ; but Mrs. Luc, , *- 
\ vrc<\ (cinr» ,r he wou'u v^eCvi 
. dhtctvcd« that it was much better to 
,*• that nutter olit, before it ‘met cafe A to 
r times that quantity, became ioct’td and 
ulent, and induced a tchrilc hate, as it ban 
ic before; that now the part affected, wotthl 
cleanfed and healed, without any fuflevivtg 
Mr. l.ues. This all proved true ; Mr. l.ucs 
i no more pain, no more dtfobarge, except, 
^a tnllc, that would fometime* dtbolout 

' . wl '« he ; i at this Jr nc AV . 

three ^ Vo be 
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b»'*e 

1 V i cann 0 

• Vrc^y* 


Lfif- 


nit 


U > C, T£«? is 

S«& 

,, Ricketi. 

**l. MOST fiVrrt, „.. _ 

** f/ic ufr 0fi(ntl!?§rjy% rdi - r ° we cy!dau 

i,r prevent ihe r ;. ac * t J 0D » t0 «®«y 

rhicily in voutfi rt , 1,1 ^hitdrtQ, u it a 

-Vi ,L :xz !SL'Z, dl K Ja r"'* 

/cc{ * produced bv- f/ lc ; ' hc ''l r . ,cm ‘f - 

fluids and ..ofim. o/ »/ e 'S ’ ; n **** lie 
not only the abfJutcccSl !*7? ft""* 

£* n »hicf, fb often provci 

n 7 A ‘-"‘- 01 c,,Urrn » *«l argue, the 

cruelty 0 f omitting t/ic on/> infjlliblc remede 


**?,** wr i «ff.fieaU°0 hath 

, kit“ rc 1 * n « unnatural ° - .» ut ; but 

Whatever » n J f cure for tnai 

. Urr I know 1,1 r ,„ f i »o remove 
liken flscc* 1 , __,fc thereof, »oa to » . 

s-r. w 

T" iC, »d «o dhUU. a ?* 

r, 1 f icUon, eafy and in pcriccl conformity 
Ku.!. of animal life and health. 1 o do 
sil this, let the child l>c cleArificd (but gently) 
in every part, once in two days, about bltccn 
{hock./it one time: let this be continued fif¬ 
teen or twenty days, if need be •, and with the 
help of a careful nurfe, to keep the child warm, 
it will receive all tire benefit that man can give. 

Licked Jr* cr Jtin/t. 

1 once offended a gentleman of the faculty, 
by laying the decide (hocks were the mot! in. 
fallible remedy of this fnalmodic atVcclion. lie 
(aid he knew all about it ; he had tried th . 
roughly, and u would not anfwcr any iV . I 
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1lr ^g rZ did «« 

cover him iy w ' cr c v<? v n ‘ cm lufi£?»- 

No ’^crc waT armJ > »C,t> ff5 

convinccj m ,' Co, d. I ren|;..,i hc 

filch a treat™ 1 1 >' ou frvc%^' 5-011 hij 

-;-V: *« SSSf *s 4 ^ fift 

rZ? nCny h3tb hen. P r,di « w 

ro i s on every hand. dtrcd ^rovc, by* 

Mocks, in Jodcc??/". ' di ?’. b y ,hc electric 
treatment u, u ft be ,h . c “°*of 

ttrely different to tfi P nnci l*a »■ 

fe *< ”f Ip-fin, uhether it t VC the • - ^ 

v°lx p «• r"y*. ^ «ytss? 

ifj finglc fliock: tie 
feel. .1 nynlrr Ppl,cd '° patient in 

tf'A'JH!?,' °J ''''Vftn. 1 '" rt r„,iS 

tupromote .l,cgr„lc« ft/Ofo 


‘SVESTI®^ 0 t | e 0.. |i(io . 

a be *** JJ/Srf n ’ ul ( t , hC unui the 
^ *S but J the * a little fp*£ 

"■• bCtufe ,0e .‘ d,etame manner, * in 
*U» lyftcm, m ,| tlc ftron«r, «^J. S uni . 

^"han on the local affecW ^ lhe 

SSSS. ^ 2JSn the cure 

bell to a higher deg ^ ^ aUern ated, » 

Thefe 0 P era " 0 "* un i c fs the fpafm yields m 

^’inucJ |or h °u ’ an d Heady degree -t 

,td (ot .luViftcovarf.; '“‘ 'j' j ,, 

««s. Thefe rules being obferyed, w ill 1 

& to rcftcitc a locked jaw or mint m a K vr 

hours, at longed. I have reftored a * Ko 

joint in thirty minutes, by titty gentle mo K". 

1 hefe preferiptions and rules, carctulh at¬ 
tended to, will extricate this mod blcik.l > t 
all the means of health and life, from the con- 
tempt which fome people, who know little n 
nothing about it,arc dtfpofcd to cad upon it 
In the inttancc above cited, of treating a 
locked jaw by clcftricity, there was c\vt\ i.- a . 
propriety attending the proccls . th c OvkIcs 
were much too flrougi the pail unacted. 
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If is ot incuirnablc value for internal bruifes, 
and would undoubtedly lave life in fome liich 
calcs, when all other means would fail. When. 


5 i» nunY f d would be like* 

■“sfe^s 1 * 'iy ”’“ a “ferSF 

: “>tSnuon of wood, 

fSlS^S .»>Kll o ri oji^ *«• 

irtttuite the concreted particles o , w 
wt -hem tor re-aflumption in the circubnon 
cJ prevent their fending ofl any ratv.dai.Uons 
tathe neighbouring vcfiels, which niig • 
frocdition for feme other morbid affc&K»i 
nrioui parts of the fyflcin. here is l 
fufident of the power of the Ihocks, in “pa¬ 
nting, attenuating, propelling off, and C » VI * » 

tromihe part wounded, the coagulated, c o 
prides of blood. This hath been noticed, 
(ride page 142.) When the wound or bruiie 
huh not dilcolourcd the furfacc, or when no 
regulations have been vihhlc on the tui ace, 
Vet will it immediately appear, after a ov 
Clocks arc palled through the part: « wHI be 
diiTufed through the tnufete, from lh . c P\ rt 
wounded, in the fame dircftion In which the 
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ot always viiJhi' . Ru ‘ tftrf 

•ten 

c cs ofthTl .‘ cn *i»c lit,.,!? fo fcdd3n*i 


Jfc ? 1 *<"•«&* 
^frgfcaaajjaat 


-i. ,K " i *“ jfc ''"“ i ' t 

medic! electricity. 


nf | Us and IcruJ J'^i^ 

h Invcfti_- P - er *q<urviB. 


nfk 


he done, by an arS ’£ 

and rcrntcma t ; V c^ ih[ j%f v , e ! y f Juf ^ 
pomnee to minkiod Amf ?■“•'» 

all the re ft ‘ f T , ’ f * 5llon, F 

ken « anv importance? Say, yewhofe 

i J~ ,v r> * e» die reedTes of nature’s lawj, 
ho £ ,jr doth lhi* ct/iereal fire exceed all the 
noftrunw and celebrated fpecific* on earth! 
How doth it cclij.fc them, a, the luminary uf 
day ecilpict the dimmefi fur ? Will you lure 
fever* to follow a judicious u/c of this ethereal 
lire. ^ iiu will have (even, then, without 1 
checked perfpiration, with an ealy and volun* 
tary How of perforation, with a due mixture 
of all the fluids, with a due and regular action 


2:7 


* G/ * hindnney." r lth ‘ 
’.v^ 0Uir fuvvUhout 

[cr-tl “ n Vhcn tell n,C ’ l undefft* 0 ^ n0t ’ 

"teSc^^Cr in the human 

u? * You cannot, 

,* ^3Jfc drcntnft^« ’ ' fy . Hour 
or collect and re- 

^tinconfcqutncc ^ ^ inflammatory 
n!i 1 penpneumony, r cvcr ; This agent 
jhnwUif™* dun > nl ‘ c morc jifeafes. V ou 

& 6 r^tK:°v 5 c^f n 

you 

cmfigntO death, unheard? Her advocates h« c 
falsify fpokc from Europe;* youhftened not , 

•Fnm We, tff. D.. Willty. fpcViPR of 
txpoluUtn, (tying, •• 1 cannol but mWU» *■ * 
•i 5 «&«fS mai.kiod, lo Bike full proof of this; ««'»•'- 
Ifhcait. (lie t-util to being »n um^ri.l r .- °» 

1ST *r» Vnr.uin in live wfiTti\. ,, *—l \ lit PlittlllfC l s.^.*vt«J 
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thcir VDi Cc 


a;s~SBasis: 

siiSSPsSfi 

on man, the iurv* *^ 0,,J!e **«?*£** 

&>. kb iLSXSS?'-“-^535 

miracle akin lie „* enfive * *** beam., 
pregnant wi'th blE^ *“*3^1 

vour leave to gjJfESJ^J" A +* 

S «*. * lift 

sari's?* *? ,uifed ,o 

UdJ » ,n futurc d *>». tobldi the wiib, ,bo 

hear the cuufc before they pif, fatntt: tin tVr»-i 
not peremptorily proceed ijrn.fi tWbferfr. .1*^ l« 
JrWe or nothing .bout it.” Ac. At—{ Vide BautkiofWi 

fe r. p«?e '54. Iff.) 

Agj’O—C joIIo', Wrd?al Elefiricitjr ku t .--atiti* ul 
treat lie written by Dr. i.otrt, entitled 5ubt<kNt&.W 
Ved; in which the Dodor kp, « The fiocli to be efid a 
tncJinl clcdncitr, fhruU he eiceediopfy fight;" byniel 
treatment. he hinl/y etrr /atfed of curing, or it lafi. of <*■ 
tterieg Ui patient*. 

It appear* bf Cmllo, that Dr. Lorrt had ufed mediai 
tlt&iicity for a long fame, nod had difroicred ill aft m » 
fiamroaticn. N B. Lore! ttfed fight /hocki calyi hut Snt 
nci ere Cooctmta befi. 


jATF-0 


#»9 


.worth 


n d all the q«r 


to 


day 


•?£?*&** U,C 'adii be convin- 
jit 11"*. 1/ k U t tnan> " . • from 

'*3£l3k ?, «i! need 

'■“t. iW “Bf' 

«^ W, 5dThe V vt>dy, than rat* 
3m meat, andI ^ 1( J cntiv e pur- 

They ° ( preferving hfe 

fei&r £, sr** w ~^ 

Aire I dole this chapter i »n fpcaktng 
rtkk,i(hallftudy brevity. 

Uttvtt cmtrafiid- 

Rkest contractions of nerves are g cn ^ l J 
«n eofilv reftored : but thofc of years hand* 
be! 1 have not been able to cure entirely , 
fasttitnes they would be helped a httlc, and 
Lmerime* no good could be done them by c» 
ledririty. 

Bat contractions of a few months continu¬ 
ance,! have always been able to remove with* 
«t any difficulty. 

My method of electrifying, in fuels cafes. 
Has been to pafs the ilv>cks dircftly upon the 
nerves contracted, in their full length. 1 have 
given from twenty, to lixty and feventy a day; 
and, the pccl'on being kept very warm, they 


to 


add refs 


? 

my 


them 


fclf to 

to their 


man- 

own 
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"" «%!?• »A 1 2-^5 , i S 

bn *«, ii u ;, '“ uf '- »>», t,, , 

c “»e i'Ufll™ , tt?£? l "< W 

sSfaS. ^ 5is?fi 

,, „ ™« W-fr >« - »dl pm £ni, J 
h r tlJ .H t l . Crn *' 1,hou ' flirting; ikn 
:. . R cnr,t ‘ ^ock» be parted upoo the fun 

•mended; which mu ft be done without much 
‘farting. Jell the bona be thereby milplaced. 

Sprain, cr Strain. 

A v tot.zsT exteniion of the nerves, (endow 
or mufefes, in any parr, is mod commonly re¬ 
moved by the electric /bodes. U'fur is a lit- 
lie unaccountabJc, is, they will cure fpnios,ot 


, (bn J* l ° 


ig- 


or 


’ffotnc 1 ' 1 " 0 , c n V»& h ‘ 11 u is 

sfes£“SSJHs 

^fcjck* je, that could- w hicb» 

§ 1 Jfes^ rf ^ ote;i,ca ‘"' 

rovCTC dtke 

,. io M>nf' n " c ;’ .S," light 0>»t ki 

*« «J: SX? >» <*• 

•itriSI*- *'? w ,n to S 

r.t * o' 14 '- u . fnmc hot embers , 

- “ T ‘S'X'k of fltcep’i «°o>. 

s tide emben put » l0CK ' “ . \ un J on 

«l flrf *hh ***».)““ . draw a thick 

Mtbe felon i», in tht* pot, draw 

doth over the pot, round your hand or «n^, 

u keep in the frnokc and heat. this 

pwlv i*eat your hand, efpectally after taking 

tie bocks. 

Prim in different parlt. 

Puki in the back ate frequently cured by 
pCr.r the (hocks from a little above the teat 
uf the*pain in the back, to the fore part of the 
taijh, fi» as to bring the Utnekt detcendingly 
through the part lame. Sometimes l have 
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which l' lVC 


iM,bt if 


*" i_-. 


j ru w " 'Y 1 tUinJC u 

«*S «*>,, r ,v. in-1 Out fur; 
S®**I"L?E; in neglecting 

■ A ih.MP /.’.Hr •- * fc ' u !..ii 


gg 2 £) 3 ^ 

- Vsr&s* h *-ifiSaa sssfliaf » 5 **js sC 

the ci’rrk- y muft have Ihf ft T*°f 8101 . 

page , 3 f ^^“mended i D ?hS? &dk 

'■^vafof the au/^r •» SS 
'he GdcwiU riv c c ' 31!d ‘he other fcock. in 
"f^al cau?e fretS"^ rc!irf -3£ 

° f Sever.!] h^th i/efli&Sf f °“ 0ditioa 


tom* «?' 

SXtSit joir'tfs w 

jT‘ '\ bc pirt; they will caulc the wound 
Sfchirge freely ; ami, by fupprcfuug irnta. 
an in ill fuch cafes, would tfacihtatc a cure , 
nirarid frequently prevent a mortification 


( found,, & c . 

bonce' ncrv/ r or b >' whatever means, 

mutch'* ,V • ’ f j ndons » or any part of tie 

' J, 'founded, by ftrain, bruife, cut of 

\*C. ffl<* niPf frt tl'rni n A 


gv rj’lhot 


of ufu:g tiic c iccmc a 
—-/if appear from the 


y ‘"■‘in, onnie,cutot 
<^c. file part fo wound- 
n irritation or inflammation, 
Ac. Tile propriety 
ic i/ioclcs upon fuch wounds, 
coniidcration of teverai 


But it is of importance to take notice of one 
immfbnce that will attend the electrification 
dwotuuh which muft be uncovered for drcl- 
feg; which is, that a cold will be taken in 
f'tptrt, uni cl’s much care be bad to prevent 
*• h hath been noticed, that, from the ct- 
i^b produced on the Cyflcm by the (hocks, 
'lure is no reliftancc to a cold j that the hhwxl 
“ fo attenuated, and propelled lo tlv On lace 
every way, the pores Co dilated and expanded, 
'hat unlels the covering induces war null equal, 
«t neatly equal to the wartuth ot the bhwv! 
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of. 


Dr 


rcricnccd the uf« of cltctri. 

h * v ' °nIyh«rdofk lb 2: 
c ofpcrfon, !n Utf.d*S 

- r ... > cirs a rhy&riw told 

„ ,‘f a lurpnfing recovery to Uf 

ciiCClCli llV flrN 
forgot tc 


tiff ) 6 ... inV "''■ 1 . \ c t O' 
of‘ 


be 


I have never i 
city in this r ife; 

'pphej for the r< 
liance. Several 

me of a furor!flng recovery , 0 lifc.wfckhw* 
7 eicurif^tng the perfon ; but 1 ha»t 
I lie particulars. 

It Is, however, very certain, that the gemle 
mocks would go very far in inducing a recur, 
cry to action in the vcflels, Sic. The frictional 
action of rite (hocks upon the folich, their 
elaftic action upon the vcflels, would be the 
mofl likely to recover a perfon, of any thing, 
perhaps, in nature, that is yet difeovered. 

i will deferibe the method that 1 (hnuld 
purfuc, or the manner in which I fliould apply 
tlic clccTrical (hocks, on this occalion. Alter 
the perfon is taken out of the water, and laid 
on a bed, let woollen blankets be heated m 
much as pojEblc, and wrapped round the body, 
next the (kin ; there fliould be two or three 
thickneflcs at lead : It will require three or 
four blankets, that one may be continually 
heating by the lire, to change with the others, 


•KSS* v !ni thvo"5'' 1 " fed— 

* v i ,n hai' a ’ , to t'' c -..t. 

a»&> ; ■ ^sv 

i:? the vcffcisv and L C n c £ts of the (hocks, 
J&ed with the e«‘“ ftuWs an d would 

rtl ratify anti fctnu.ii perfon h» 

live ftttma hopes b iffa'd. 'hat, "»"• 

Ida hours under wa e - ^ ^ w \«ch arc 'he 

oat thefe tncans hc't S w ho have U'U 

■* ^arajrs«>*«**««'• 

fa bouts under 
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_ >5 med, Cal r , 

r d to ,ifc ; and r LECr RlCTTv 

"?' drfpair of 1 ft*- if ^rc ln >- 

,4,fl that tin? hc fcftoMd 7, 'K ****»• 
Which l! rl n,C .^dcr *,?> of 0 C ; J^g 


- - s ^v l « 

»*•£ tv ft* \ Zd apP at< ?!? hours, 

lit* in 3 fc 

r,auy bc WKtKKBKtbto 


mmm ms&s?- 

« hrcath wit»W£ 4 Aron* 1c 

i “** ul! In« ■. ■ i ^ P^ton t a ii 


hi * hrcatl/wiKr^ * Uron K Pen' 

5 1 tils . Patient, t 0 J dift“ m, » thc’in' 1 T 
tfcprefc thctna«ln k. ,fce Kt»-£?“ 
operations £ £ r y ,^ c •»»* fc 9 
time to time? nate<l '"■* - “* ,4a 

bu * )°u "may"promote w f ’ 3,!cm ’“W, 
the throat with a feather. 8 by 

a ^° ff P^<'of hTrtLm^S£ 

t warm warm* 


on p° v 


JooUtcfr’ 

frfUirC ,. _ 

S*f?"I‘ d ration taufes 

*»*>£■ £ HE*,’* KUX* !«»•!« , T rt 5r^.ff tkin ; <°5 

“* ••> «i»e. «"! WS JJU ■»> « 


P' C I 


me patient can fwaJlo 
draught of warm water, u itl, a table tearful 
ct muitard mixed therein. 

1 he ftocks Jupercede the neccCity of liuj- 
rubbing the body. See. 


1 ne mocks lupcrccdc the ncccCtr 
mg. ruhhing the body. See. 

l.ifc fubfidcs, fouiciimcs, a long tin 
it becomes c.xtind. Wherefore, I w 
utterly defpair of fuccefs wish thefe 
even when 4 perfon has Iain twelve h< 
dcr water, cfpceully a thong perfon. 

Perfon s that have appeared to diefuJJenly, 
without Jifcjfc, 1 1. it have fwooncd or fainted, 
apparently into death, or have been hanged, 


time before 
vulil not 
r ...efe meant, 
reive hours un- 


t^HUe fcnfitions *5?" 

SR, S «*■» 

Burnr mid SraWr. 

r .. that the moil Jefp©- 
DocmaWtsi nv (*)*, • _ c< j»aic\y rclicv- 

rae burns, or fcaWs, ar • trough the 
dby paffing a number of toed**^ £ fmlU 

prt : 1 have found h*® ' 1 , wl9 ^eftricity 
coofcnucncc to mankind •, a» ufc vo a 

cl no other ufe, it arrears, ■ , would 

am who has a large n \, c uinc 

«&» ;r“, 
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gS'eSSfe 

y. Jr» J r * l^| .1 


■Pan f r 


, ' Very‘S W-: «* 

jadjjL 000 - •« 


j. p n lc f 

d, afe/ v ' r 

?S,' t i 

f a,,t nt br 

ri ! Jc ««*„* 

,. CC P »h C r 

•»ccq T’^in rfi.if -'ii, r.,\ "'***i!l 

<>f rorf,,.' a "d appiv, fin »» din Z ***■ if 

[ ^sss* 

r a,1 >'» UW h ,hC brMft ^ rii* lV 

J ? ,r J «iff neck br h OUghou ' «»>e 
rfocvn f /, e k > trough ih« neck 
m >Port a ncc ^ ^ 

‘ ; . c a °cfa will gofar / < if n ‘ 1 f mCofc3 ' i!J Lt ^ 
ca/cs 0 f ./• , , o° «r, m reflorinr HrfnZ;. 

%<■% p^dte 

>0f r/,C foW thC V ’ 0lrSt 

conr/nW ' *!'' ,kc ^ ,D *c general remarks, and 
conclude this chapter. 

l- Let every pertbn be warmly covered, be- 
tore 2 Jingle flwi k is ulminiflcr/d. 

2 . L ie the electric ihoeks as foon is may he 
after the difeafe is difeovered. 

.3- In all acute difeafes, call tor the aililtance 
of a fkiltul pbylkian ; there will almoil always 


=j< oco ^Cft 


(fill 


in wi 

jbferves the 


other * neJic / n ! r W thcre v 
rfSZj. 1“ fcv t r ’a t ,f emetics or ca 

*S2*F* C I ,nekiml O' 

, | y r, c ijp will l>= 

ifSfaft ftages very httlc of other me 
nectary, m many calcs and 

fX°fluxk S may be patted wjtoft |j£ 
Uca. but (hould never be patted afending 
«,i!tit is, from any part beneath, to a part 

aoer the head. - .. 

i. Strange appearances happen, alter the 
L i electrification, in fome perfons : lomc will 
fcel of britnftonc, who have not for a lone; 
use tiled or handled any of it; their fweat, 
n veil as their liools, will be feented as ftrong- 
7 m might he expected if they had taken 
hrge internal dofes of fulphur. 

k The fweat of fome people, when tint 
ttettrified, will be glutinous, lucky like wax : 
k*t this is peculiar to a Hate of dimnefs of 
%ht, of gutta lerena, and lofs of tight by age : 
jU t this appearance fublidcs, as the (hock* are 
totitinucd, and a diaphorelis is kept up. 

■\werj—Are not the thocka an excellent 
ptefervative of tight f 




(C) Jeff Behary 2019 


123 





3 35 


S5*ft81 

ssS* 

, b v«iiSK?»'.«2 

He pro,,; ? , Catcd of fo n, ^ 

may be' C., n,ef bod of an,?? Cif « t fa* 

f r %. dcc& g i ei * brean^g 
* ,r 4 fliff neck '[° U " ,,0U( thcLfXSi 
down the neck ,hc 

""Poriancc "? ,! v f ! J? fometimo nV ^ 

Jfco r olr **««£ I C £**4 

^ i » n «5EfiS2i 

feH- pa/rldt fv'™- «*<3KSR- 

[•'Ugh the Uterus. \ i!’ 3 ”’, k. u . r dpecuBjr 
5**» muft b c cou „' 5 ‘ , f Ir *bflita,L J 

thing elfe, as foon as u , ’- v °P ut(:j > or (L e . 
Croons of rbc n ,M ;™ y bc a " er fhc violent 

after the difeafeis dikoZred* ^ * 

of a fkUt ui J,!/- . c ' l,cj fej, call for the aflilfonce 
* PWcun} there will jlaoil always 


aTEO- *39 

ISVESTICAI^ 

,. . ...anted to co-operate 

JS**. *,' wlio minutely obferves pe- 
,-bett J UJ S j , .v.t of his patient. 

r> K&afto « »i-Mwc r • 

gfASfiSyrL na„y cafe »d 
“f^ftadc may U 

arl |,ut Ihould never be palled atecnanig 
h Vtis from any part beneath, to a part 

iiihcr the head. ( .t,- 

\ Strange appearances happen, aftc 

Ir4 electrification, in Ionic perionsfom 
fmell of briinftonc, " ho have not for a long 
tune ufed or handled any' of it > c « _ 

u well as their ftools, will be Rented m ftrottg* 
fy as might he expected if they had taken 
large internal dofes of fulphur. , 

l The fweat of lomc ; 

tledrificd, will be 0 f*Jimnef* of 

but this is peculiar to * , f hl bv age : 

fight, of gutta ferena, and ' ^ |h *fl,ocks arc 
tu, ,lm aj’PC"an“ i. top. «r- 

”Sp£.‘ j- «* u ‘“ to “ 

preservative ol f'8 lt 
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and 


MEDICAL ELECTRlCltv 
CHAPTER iv. 

r ( [ rW1 ; n ;STANniNC I have dcvd 4 
' ll ‘ c whole fubjeft of medical elS^ 
nude tt familiar to the wcakeft 


tfVESTlGATED. ’45 

f ,. l0l UcU convenience and cheap. 


nut only difcovcred its indtimable ufc 
Icrvin^ and reftonng health and life—iffJjT 
molt laid its omnipotent power over difeafes 
Cfpecially the accutc kind; detected the former 
ablurd, mconliftcnt, pernicious manner of u . 
ling this Ample, powerful and blcflcd agent; 
fairly delineated and harmonifed a fyfiem of 
practical rules, to be obferved in treating bv 
electricity in almolt all difeafes: yet if 1 drop 
the fubject here, mankind arc not likely to be 
much bettered by it. It is of fniall import¬ 
ance to be informed of a medicine that would 
cure, but cannot be obtained. 

Kind reader, I am determined to withhold 
nothing that fliall he neceflary to confum- 
mate your happinefs, and make you mailer of 
the whole art of medical and practical electri¬ 
city- You fliall reap the full harveft of all mv 
labours, for nearly twenty years, on a l'ubjcct 
that hath engrofl'cd almolt my whole attention, 
and with fuch unavoidable expellees, as have 

f irevented my being able to accumulate world- 
y pelf to myfclf. 

During this time of practiling medical elec¬ 
tricity, 1 have difcovcred foinc improvements 
in the art of building the electrical machines* 


soy , 0 f building the mi- 

gbit u mv rcaou lucrative pur- 

oA'tfii.w * "“rfdf iu..»it 

lL communicated to mi ivl i ru ti,:,u/orh‘{^ 

6 fins chapter willL c ° n , l *y ,be "" 

to different eoijftrufh** J h *<£»»— 

U M ^*£r b 2 ._ - 


Ming ju-j "' u 

uturjl imitation f l f‘ l * fe c f Hghtni»S; rl '‘ 

* /«»*£&££* 5 * *** 

' I tail l de Sjt t*« •W*“ 

3 111 lie w*n N * 1 ... f, r . than I .-ui,:- 

mcdk.d purindc*. J . , 

from Europe.. a u ;»£ ViUM w.m 

C 2 V. but thufe >' „ tlul „cnl™ .lurpeJ 

■SSSr—*— 

ly „u.U«intcJ^ ^m 
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5 !4 WWCAL ELECTRicn, 

u ill charge, more or lc& an a 
1*77 th l and SAJaft V°K 

l> >' the "-heel: they Lft ; 

1 * ™e. with the J-hed 

" rl ! hat » upon one end 


Cil I 

one 
u 

•i band may he patted round the whml I" 
ver the whirl of the daft- in . 1 : r • °* 


- . “ help of the band. 

1 he frame will confift of two uprieht rrfc 

? ri fivc K: ,r f vc ’I* f * i>w 

into two b.ocks or fills, about two feet and a 
lull long: thefe may be five inches wide, and 
deep, and framed together by two croft 


thi 


pieces; the difiancc 
ned by the diftanct 
and the difiancc of 


ctcri 


d 


b 


f the fills muft bedetertni. 
of the two upright polls; 
the upright polls muft be 
trlafs or evlin- 


:ngth of the 


to run b< 


:twcen thefe 
ill apply in 
But I mean, 
a common 
as it is call- 


fit timbers. ’I his remark v 
tsol confirucHng’the frame, 
s cheap conftruclion, to ulc 
rcr for the cylinder, or globe, 

We will Ampule the decanter to be nine 
1 >ng, and we will fuppofe the wood- 
v. ..rh, which muft come upon the decanter, to 
occupy three inches more, which will make 
twelve inches; and two inches we will allow 
free, between the ends of the glafii, &c. and 


me I 


..rcltGATUD* 
j^vESd IOai 




ill 


b< VJ 


cht 


and ft 


tha 


. fu 




.. or ••lafs, may 

ferew further 

• 4 \ skc. I fcefis 

L u » n i a 'dank, 
L wide- The 
'V arc to be in- 
.k. upright pofi>* 
on a right hon- 

_It 


r^thetop, onangnt »”"• 

bin Uk inches ot^tnc i Mch other; 

emtal line, pn.na g duea . . ^ ^ 

thefe points m.uk t,lc . ,he furtacc of the 
btlow the glnts, h> m i to c _ q( woot | mutt 
■hft one or two incite.., • y . tp fopport 

be framed acrofs into the i-c P w hen the 

-<> •»"*% “yliXW 

,S applied to Ih« - a is to be hone 
machine. m 


them 

Oil 

d.» 
vit 

its run wui mi. w- me lw * 

timed, about tour me w’- on t i K fu 
the lit.iti may be foppott f c j rt 
upright polls, bycuttw5jJ f£ll Ai 
pods, and by cutting ,t„ m 

L' deft*. g»ga. 

hjh cir^Scwho: 


"» a rP u . c . Q The wheel is to be nun 

... will All beta* • h ' c . n T£ „v.. end* < 


fina l cl 
other l. 
halt cirri 


circ* cu. ” 
they may b<: P b “'(haft «H 

Sssi *» inch ? 
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?.;6 


.smk 

?=FSasS£Ss g&gS£E$£ 

Nou- ,l.„. . . “""“'W the a«a»M» ™* U 


JUVESTIGATED. 


»47 


«h~ 

Wg mach.nc, for all fcafons of the ST* 1 * 
J he wheel may be made of boards, in af»i 
i,l form, of half an inch thick each, and nait 
cd, or put together with ferews, the grain o 
one c rolling the grain of the other, to prevent 
the wheel from warping, & c . and a place cut 
for the band: or the wheel may be formed by 
two arms, eroded at right angles, and halved 
together in the centre, leaving them fulhcicnr- 
Jy large to fnpport the wheel on the fhaft, and 
the rim formed of four felloes, brought on the 
ends of the arms, &c. and a place cut for the 
band. 1 he wheel mull be hung nigh the in- 
fidc of one of the polls, directly under the 
whirl which is put upon the decanter, called a 
globe or cylinder. 

In choofing a decanter to make a cylinder or 
globe of, oblervc that it is blown with a fmooth 
fur face, and round; bed that the bilge be blown 
in an oval, or the form of an egg. I he latO> 
blown decanters arc of a gradual contraction 


r ,hc bottom, fcribeap „ vOU plcalc, about 

f? 1 maple, or mahopny, 1,* t hc bot 

rt e r of an men largv. frj-ibe the 

< r ; within that orck ^nt ^ 

the V « KnirnlTI ()f ^ ’ , . 

tick U. lh C S U 6 by 

vforc that is done, a • . t j, clI1 ot in 'n) 

be had (a blackftrutU can half 

about an inch, or an 

a nd a little more tlu«»J“ thin, and hp 

with thc corners hatted for fa** s \»ii* 

drilled or punched > lhfi centre »•» 

.1_1, tnrn the V/OOd- 1 to re 


dulled or puns — ln lhc . 

through into the ^ \i r ilied or punches ^ 
box a hole mud be (crew*. " • , )cr ;. 

ccivc thc points u t ^ pods be s r ^, t j )C 
palled through t u- P bc funk a > 5 tom 

bed. This box -spared ut jn in *-* 1 
outfulc of that ’ood J ,„»y ^ ,1 “', k 

of thc Rials; that inch ^ ,hc 

length °* 1 '**' 
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M •OD« Ul " 

S cr„,„,; f rR «Trv 

“‘"I'ctcr. hc . fte ck; 


“>• be t 


’ tiic 
•‘-s niua: 






ui 


■» 249 

^“^Teernen. » «* 

«v»-^ s r.n foft« Dcd ^ a . n.rU a con* 

gwZ «*££& «* h ' ! f 

skocy* I,K asw irm 1 . let the cement 
P^Sfrboth lhc '' u;’ daub fotnc of 

A>lil Cj tih it is ( l u ' tc ».mom of the gUfc» 
yi it® .. . )Unt l the t' 1 c hot ce- 

«»> a i,<,i c “gs«rwfii?* *«•“! b \, nr.-, >>«» p°«JuXSon®® 

" ; ,£ ll,J y be fi;/i u ' 1 ‘* ,e . ?«k of ihc ft* decanter into; and . latc> whale 
b enough to r ^_:.. Mn t*nau<.,. ^bottom of thed^ 3 '' ^ yielding- 'l’ 1 ' 1 * 

k cement is ;l " "" manner to fccure lhe 

S* pocccJ ■» nnd it « 

•toJupon the neck ot the between 

icilv for ufc: Bring u ' l an d ferew up 
Ac points of the Urge for s ’ w hich, put 


> c c ttough to r 

• • ln ‘l then with a 
o out Wifi. 
to link (jj 


w *th an ,uji. cr 

,, r „ ,0 P of the dd 
, r ?. C i, | 4 P c r;Wt, ind 
• •••.ix '"hrument. 

npproaeh within an i nc j ,! ul tl,c «cck fluu 
iIlli "-owl fltoui ; | b?,»l 'j Cnd 'i f,hcw ood. 
upon the out/ide, fo , or J v ‘»rkedoff 

. •* ,r > excepting the pirt wl rcnd , cr 11 'bin md 
he turned in t), 0 “.re the whirl is to 

1° he funk into the end^ t , ^ othcr box is 
f 5 rc \'s without finkimr" a C <l ' curcd *7 
the tame form of the i\, ,U , ,S to be m ^cia 
pired f or t)lc b ofThJ^r’ ui ‘ich is pre- 

*My he turned, or t£ ' J he whirl 

inch of tS end^t ,,1C *»««. with- 
* d a ' to pinch the fjn | ^ t Ao H ,d he fo turn* 
ck-r; but it muftaliv..,' will ren* 

l n X the boxc, fcrcu-i ^erofii-handed. Hav* 
*5™ *^’o ihSlfi 2 prepared, 

l ,0,n,s Of the large fcrewl i.LJ fl•, cke i a for ‘he 

“ 4, " a - v ftniie th c centre 


,ooj upon ius --. . . nViCC. 

tody for ufc: Bring u int» - f crcW up 

the points of the Urge £r s, %vh ich. put 

«•>»« te 0 ,;i c i,»d “id VhU pin Of fhc 

ca a Urong woollen umh>» 

juchinc is completed. . fc a R v.\fs bk>«rw 

it would he as cheap to p becaufe they 

(Hrpofeiy for tho dc&ribcd .hi. 

o»r.ot .toys ta . lai1 ',' .nd they “>• 

manner of preparing decanter * 0 , h cr. 

fiwr alnnit as good a P'J r l'‘'^ c JS u ' u d c ulc . t 
Prime Cenduflor. cv Undcr to the oih- 

to convcv thc fire from the cjlinrtt V;fU A 

rr rrlifs ' r illed the fCCClVCr, , , p 

cr gUlb, catiee . u no w dctcri’K i ' i r 

prime conduaor. . 

one. Turn a P‘cee ol ‘ V 

feet long. round AuJ “ n °° 
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taic tucTwcn ' Y 

beaded nails; let it f »° *»h fining”* 

a “raigl.t ibc ; 

round the two L' T ®* "ailed, \\^l a 

and every part mutt lie fmooth^hi 
no {Hunts llandinz out « ,i ’ 

* uib conduAor k ti\ t, S®* 


5 5 * 


^RSTlOAl^* 

e ,ttbin 

***’£dnven »5 0 r \n«i the ol, ' cr cnd ’ 'T''? 

,lbi , conductor, ami wiv h 4 thrcc . 

ij with 1 hammer, . - 


k*£t?w Uh 1 b ?"^ C {Mrppoint's, is w ®P* 

fcrft dl '\ . rUt into three tnavp i f lhc fur . 
•^hVttbin an eighth ei * Q f t hc glafe'. 

Cf the qhnder, rn the from thc daft, 

!* £ 'nu arc to collect i a\afs, and the 

,' %; points • turning the 0 *a > q-, •, 

kbpromoted o) t l, c famenme. »«* 


g^ssg&s 

. Xi’^i 0 r*"" «fh*= 5.<* pv-’ c i ”f;£,t.«to ■«• „ o ^ r z- 

<vu u.ipics, nookj, or braw nniM % with fcr/*u« that is to »* n b , t k^ (laplc, ^ c# 

mull be driven or ferewed into^hc tuft mentioned, ®« m Sft both 


t wo ftaplcs, In 
niuft be drivi 
nigh c: 

ftaplcs, ho. 

a large, long gw: 
of the quill roui 
thc cud back wi 
thc other end of 
cord, of fullicici 
port about twci 
i hole quills arc 
ever difeover, to 


ando 


. w “I 

into the conductor, 
fame fide. Into thefe 
irais rings, make thc end of 
ijus!! fall, by turning the end 
the ring, &c. and fattening 
a ftrong waxen twine. On 
:h quill, make fall any fnull 
length and ftrength to (up- 
or thirty pounds weight. 
: beft of any thing I could 
event thc effluvia from) 
hair, upon 


(ilk, 


ing o!f: It will pits off upon u.ur, upi/.i ■■■», 
and, in damp air, it will pafs off upon gh&; 
but will never p.ili> upon a clean goofe quiil. 

I he next tiling is, to drive another Itaple, 
nk or ring, into thc under fide of thc c<in- 
gh the centre: this is to hang a * 

1 _ M A . . . . . M m I •■rail I . a , a M i lil all 


duct or, nigh the centre: tins is f« lung a gi4i dc&rifi<* 

to, called the receiver, atiJ will fu«n be JeJeri* quantity 


h us hang under it. ^ ^ 

STsvirc, J.ft f rSS^V Tu ™n h 
In the under ltde o coating of the 

Wch lhc tea, two or Arcc f«> 

ductor. The wire may 

to fi,«rc is «>«« S£«“.l*S*a 

i', lu "v.: i«»»> “p- jgf.’W h “5 

been deferibed, (" j a f s . is 

"• ke JS^fcwcdy'^r'wta' »J 

■ini‘ wkick »"t"u cm ,o * p'r^:;:- 

tlurgcd, <J'‘ J?'llffiX 

drmentar) fc •„ hath le»’ . i? j r .— « e 

clccfrificd, deftTK-»l«® 
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LD. 


CAL F.LEC 


'Ricity 


to tlu 


nr« 


ok< 


and 


I 1 


uilibrii 

ft 


T 


m 


conveyance 
tion, to the outfidc 
When the human be 
whole of this convey 
and the equilibrium 
That recci\ 
d will require the lc 


j y 


d m 


ti uonc 
aliile, or pl_, 
or minus clcclrificat' 

} forms any pi rt> nr ^ 
»ce, it receives the ilmck 
reftored in the receiver! 
-•r which will be of the Ic?fl coil 
I rc the lead preparation, and will 
anlwcr as good a purpofc as any other, will be 
a fquare calc bottle; the larger it is, the drone- 
er the oj>cration. But in chooling the glat, 
be careful that there is not the lead flaw or 
fracture in it: there will be fometimes almoft 
imperceptible little iirc-cracks in the glafe, that 
emit the cflluvia, although nothing clfe could 
poflibly perfpire through them. The glafs muft 
be found, and free from all appearance of frac¬ 
tures. hill the glafs with brafs filings, or with 
the cinders or fcalcs from a blackfmith's anvil: 
let them be waflied clean, then dried in a ket¬ 
tle fuddcnly over a hot fire, then fitted and put 
into the glafs: cover the outfidc of the glafs 
with the thinned of tea-led, fuch as comes in 
the green tea chcds; let it come up as high as 
the draight tides of the bottle: fold four or 
five thickncfles of paper, and lay one fuch on 
each tide of the glafs, upon the lead; then, with 
a few yards of quality binding, bind all firmly 
and dote to the glais, trout top to bottom* 


[>U 


i-Vrc arc two met boos u. 

rill boles through tlu. 

(o drill m> t i, c wit 

U, to turn ** rm - 


this glafs 
:forc men* 
wire, like 
the upper 
,, the other 
,'touch the 
. But how 
,y this wire? 
this*, one is» 

and another 
■hich may he 


p i 


s a iir<*.. s " —■. Tbl»nearly «.«— 

round the neck of the b J ^ c h a ins arc want- 
pletcs the machinery ■ the patient: One 

log to convey the- thoc fl l0C k upon the pa- 
of thcl<' chJnsbnnpthcaoc p; ^ ^ 

-c mmmon wire* 


dent, 

other 


.icr takes on i-.iv ill 

is applied. dc of common 

Thefe chains may£ roa e ^ lc , cu t 
of the fixe of a knitti t1 ? rn ed and lmkc‘1 tog# 

______ .i *t,<* endsturnew_ , , 


of the fixe of a kniuing^^ linked 
es long, and the en ■> fix or 4S ,U * ^ nol 

c , •, he cliams fl ; ould^ ai 

One wire on cadi to a point, » 
run through he ■„ in l*'}: * ,. hfr 


bedding, d ‘* 1L 1 , t | u - fliin* 1 LggtA 
mull always to ^ iiu j t . tall. . (ll „ is the 

T ,l t ’SSklr^ lWplri< ** 

S3-*» “ ,e V 
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s 54 

the 




vacuum 

n . Cv 5 r He on tnc 
cnairj, but wnf 
*** have on 
,s to touch th 



AL El EC TRltI T y 

nimus-ck 

Patient 


cc ‘ r ific*rin„ 

Lj i w j 

higher tK-> J . to 
-• -ower. Tk 
cnd »fi. .urnj^^cb 

ttent in that __ ln . cu P<>nt! 


iamc chain is 

hat will do eflential damage in manv 
lars. Notice then, once for all, tha/tC (St 
chain that takes thefparkor fhockfromtbeprime 
conductor, brings the fliock upon the patient 
at whatever part it touches the patient: For 
in fiance, we will fuppofe that one end of the 
chain, which takes the fpark front the machine, 
is held in the patient’s right hand; and one end 
of the other chain, viz. the chain that connects 
with the leaden coating on the receiver, is held 
in the patient’s left hand. If the fliock is pair¬ 
ed, it will fly from right hand to left, in the 
flraighteft and nighefl paflage that can be found 
through the breafl. The chain that brings on 
the Ihock, I have named plus-conveyance, be- 
caufc it conveys the plus-electrification, in tnc 
receiver, to the patient. The other I call evac* 
uant, bccaufc it evacuates the plus-clcctnfica- 
tion, or Ihock, from the patient, at whatevw 
part it is applied. 


bv 


jl. 


ind 
to t 


Bv offices, 

. th ?aUthe rules .. 
crvC , . You may \ ■ . 

t^ fir ':1on= 0 &*~ 

' * .,,nCC on toe Oi 
^hc other*, f ^ucclacu 

e head or neck, and 1 the \ 

the (hock will u) 


t or 


to your 


'tC'iU .sc v^zs. 

“ r ';:‘ r eft according." > hc ** 
Treater or , e \ c clrometer or 
r; and t l ' c L 

View the degree Ot Charge. 

• .. The little cor it- 

-«S? 3 Ssq 

round thcmtclvcs, , ro achi 

itmnfnKercs incrcalc as »' c " 
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in the palm of the hand, and prefled by the 
ends of the fingers to the glais, will colled the 
fire and charge the machine. It mull be held 
to the glais directly oppoiitc the points of the 
conductor. 

J\fa/gatn is made of pewter and quickfilvcr, 
or zinc and ejuickfilver. Melt about one ounce 
anil a half of pewter; when melted, pour it 
into a heated earthen cup or vcfTcl; while it is 
in the melted hate, pour into it one ounce ot 
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I on the cylinder, in damp, luhry 
jufc the malijaiii to ad- 


^ ^Tthe culhion mutt ]% 

SpuUies, to ^ four yards would be 

SJthefP‘‘°S.L P RurS Wdvc hours. ^ 
{ulicicnt to r ‘ v :‘ V, “ r ibcd is the cheapen ■ 
machine already dc.cn ^ pU rpofes. But 

an be built to anfwcr med P^ ( , rnatpc ntal. 
this construction may be ^ of being cover. 
The prime conduaor, \ vUh g0 }d* htver. or 
ed with lead, may h t h c receiver may 

brafs leaf: the outlidc o ^ the ».nde 

gilt-, and, if it were an may & 

;ht be gilded* * c \ y. *'> u r ' u 

be made ot mahogany. painted, & c - 

“ «' P^’ cooftrjftjjd 

rhcrctsanot .. aC counts, uij 

frame, which, on^ ^ vcryUnh'*' 

convenient, an ^ NV -iU hai'F ' 

than the other . • ,j, e fame •> 

will ‘ ,uWe * , ucd-lide or to ihc torfg 
to place, «°* 


(C) Jeff Behary 2019 


133 






be 


n« cr MEDlCAI - 


. ir > «!o , 

tlr.r, . I . 1,1 ’l let »!.-/• 


•Ricrr 


Tv 


dry 


ho 


ilip. 


Ulc 


It 


u r inch 


quite to th 
fvc th, 


tide: 


board 


fill,, brf, 

•t the 

, and three 

»jh 

J'llantcof th c twu 'hca 

liUKCthJ i?n 0r ’ b y Which it i ‘ hu r,ns ‘ 
I'-'fla, or uprigu a n %™-»' >& UJ 

flrim a 5 l hi^. l . p ? li ’ Pb ' S? l ‘" hrf ' 


obf 


the 


of b 


the ci 

eroded |, _ 

toui of the rccciv 


r - Hide lalt poft, may be >nin 
>' tWo ° thcr l»cccs, as low as the bot- 
'“c receiver, and a board, laid upon 
tliclc crofs-nieccs, will ferve to reft the rccciv. 
er upon: this will be more fafe than to fulpcnd 
io great a weight upon the conductor. The 
electrometer may ftill be ilepped in the centre 
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directed. . 
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and entirely dry: in damp weather, it mull be 
rubbed dry with cloths, or be dried by a fire: 
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MEDICAL rj.F.CTR,ciTV 
p° 0t * weather, w ith a ia» 
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Spheres; 

'll often 
t in the 
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tKVE sriOA‘^' D - 
lN „,,t„ light flop* 
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> uk p f thc **““ " ,U . ‘ r of a large thin frit 

^*°°k the four corne " ; tic the four 
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propelled from each other bythcil 
niany of them will fall on the fules 
forming partial conveyances: thi v. 
caule tlic fpark to fliooi round abau 
jjlals, in the fame natural manner in 
is feen in the cloud, when it hath not 
ent conductor to bring it to the ground. The 
ball in the decanter anfwcrs to tlic ftatc of the 
thunder cloud; the hottom is the Hate of the 
earth, and the particles of leaf arc a fubftitutc* 
for the falling rain, &c. 

Mclhcd of ( straffing Lightning , &c. 

Lrsr fomc (hould funptife, that the (hocks 
from the artificial machine arc not, in their 
nature and effect, the fame as thole which dc- 
feend from the clouds, 1 will ftatc the method 
of putting it to aiflual experiment, as it hath 
often been done; and if it proves true that the 
aftion of lightning from a cloud is the fame* 
in nature and cfledt, on flic human body, then 
no uncertainty remains of the truth of my lead, 
ing principles, on the fubjcct of medical elec¬ 
tricity. 
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N- B. It is well to wet the twine before the 
kite is lent up. 

B you hold a receiver to thc key, prepared 
as directed, (vide page 351 and 15a) it will 
be charged in thc fame manner, and produce 
thc lame kind of a (hock, as it would if held 
to the cylinder, and thc fire collected by thc 
-at tificial machinery ; and if you Hand upon an 
infoiating (tool, and hold one hand on the key, 
you will be filled with fire, in thc fame man¬ 
ner as you would be by holding a hand on thc 
prime conductor of an artificial machine. 

Every effect produced, and every appear¬ 
ance, proves tlut thc fire extracted from the 
thunder-cloud is the fame in its properties and 
effect* as that which is promoted and collected 
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tome others, but which may almofi, if not 
Jlways, be prevented by a prudent, frequent 
and timely ufc of the clcftrical effluvia. 

But if, after all the arguments made ufc of 
m the f'ubfcqucnt pages, a doubt ihould re¬ 
main of the truth of my pretenfions, let the 
experiment be made, without any variations 
from the preferibed rules, carefully avoiding 
coolncft and the ovcr-aflion of the ihock, and 
aU doubting will foon vanifh, and leave me 
mafter of the field of conteft, with thoufands 
who have ignorantly and wickedly oppufed 
the progrcls of an art, in the completion of 
which the lives and healths of mankind arc 
deeply concerned. 

The ufcof Ligbtning-RoJtt 

Titf H rods, invented by Dr. Franklin, arc 
a great fjfcty, not only to buildings, to pre¬ 
vent them from being let on fire, or blown 

and fliivered to pieces ; but, what is of greater 
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*t II undoubtedly true that lightning, or 
Hie dearie (hock, inclines to (nine conductors, 
in preference to others which arc lefs apt or 
luii.iblc and as thc human botlv is a more 
apt or luitablc conductor of this cliluvia, than 
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building, whether they be wood, brick, (lone, 
r<c. it is not dillicult to infer the danger that 
|.“ c human body is expofed to, by touching 
the 1 1 dcs of a building, .it the inllanr a body of 
hgutning falls upon it. Thc inftant thc elec* 
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MEDICAL FLECTRlcrry 
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Itr PREFACE, 

the reft; and the diftinft view of 
which, it was thought, might be a 
means of preventing a confufion of 
ideas in the minds of thofe readers, 
who before have not been much 
converfant with the fubjedt. 

The firft part treats of the Laws 
of Ele&ricity only ; *. e. of fuch 
natural laws concerning Ele&ricity, 
a^, by 'innumerable 'experlnhcnts, 
have been found uniformly true, 
and are independent on any hyfio- 
thefis. In this pait, the Author 
has not defccnddd tb any particu¬ 
lars, which were not clearly ascer¬ 
tained, or which were inconsidera¬ 
ble ; but he has at the fame time, 
token care not tt> 'omit any thing 
• • material, 


PREFACE. y 

material, or which feemed to pro- 
tpife futqre difeoveries. 

The freond fart is merely hy¬ 
pothetical ; relating not to fa<fts, 
but to opinions. The great im¬ 
probability of moft of thefe hypo- 
thefes determined the Author to 
render this part pf hjs work, as Short 

as poftibje. 

The third fart contains the prac¬ 
tical branch of Eledhicity. Here 
the Author has taken care to in- 
fert a defeription of all the new 
improvements in the apparatus j 
which ferve to leSTen the cxpence 
of it, and at the fame time to fa¬ 
cilitate the performance of the ex- 
a 3 peri- 
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PREFACE, 
periments, As to the experiments 
themfelves, he has chiefly infifted 
on a few principal ones, which 
Teemed moft necefiary to illuftrate 
and confirm the laws of EleCtrir 
city; omitting a great number of 
others, which he has met with, as 
they appeared to be only variations 
of the former. He has however 
given an account of fome others, 
which, though not abfolutely ne¬ 
ceflary, feemed very deferring of 
notice. 

The fourth fart contains a brief 
account of the principal experi¬ 
ments, which have been made by 
the Author himfelf, in purfuance 
pf what occurred to him in the 

£Ourfe 


PREFACE. vii 
courfe of his ftudies in this branch 
of philolbphy. In this part he has 
omitted to mention, not only thofe 
attempts, which did not produce 
any confiderable effeCt, but alio the 
innumerable conjectures he formed 
about them and others, not yet 
brought to the teft of aCtual obfer- 
vation. , 

The fifth part contains the prac¬ 
tice of Medical EleCtricity, which 
was formerly printed by itfelf. 

The Author takes this opportu¬ 
nity of acknowledging the obliga¬ 
tions he is under to feveral of his 
ingenious friends, for various expe¬ 
riments, and remarks, communicat- 
a 4. cd. 
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IX 


viii * PREFACE, 
ed by them; and particularly to 
the late Mr. William Henly, who 
did as much as laid in his power to 
inform him of every particular, . 
which he thought would enrich and 
embellifli the work. 

It was deemed unneceflary to 
point out thofe gentlemen, whofe 
experiments and obfervations intro¬ 
duced in this work, were before 
well known to the world ; for 
which reafon the Author has con¬ 
fined himfelf to the mention of the 
names of thofe perfons, whofe ex¬ 
periments were new, or not com¬ 
monly noticed by the writers on this 
fubjeCt: 

The 


The third edition was enriched 
by various new and intercfting par¬ 
ticulars, which were difperfed 
throughout the work; but fince 
that time divers improvements, and 
many very remarkable difcoveries, 
have been made relative to the Sci¬ 
ence of Electricity, amongft which 
we muft reckon the furprifmg fub¬ 
jeCt of Animal Electricity. It 
became therefore neceflary to add 
thofe difcoveries and improvements 
- to the work j and in order to ac¬ 
commodate the poflcflbrs of the 
third edition, the firft and fecond 
volumes have been reprinted with¬ 
out any material alteration, whilft 
the new.particulars have been col¬ 
lected in a third volume, which may 
§ be 
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be had by itfelf, as well as with the 

other two volumes. 

To render the Treatife more in-, 
telligible and ufeful, fix copper-, 
plates are added to it; and a co¬ 
pious Index of the particulars which 
gre moil deferving of attention. 


THE 
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INTRO- 
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I NT RODUCTION. 


A RTS »nd fciences, like kingdoms 
and nations, have each in their turn 
fome happy period of glory and fplendor, 
in which they more than ever attradl the 
human attention, and, by calling a ftronger 
light than at other times, become the fa¬ 
vourite object and purfuit of the age j but 
thefe periods arc foon over, and a few years 
of luftre and fame are often overbalanced 
by centuries of oblivion. From under¬ 
going this fate, fome fciences are, however, 
excepted, which, owing to the vail and ne- 
cefiary extent of their ufe, and to the 
fruitfulncfs of their productions, are ever 
flourilhing; and although once unknown, 
yet when feme had proclaimed their birth, 
or publilhed then- advancement, they ne¬ 
ver afterwards declined. Of this kind is 
JSle&ricity, one of the moll plcafing and 
b furpriling 
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furprifing among all the branches of natural 
philofophy that ever were cultivated by- 
man. This fcience, after it began to fhew 
the extent and generality of its power; 
after it was known to be one of the greateft 
agents of nature; remained always in 
vogue, was profitably cultivated, irremit- 
tedly advanced, and is now brought to a 
Rate, in which, inftcaa of becoming ftcrile, 
it feems further to engage the general at¬ 
tention, and to promife to its followers more 
munificent rewards. Optics, indeed, lhews 
many enchanting and ufcful, properties, but 
concerning yifion only; Magnetifm exhi¬ 
bits the force of attraction, repulfion, and 
polarity in that fubftance called a Magnet: 
but Electricity, containing, as it were, all 
within its power, alone exhibits the effects 
of many fciences, combines together diffe¬ 
rent powers, and, by ftriking the fenfes in a 
particular and furprifing manner, affords 
plcafurc, and is of ufe to the ignorant as 
well as the philofopher, the rich as well as 
the poor. In Electricity, we are pleafcd 
with beholding its penetrating light, ex¬ 
hibited in mimberlcfs different forms ; we 
admire its attraction and repulfion, acting 
. upon 


INTRODUCTION, xi* 
ttpon every kind of body; we are furprifed 
by the fhock, terrified by the explofion and 
force of its battery; but when we confider 
and examine it as the caufe of thunder, 
lightning, aurora borealis, and other appear¬ 
ances of nature, whofe direful effects we 
can in part imitate, explain, and even avert, 
we are then involved in a maze, that leaves 
nothing to contemplate but the inexpref- 
fible and permanent idea of admiration and 
wonder. 

The earlieft account we have of any 
known electrical cffeCt, is by the famous 
antient naturalift Theophrastus, who 
fiourifhed about 300 years before the pre- 
fent sera. He tells us that amber (whofe 
Greek name is aXotTpev, and from whence 
the name Eleftricily is derived) as well as 
the lyncurium *, has the property of at¬ 
tracting light bodies. This was all that 
was known of the fubjeCt, for about fif- 

* It-hath been in a manner proved, that the fyncu- 
rium of Theophrastus is the very fame fubftance 
that now goes under the name of Teurmalin j of which 
we OuH have occasion to fpeak in the courfe of this 
Treadle. 

b z teen 
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teen centuries after Theophrastus; in 
. which long period we find no mention in 
hiftory of any perfon having made any dif- 
coveries, nor even any experiments in this 
branch of philofophy; the fcience remain¬ 
ing quite in the dark till the time of Wm. 
Gilbert, an English phyfician, whole 
work de magnete, which contains feveral 
eleCtrical experiments, was publilhcd in the 
year 1600; and who, for his difcoverics in 
this new and uncultivated field, may b* 
jultly deemed the father of the prelent 
Electricity. He obferved, that the pro¬ 
perty of attracting light bodies, after rub¬ 
bing, was not peculiar to amber, or the 
lyncarium; but that many other bodies pofi¬ 
le fled it as well as amber. He mentions a 
great number of thole, together with many 
particulars, which, conlidering the ftate of 
the fcience at that time, may be deemed 
trucly great and interelting. 

After Gilbert, the fcience advancing, 
although by fmall degrees, pafled, as it 
were; from infancy to puerility; many an 
excellent philolopher undertaking to ex¬ 
amine nature in this walk t fuch was Sir 
, Francis. 


INTRODUCTION, xri 
Francis Bacon, Mr. Boyle, Otto 
Guericke, Sir Isaac Newton, and 
moR of all Mr. Hawkksbee, a perfon to 
whom we are much indebted for many im¬ 
portant difcoverics, and a real advancement 
of Elcdricity. Mr. Hawkksbee was the 
firft who obferved the great eleClric power 
of glafs; a fubltance, that, fincc his time, 
has .been generally ufed by all EleCbricians, 
in preference to any other elcChic. He 
firft remarked various appearances of the 
eleClric light, and the noife accompanied 
with it, together with a variety of pheno¬ 
mena relating to eleCiric attraction and rc- 
pulfion. 

After Mr. Hawkesbee, the fcience of 
Electricity, however hitherto advanced, re¬ 
mained for about twenty years in a ftate of 
quiefcencc, the attention of philofophers, 
being at that time engaged in other phi- 
lofophical fubjeCts, which, on account of 
the new difcoveries of the incomparable 
Sir Isaac Newton, were then greatly in 
repute. Mr. Grey was the firil,after this 
period of oblivion, to bring the fcience 
again to light. He, by his great difeove- 

ries. 
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lies, re-introduced it to the acquaintance 
of philofophers, and from him the true 
flourishing era of Eledtricity may be laid to 
take its date. 

The number of Elcdtricians that hath 
been daily multiplying fince Mr. Grey, 
the difcoveries made, and the ufe derived 
from thofe, till the prcfent time, are mat¬ 
ters really worthy of attention, and defervc 
to be admired by every lover of the fci- 
cnces, and wcll-wiSher to the human 
race. 

Whoever would make himfelf acquainted 
with the particular tranfa diions concerning 
thofe advances, Should read the elaborate 
HiSIory of Elcdhicity compiled by the 
learned Dr. Priestley, a work that will 
inform him of whatever had been done 
relative to the fuhjedt till its publication. 
I, for my part, ntuft forbear making any 
long historical' detail; this treatife being 
intended to give an account of the prcfent 
State of Eledtricity, in a methodical man¬ 
ner, and not an history of the Same. I Shall 
in general only observe, that although the 

fcience 


INTRODUCTION, xxiii 
fcience had, through the indefatigable at¬ 
tention of So many ingenious perfons, and 
by the difcoveries that were daily produced, 
excited the curiofity of philofophers, and 
engaged their attention ; yet, as the caufes 
of any thing, whether fmall or great, 
known or unknown, arc fcldom much at¬ 
tended to, if their effedts are not Sinking 
and Singular; So Eledtricity had, till the 
year 174.6, been Studied by none but 
Philofbphers. Its attradiion could in part 
he imitated by a loadftone; its light by 
a phofphorus; and, in Short, nothing con¬ 
tributed to make Eledtricity the fubjedt of 
the public attention, and excite a general 
curiofity, until the capital difeovery of the 
vaft accumulation of its power, in what is 
commonly called the Leyden phial, which 
was accidentally made in the memorable 
year 1745*- Then, and not till then, the 
Rudy of Eledtricity became general, fur- 
prifed every beholder, and invited to the 

• This great difeovery was made by Mr. Von 
Kleist, Dean of (he Cathedral in Comin. See the 
shird edition of Dr. Priestley's Hift. of Elett. 
Per. VIII. Sea. j. 

houfes 
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houfes of Eledricians a greater number of 
> fpedators, than were before afiembled to¬ 

gether to obferve any philofophical experi¬ 
ments whatfoever. 

Since the time of this difeovery, the pro¬ 
digious number of Elcdricians,experiments, 
and new fads that have been daily produced 
from every comer of Europe, and other 
parts of the world, is almoft incredible. 

. Difcovcries crouded upon difeoveries; im¬ 
provements upon improvements; and the 
foience ever finoe that time went on with 
ib rapid a courfe, and is now fpreading fo 
amazingly fall, that it feems as if the fub- 
jed would be foon exhaufted, and Eledri- 
cians arrive at an end of their refearches: 
but, however, the ne plus ultra is, in all 
probability, as yet at a great diftance, and 
the young Eledrician has a vaft field before 
him, highly deferving his attention, and 
promifing 'further difeoveries, perhaps 
equally, or more important than thofe al¬ 
ready made. 


A Com-* 
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A 

complete treatise 


O N 

ELECTRICITY. 


PART I. 

FUNDAMENTAL laws of electricity. 


chap. I. 

Containing tbe Explanation of fame Terms 
principally ufed in EUBricity. 

I F a perfon, holding with one of his 
hands a clean and dry glafs tube, rubs 
it with his other hand, alfo clean and dry, 
ftroking it alternately upwards and down¬ 
wards j and after a few ftrokes, prefents to 
it fmall light bits of paper, thread, me- 
B tal. 


II 
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til, or any other fubftance, the tubbed 
tube will immediately attrad them, and* 
after a little time will repel them—pre- 
fentty, attrad them again j and fo alter¬ 
nately continue this attradion, and repul- 
fion, for a confiderable Time. If this tube 
be rubbed in the dark, and> after having 
been rubbed, a fisger be prefented to it at 
the diftancc of about half an inch, a lucid 
fpark will be feen between the finger and 
the tube, accompanied with a Clapping noife j 
the finger at the fame tifne receiving a pufh, 
as if it were from air idling with violence 
Out of a fmall pipe; 

In this experiment, the attradion, re¬ 
pul fion, fparkling, &c. are the effeds of 
that unknown caufe called Electricity ; and 
hence they are called eleClrical appearance!. 
The glafs tube itfelf is called the cleCiric, 
and all thofe bodies which are^capable by 
any means to produce fuch effeds, are 
called eleClrics j and as the rubbing awakes* 
as it were, in them the power of produ¬ 
cing cledrical appearances, they arc there¬ 
fore faid to be excited by the rubbing. The 
hand, or any other body that rubs an 

eledric. 


c» E L E C T^R I # I T Y-- S 
eledric, is called the rubier j and if, in- 
Head of the perfon rubbing the glafr tube, 
a machine be confiruded capable, by any 
means to excite an eledric, this will be a a 
electrical machine. 

If at the end of the tube oppofite- 40 
that held by the hand, a wire of any length 
be tied, fufpending -a metallic ball at Ms 
end, and the tube be excited as before, die 
metallic ball will, in this cafe, acquire all 
the properties of the -excited tube,- /. e. it 
will attnad, fparkle, fiec. like this tube It¬ 
felf, the. eledric virtue paffmg through the 
Wire to the ball: hence, the wire is faid 
to be a conductor oi eledricity; and all fuch 
bodies as are capable to tranfmit the elec¬ 
tric virtue, like the above-mentioned wire, 
are called conductors. 

But if, inftead of the wire, R filk firing 
he ufed in the above experiment, and the 
tube be excited as before, the ball in this 
cafe will not fhew any figns of Eledricity; 
the filk firing nOt permitting the eledric 
virtue to pafs from the tube to the ball: 

B 3 & cn Sf 
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4 A Complete Treatise 
hence the filk Aring in this cafe, and ail 
thofe fubAances through which the eleCtric 
virtue cannot be tranfmitted, are called non - 
conductors. 

A body reAing intirely upon non-con- 
duCtors is laid to be infulated-, To, in the 
laft experiment, the metallic ball was infu¬ 
lated; fince it was fufpended intirely by 
the filk Aring, which is a non-conduCtor. 
The bodies which are conductors, and 
thole which are npn-conduCtors of elec¬ 
tricity, together with their peculiar pro¬ 
perties, as far as they are known, will be 
plainly laid down in the following chap¬ 
ters. 


CHAP. 


m Electricity. J 

C H A P. II. 

Of EleCtric: and Conductors. 

T H E firfi and principal maxim In 
Electricity is, that all the known 
bodies in nature are divided into two dalles, 
viz. EleCtrics and Conductors; experiments 
Shewing, that whatever fubAance is a Con¬ 
ductor of Eledlricity, cannot be excited, 
(hence Conductors are alfo called Non¬ 
electric: ); and that whatever fubAance can 
be excited, is not a Conductor, (hence 
Electrics and Non-conduClors become fyno- 
nymous terms*-) This maxim, however, 
is not to be confidered as AriCtly true and 
general; for in reality we know of no fub¬ 
Aance that may be called a pcrfeCt EleCtric, 
nor of any that may be called a perfect 
Conductor j the EleCtric virtue finding 
feme refifiance in going through the beA 
Conductors, and being in part tranlhutted 
through, or over the furfacc of moA, and 
perhaps all the EleCtrics, The lefs per- 

• Electrics are often alio called EltOrit: fir ft. 

B 3 feCt 
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fed Condudor any fubftance is, the nearep 
it comes to the nature of an Eledric 5 and, 
on the other hand 1 ,'‘the lefs perfed Elcdrics 
come neareft to the nature of Condudors, 
• The limits of thofe two clafles come fo far 
one within the other, that there are jnv'X 
fubftances which may be aduaijy excited, 
and. at the fame time are pretty good Cbn- : 
dudors. If the reader . defires *to, know 
thofe ambiguous fubftances, he mull feel; 
for the worft Eledrics, among the Elec¬ 
trics, and, for the worft Condudors among 
the Condudors, excepting fuch on which 
the experiment cannot be tried, as fluids, 

. powefets, &e. , 

•• ' */ . r l - ■»’ • - * : • 

The two following lifts contain, io gene- 
rat,, all the Elcdrics and Condudors, dif, 
pofed iq the order of their perfed ion, be¬ 
ginning in each HftjWith, tb? mo ft perfed 
of their clafs'.' In, &Ls order, however, 

. .*• , V l-' » It'll •* * . • I 1 •’ J * - 

the reader inuft not expect a great exad- 
pefs; that being ineradicable, when fuh- 
itarice*' are fet Un 4 cf’.general articles; and 
at the Tame tune is of little, if indeed of 
any ufe whatever. 

' «. ELEC.TR-ICS, 


4n B 11 4 1 s t ci rlr*. J 

• * 1 

. •* r • 

• : RLE C T HTCS. 

Glafs, and all verifications, even thofe 
of metals-.. . ■ : *:<j ,-*• 

All precious flones, of which the moft 
tranfparent are generally the beft. 

Aft re fir is *, and re&nous compounds'. 
Amber, •• •< t. c :jt.:hr',; 

Sulphur. . ; 1 - • 

Bakidwood. , • : .‘!i t ' 

' All bituminous fitbftsmcefc ’ ■'■■ ■ 

, Wak. .1 . •' 

Silk. 

Cotton. i •:•.-••• * •< 

All dry animal fubftances, as feathers, 
wool;d»air, &o. ■' 1v 

Paper. . . . . ■■ i- 

White fugar, and fugar-candy. 1 



•- llwlcr the. nan* of refina, I- would be •nkti> 
flood to mean all fuch confident, oily, vegetable,-prw 
duflions at arc inflammable, and not foldble 'in wa¬ 
ter) gum-lac, therefor*, and all fuch (ubftances,. im¬ 
properly called gums,, are alfo meant under this article. 
See MACflipaVs Cbctaiftry, voL i, chap. tr, 

B 4. Oils. 
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Oils *, 

Calces of Metals and femi-mctals. 

The a flies of animal and" vegetable fab- ’ 
ftanccs. 

All dry vegetable fuhflances. 

All hard ftones, of which the hardeft 
are the bell. 

Many of the above-mentioned Aibflances, 
and perhaps all thofe upon which the ex¬ 
periment can be made, when very hot, 
lofo their eleCtric property, and become 
quite, though not equally good, .Con¬ 
ductors j lb red-hot glafs, melted refin, 
hot air, baked wood made very hot, &c. 
become Conductors of electricity..: But it is 
very remarkable, that the focus of a burn¬ 
ing-glafs is not a Cpndu&or of electricity. 
It has been obferved, that glafs, efpecially 
the hardeft and bell vitrified, is often a 
very bad EleCtric, fometimes being quite 
a Conductor. The Abbd Nollet and others 
have made various experiments relative* to 
'this property of glafs, hut Without deter- 

* • Mr. Cktna obferved eleftrical attraction and re- 
fuKon between conducting fubftance* plunged in oik 
Nqjuit's Letters, vol. in. p. 168. ' 

.. •. ". mining 


m Eisctsicity. . 9 

mining intircly the caufes which occafion 
the difference. Glafs veflels, made for 
eleCtrical purpofos, arc often rendered very 
good EleCtrics by ufe and time, though 
they might be very bad ones when new. 
On the other hand, fome glafs veflels, which 
had been long ufed for excitation, have 
fometimes loft their power almoft intirely. 
I remember to have obforved two indifput- 
ablc inftances of this fort, 

A glafs veflel, put of which the air has 
been exhaufted, on being rubbed, ihews 
no figns of eleCtficity upon its external fur- 
face, but all the eleCtric power appears 
Within thp veflel*; and a glafs tube, or 
globe, with the air condenfed in it, or 
i. foil of fome conducting fubftance, is in¬ 
capable of being excited. But a folid flick 
of glafs, of foaling wax, 6cc. may be excited. 

* Although a glafs veflel, exhaulted of air, does 
not lhew any figns of cleCiricity without; yet it has 
(seen obferved, that the cleCtric power of a glafs cy¬ 
linder is the ftrongeft, when the air within it is a 
little rarefied, viz. fome what left denfe than the ex¬ 
ternal air. See 1’Elcttncifino Artificial of. G. 8. 
£*cca*ia, §4U, 

CONDUCTORS, 
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m EipOxaiC! «! 


CONDUCTORS* 

Gold. , . \ 

Silver. , 

. j j. # ' • • , ;i. • » 

Copper. 

f „ V . : . .»*• 

JJrafs. 

Iron. 

. • :■ i : ;... : . .jrr 

Tin. ^ 

Qulckfilvcr. 

Lead. 


Semi-metals. _., 

Ores j of which the beft are thofc that 
contain the metallic part in the greateft 
quantity, and come neareft to a metalline 
ftatc. 

Charcoal, made either of animal or of 
vegetable fubftances. 

The fluids of an animal body. 

All fluids, excepting air and oils *. 

The effluvia of flaming bodies. 

Icc-f-. 

Snow. 

• • 

* Salt water is a better CondufSor than frelh 
water. ’ 

• t Mr. Achaud, being at Berlin, in the month of 
January 1776, observed, that water froze to the 
twentieth degree below o of Reaumur's thermometer 

(whist 


Snow,' . .1 . i f "• 

Mod laline fubftances, of- which the 
metallic felts are the beft. 

Stpnjr fubftances, of which the hardeft 
ere the worft. 

Smoke. . • ‘ 

i The vapour of hot water,- •' ■■ •" ' 

Eletftricity pervades «Hb vacuum, or the 
abfence of air caufcd by ao air-ppmp, al- 

(which anfwcrs to the thirteenth degree below O of 
Fahrenheit’s fesths) was an tledftic. He tried Bis ex¬ 
periments in the open air, where ho found that a rod 
of ipe two feef Ityjg, and two inches thick, was a very 
imperfed Condufior, when Reaumur's thermometer 
was at fix degrees below o, and that it would not in 
the leaft cehtfud, when the thermometer vra» at id’. 
By whirling a ipberoid of ice -in a proper machine 
he even electrified the prime conductor, Co as to at- 
1 trail, repel, give fparks, See, The ice that this gen¬ 
tleman made ufe of, was frtcifcem bubbles of air, and 
quite transparent; to produed which, he tiled to fet % 
ycfiel, containing diddled water, to be frozen, upon 
the window of a room, which was rather warm with 
yelped to the ambient air; where the water began ttt 
freeze on one fide of the vcfiel, while on the other -fids 
it was Hill liquid j in which cat, he lays that the 
bubbles of air feparated from the part of the vUef 
that began to freeze firfl, and palled gradually into the 
liquid party lo as to leave a confiderablc tbicluaefr of 
tee quite tranl j ar cul, 

« ■ moft 
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12 lCoKtmTlT*liTUt 
mod as freely as the fubftance of a good 
Conductor*. . . - 

Befides thefe, all bodies,; in which more 
or lef; of fome of the above-mentioned Con¬ 
ductors are contained, are alfo proportion- 
ably Conductors { thus, green vegetables, 
saw meat, $cc. <are .Conductors, on account 
of the fluids they.contain. , i; • 

From this principle it follows, that all 
Slc^rics, before excitation, Iboqld be well 
cleaned, dried, and 'feme made even very 
hot, in order to free them from'every hu¬ 
midity; othfrwife.they are fo far from the 
nature, of EleCtrics, that they, become ac¬ 
tually Conductors, on account of the 

... ... - .... . • —. i 

* u I beg. leave to mention in this place, as fa- 
‘‘.roarable to this hypothsfis, a molt curious hi (co¬ 
ts very made very lately by Mr,. Walsh; who, being 
ft- milled by Mr. dc Lee to make a more perfect va- 
* cuutn in the double or arched barontotcr, by boil¬ 
s'. jug-she guickfilver in the tube, found, that the clec- 
!• trie-lipark or (hock would no more pals through it,- 
“ than through a (tick of Iblid glals. — Or. Priistlby’* 
Lxpi asd Obf. on different Kinds of Air, vol. i. p. 384. 
h arder experiments and obfervatioAs of the author and 
tahen, cone caning the conducting or non-conducting' 
power of a vacuum, will be found towards the end of 

jnoifture 


* E t E C T R I C I r r. 13 
moifturc which they contain within their 
pores, or upon their furfaces. 

In regard to the conducting power of 
charcoal, it mull be obfenred, that all char¬ 
coal will not conduct equally well, there 
being feme that will hardly conduct at all j 
and fometimes is in fuch a (late, that it 
will afftfl the paflage of a large quantity 
of cleCtric fluid along its furface, when it 
will not conduCt it any other way. This 
difference, however, is not occafioned by 
the difference of the wood from which the 
coals are made, but by,, the degree of 
heat that is applied in the procefs of mak¬ 
ing them; the beft Conductors' being 
fuch as have been expofed to the greateft 
heat *. 

t 

Whether the piece of wood in the pro- 
cefs of coaling is fuffered to flame, or not, 
is quite immaterial; and the continuance of 
the fame degree of heat has no apparent 
effeCt with refpeCt to the conducting power 
of the charcoal. 

• Sec Dr. Priestley's fecond volume of Obfer- 
ralions ou different Kinds of Air, Sec. xir. 

It 
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It will not be improper to obferve hi 
this place, the different changes from Con¬ 
ductor to Non-canduCtor, occasioned in 
the fame fubftancc by different prepara¬ 
tions. A piece of wood juft cut from a tree 
is a good Conductor; let it be baked, and 
it becomes an EleCtric ; hum it to a coal, 
and it is a good Conductor againj laftly, 
let this coal be reduced to allies, and thefe 
Will be impervious to electricity* Such 
changes are alfo obfervable in many other 
bodies; and very likely in all fubftanccs 
there is a gradation from the beft Con¬ 
ductors to the beft Non-conduCtors of 
Electricity. 


CHAP. 


II ElSCTUCItt. . 1$ 


CHAP. III. 

Of the tieo EJt&ricities. 

I F, in the experiment mentioned in the 
firft chapter, the perfon that rubs the 
tube be infulated, e. be fet with his feet 
upon a cake of refin, a ftool with glafs feet, 
or any other good EleCtric, fo that the 
communication between his body and the 
earth be cut off by means of EleCtrics j and 
if in this fituation he mbs the tube with 
his hand, as before; this perfon, as well as 
the tube, will, in this cafe, appear electri¬ 
fied. If any light bodies be prefented to 
•any part of his body, they will be attract¬ 
ed and'repelled. If another perfon prefents 
* . his finger to him, a lucid fpark will fol¬ 
low, with a (happing noife; and, in (liort, 
this infukted perfon will (hew every fign. 
of electricity that the tube exhibits. But 
their electricities are not the fame; th« 
eleCtricity of the tube being juft the reverie 
the eleCtricity of the perfon: and their 
, paiticular appearaucej are the following: 

I. Whenever 
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I. Whenever a light body infulated, as, 
for inftance, a finall piece of cork fuf- 
pended by a filk thread, has been attracted 
by the tube, and afterwards repelled, if no 
conducting fubftancc touches it in this 
ftate of repulfion, it will not be attracted 
by the tube again. The lame happens 
with the infulated perfon j for when this 
light body has been once attracted by any 
part of his body, and afterwards repelled, 
it will not.be attracted again; but if in this 
Hate of repulfion the tube be prefented 
to it, then it will be attracted, and that 
violently, by the tube j and when repelled 
by the tube, it will be attracted by the in¬ 
fulated perfon. Further, if two or more 
light infulated bodies, like the above- 
mentioned piece of cork, be feverally at¬ 
tracted by the tube, and when afterwards 
repelled, be brought within a finall dis¬ 
tance of one another, they will -vepel each 
other, and, if well infulated, continue in 
this electrified and repulfive ftate for a con- 
fiderable time. The fame will happen, if 
they be prefented to the perfon inftead of 
the tube; they will alfo, after being once 
repelled by this, repel one another. But, . 

if 


oh Electricity. i j 
if one, or more of thofe light infulated bo¬ 
dies be attracted and repelled by die tube ; 
and one or more others be attracted and re¬ 
pelled by the perfon, and afterwards both 
or all (», e. fuch as were prefented to the 
tube, and fuch as were prefented to the. 
infulated perfon) be brought within a fuffi- 
cient diftance of one another, they will 
then, inftead of repelling, attract each other; 
and inftead of continuing electrified, ex- 
tingui/h at once every fign of eleCtricity. 
Thefe two electricities, therefore, are (as 
was faid before) the one juft the contrary 
of the other, the one attracting what the 
other repels : and, as if one was an affirm¬ 
ative, and the other a negative power, 
when equal quantities of each arc fummed 
together, they balance each other, and lofc 
every property. 

i 

2. Another fcharacteriftic cf each of the 
two electricities, confifts in the appearance 
of their light. If a pointed body, as a 
■hecdle, a wire, or the like, be prefented 
-to the excited tube in the dark; a lucid 
globule, like a ftar, will be feen up'on the 
point; but if this pointed body be pre- 
lented to the infulated perfon, then in the 

C place 
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place of the tlar a lucid pencil appears, 
compofed of rays, fecmingly ilTuing from 
the point, and diverging towards the per- 
fon *. 

3. Laftly, in fomc experiments (which 
will be hereafter particularly mentioned, 
and this property better explained) the elec¬ 
tricity of the tube, when in the ait of paf- 
ftng from a body overcharged with it to 
another, either not electrified, or pofiefled 
of the contrary electricity, thews an indif- 
putable current from the former to the 
latter; and the electricity of the infulated 
perfon, when in the ait of palling from a 
body overcharged with it to another, either 
not eleitrified, or pofiefled of the contrary 
electricity, thews clearly a current from the 
latter to the former. 

Thefe two electricities are not only ob- 
ferved in the above-mentioned experiment, 
but in fcveral other cafes alfo; and they 
always accompany each other; for when 

• This pencil of rays will appear better, if a 
pointed needle be prefented to the infulated perfon, 
at the diftance of about one inch front foine part of 
his body, while he is actually rubbing the tube in the 
dark, 

. .. different 


MEneTticiT r. ig 
different EleCtrics are rubbed, tome will 
acquire one eleCtricity, and others wiH ac¬ 
quire the contrary; the rubber, if infu- 
latcd, (hewing at the fame time figns of 
the eleCtricity contrary to that acquired by 
the excited eleCtric: betides this, almoft 
all EleCtrics may be made to (hew at plea- 
furc the one or the other eleCtricity, ac¬ 
cording to the fubftance ufed for a rubber. 
Hence the following corollaries may be de¬ 
duced: viz. 1 Whenever two different 
fubttances (being both infulated, or only 
that which is a Conductor) are rubbed to¬ 
gether, except they arc both equally good 
Conductors, they will be both electrified, 
and one acquire the eleCtricity contrary to 
the eleCtricity of the other. 2. Almoft all 
the EleCtrics may be made to acquire, at 
pleafure, the one or the other eleCtricity by 
tifing proper rubbers. 

The firtt of thefe two electricities, e. 
that pofiefled by the glafs tube in the above 
.experiment, as it wa 9 thought to be the 
gjrnftant production of rubbed glafs, was 
called the Vitreous EleCtricity-, and the 
other, as it was’ firtl • obferved to be pro^ 
duced by refinous fubttances, was called 
C 2 the 
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the Rejinous EJeflrkity. The Vitreous EleC* 
tricity is alio called Pofitive or Pint Elec¬ 
tricity, for a reafon that will be confidcrcd 
in the courfe of this Treatife> and the 
Reiinous is called alfo Negative or Minus 
Eleflricity. A body, therefore, poffeiTed 
cf the Vitreous, Pofnivc, or Plus EleCtri- • 
city, is that which ihews fuch figns as the 
tube was faid to exhibit; and a body pof- 
fefil'd of die Refinous, Negative, or Minus 
Electricity, is that which ihews fuch figns 
as the inl'ul.ucd perfon was faid to exhibit, 
in the above-mentioned experiment. 

In the following Table may be feen what 
ElcClricity will be excited in different bo¬ 
dies, when rubbed with different fubfiances. 
Smooth glafs, for infiance, will be found by 
this Table to acquire a Pofitive Electricity, 
when rubbed with any fubfiance hitherto 
tried, except the back of a cat (by which 
I mean the fkin of a cat while on the ani¬ 
mal alive) j rough glafs, viz. glafs the polifh 
of which has been deftroyed by emery or 
othcrwife.sWill be found to acquire the Po¬ 
fitive ElcCtricity, when rubbed with dry 
oiled filk, fulphur, &c. aad the Negative, 

. * whei» 


M El scTRictTV, 2r, 
when robbed with woollen cloth, the hand, 
&c. and fo of the reft. 


SifiooUl glifj | Pofitive 


v$nr fubdance with which 
has been hitherto tried. 


T |,eb.ck.f,| pofilivt 

C Ertry fubiunce hitherto t:i- 
< ed, except the back of a 


■ m ■ 

Hough glaft* 


i<lY J 


Tourmalin 


Uik'i &io 


White filk 


Black filk 


J 

1 


Pofitive 


Negative 

Pofitive 

Negative 


Pofitive 


Negative 
1 Pofitive 
j Negative 
Pofitive 


Scaling-wax 


iaked wood 


Negative 


Jf, 

Pofitive 

Negative 

/ # Pofitive 
V Negative 


cat. 

Dry .oiled filk* fulphur, me- 
tafi. 

Woollen cloth, quills* wood, 
paper, fealiog-wax, white- 
wax, the hem a a ha ad. 

Amber, air f. 

Diamond, the haman hand. 

Metals, filk. loadfione, lea¬ 
ther, hand, paper, baked 
wood. 

Other finer furs. 

Black filk, metals, black 
cloth. 

Paper, hand, hairs, w<aficl’s 
fit in. 

Sealing-wax. 

Hare’s, wrea/els, and ferret’s 
ftva, loadftone, brail, filver, 
iron, hand,; 

Metals. 

Hare's, weafcl'i, and ferret’s 
, h^pd, leather, woollen 
paper. 


a • 

C Hare’s, « 
< fltin, h: 

C 1 


Flannel, 


• CUCt mijr be fna*e raigh by rubbing it With fold, or rex+y. 
t i.«- By blowing with a pair af bellow, of>a ir, {tv Ons many 
veany EiefWc, nv»y be fcofibly excited, and Coovc better if the air blown 
hm; although, in both cafes, very tittle EleOricity can be 

C 3 
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The preceding Tahic iaight have been 
much extended, had I cho fen to bting into 
it all the minutii attending this matter as 
far as is known; but" this I have thought 
unneceffary and imptidicahle, -becaufc ex¬ 
periments of this kind arc of fo nice a na¬ 
ture, that they require the moil fcrupulous 
attention in making them; and theh their 
effcds depend upon to fmall and variable 
circumftances, that often the) very, fame 
Eledric, rubbed with the fame' rubber, gives 
at one time ligns <?f one Elcdricity, and at 
another time iigns of the contrary. A’very 
little alteration in the lurface,/ a different 
degree of drynefs, and even a different ap¬ 
plication of the fame fiff/lanccs, often occa- 
fions a difference in the Elcdricity. I /hall 
only obferve in general, that' as far as may¬ 
be deduced from the gfcateft number of ex¬ 
periments, it appears, J that when different 
fubftanccs arc rubbed together,, that whofe 
Elcdric power is the ftrongeft, in general . 
acquires the Pofitive,'and the other the 
Negative Eledricity; and when two bo¬ 
dies, differing in the 'f|r.oothrtcft or rough- 
nefs of their furfaces, are rubbed together, 
the fmootheft acquires the Pofitive, and 
a the- 
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the rougheft the Negative Eledricity. 
Thefe two qualities are often to be confi- 
dered both together; for, except the two 
bodies are of the fame fubftance, as fmooth 
and rough glafs, white and black ftlk, &c. 
they generally differ in both, viz. they have 
not the fame cledric power, and at the fame 
time their furfaces differ in fmoothnefs. 
This rule, however, is not to be coniidered 
as aconftant and general one; for, according 
to this principle, it /hould feem that a piece 
of fealing-wax, when rubbed with the hand, 
or paper, would acquire the Pofitive Eledri¬ 
city; but this is contrary to experience. 

In cafe that two cledric fubftances, equal 
in every refped, arc rubbed together, it is 
to be obferved that the fubftance which fuf- 
fers the greateft fridion acquires the Nega¬ 
tive, and the other the Pofitive Eledricity. 
Suppofe, for inftance, that a piece A of filk 
be drawn acrofs another piece of filk B, in 
every refped equal to the former, fo that 
the lurface of the whole piece A, /. e. of one 
•’ fide of it, be fuccefiively drawn over one part 
of the piece B, then A will acquire the Po¬ 
ll tivc, and B the Negative Eledricity. The 
C 4 rcafon 
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rcafon of this may probably be, becaufe the 
part of the piece B, Over which the piece 
A has been drawn, has acquired a greater 
degree of heat; for it has been obferved, 
that heat rather difpofes bodies to be elec¬ 
trified Negatively. 


CHAP. IV. 

Of the different Methods of exciting Ele&rics. 

UBBING, as we obferved before, is 
the general thean by which all eleCtric 
fubitances that are at all excitable, 'may be 
excited. Whether they be rubbed with 
EleCtrics of a different fort, or Conductors, 
they always fhew figns of Electricity, and 
in general ftronger when rubbed with Con¬ 
ductors, , and weaker when rubbed with 
EleCtrics. But befides friction, there are 
opher means by which fome EleCtrics may 
be caufed to fhew elcCtric appearances: 
thefe are, by melting, or pouring a melted 
Electric into another fubftance; by heating 
pr cooling; and by evaporating or effervef- 
cing. The particulars obferved by ufing the 
firft of thefe two methods are the following: 

If 


• @» E L E c T R I C I T y, 8£ 

If fulphur be melted in an earthen veffel, 
and left to cool upon Conductors : if taker} 
out of the veffel, when fold, it will be 
found ftrongly eleCtr^al; but not at all fo^ 
if it be left to cool upon EleCtrics. 

If fulphur be melted in glafs vcffcls, a^J 
afterwards left to cool, they will both ac¬ 
quire a ftrong Electricity, the fulphur Ne¬ 
gative, and the glafs Pofitive, whether {hey 
be left to cool upon EleCtrics or Con¬ 
ductors; however, they always acquire q 
ftronger power in the former cafe than in 
the latter ; and a ftronger ftill, if the gkifs 
veffel is coated with metal. It is remark¬ 
able, that tl}e fulphur acquires no electricity 
till it begins to cool; its power increafej in 
proportion as it contracts, and is the ftrong- 
eft when in the ftatc of greateft contraction; 
but then the electricity of the glafs veffel is 
at the lame time the wcakeft. 

If melted fulphur be poured into.,a veffel 
of baked wood, it acquires a Negative, and 
the wood a Pofitive Electricity; but if it 
,-be poured into fulphur, or rough glafs, it 
acquires no fenfible electricity. 

Melted 
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Milted fulphur poured into a metal cup, 
2 nd jftifcre lift ro tool, ifhews no figns of 
EieiitHfcity whilft in the cup; But if they 
are feparated, they will then appear ftrongly 
electrified,' the fulphur Plus, and the cup 
Minus, If the fulphur is again replaced in 
the clip, every fign of Electricity, will va- 
nifh; but if, whilft'they are fepajatc, the 
Electricity of either of them is taken off, 
they will both, on being replaced, appear 
poll’elTed of that Electricity which has not 
been taken off. 

j 

Melted wax, poured into glafs, or wood, 
acquires a Negative EleCtricify, and leaves 
the glafs or wood- Pofitive. But fcaling- 
wax poured into fulphur, acquires a Poli- 
t'ive EleCtricity, and leaves the fulphur 
Negative. 

Chocolate, frefh from the mill, as it cools 
in the tin pans in which it is received, be¬ 
comes ftrongly eleCtrical: when turned out 
of the pans, ft retains for fomc time this 
property, but foon lofcs it by handling. 
JVlclting it again in an iron ladle, and pour¬ 
ing if into the tin pans as at firft, will for 
pnee, or fwice, renew the power; but, 

when 
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when the maufs becomes very dry and pow¬ 
dery in the ladle, the EleCtricity is revived 
no more by fimple melting; but if then a 
little olive oil be added, and mixed well 
with the chocolate in the ladle, on pour¬ 
ing it into the tin pan, as at firft, it will be 
found to have completely recovered its elec» 
trie power*. 

Now that we are fpeaking of melted Elec¬ 
trics, it will not be improper to obferve, 
that it fometimes happens, that fome elec¬ 
tric fubftanccs, by being melted and left to 
cool, acquire an eleCtrical power, which 
they retain for a considerable time, often 
for months together, efpecially if they he 
preferved free from dampnel's and duft. 
Such effects have fometimes induced Elec¬ 
tricians to think, that fome bodies are pof- 
fefled of a permanent or perpetual EleCtri¬ 
city, which js as inherent in their fubftance 
as the magnetic power of a loadftone: in 
truth, however, no fuck fubftance has yet 
been found; and although roftn, lulpbur, 

• The above remark on chocolate, together with 
fhe method of reftoring its power by means of olive 
oil, is a difeovery of the late Mr. W.Henlv, ff. R.S. 

amber. 
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amljf r, filk, and fome other Electrics, fhew 
fign6 of Eledlricity for a confiderable time 
after they have been rendered ‘cloftrical, yet 
their power is. continually diminifhing fill 
it quite vanilhes. It is remarkable, how¬ 
ever, that fulphur, refinous fubftancefs bi¬ 
tuminous fubdances, and lilk, retain in 
general the eledtric power much longer than 
glafs. Or any other Eledtrics; thcTeafon may 
be, that they do ^ attract moirturc like 
glafs and other lubflances, or -perhaps be- 
caufe they are more porouf. 

If 4 flick Of lealing-waX be broken into 
two pieces, the extremities that were con¬ 
tiguous will be found eledlrificd, one pod- 
tively, and the other negatively. 

• 4 

The property of exhibiting eledlrical 
phsenomcna, by means of heating and cool¬ 
ing, was firfl obferved in a hard femi-pellu- 
Cid foil'll, known under .the name of Tour¬ 
malin *. This done, which is generally of 

• This itone is called afcbtttfriititr by the Dutch, 
from its property of attracting the aOles, when laid 
Bear the tire- I.ipnxus calls it lapit tUilrkuu Sco 
his FloraZcylonica. 

a deep 
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4 deep red or purple colour, and feldom 
exceeds the fize of a fmall walnut, is com¬ 
mon in feveral parts of the Eafl Indies, 
and cfpecially in the illand of Ceylon. ft» 
properties in regard to EleClrieity arc the 
following: 

I, The Tourmalin, while kept in the 
fame degree of heat, ihews no figns of Elec¬ 
tricity, but it will become eledlrical by in- 
crealing or diminifhing its heat, and flronger 
io the latter than in the former circum. 
fiance. An exceedingly lihall variation of 
temperature is often lufiicient to render the 
Tourmalin fcniibly ckClric.il. 

e. Its Electricity does not appear all over 
its furface, but only on two oppofite fide*, 
which may be called its poles, and they arc 
always in one right line with the center 
of the done, and in the direction of its 
drata; in which direction the done is ab- 
folutcly opaque, though on the other, fj- 
jnitranfparent, 

3. Whild the Tourmalin is heating, one 
of its fidcs ^diftinguifhed by A) is eledlri- 

fiei 
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fied plus, and the other fide B, minus. But 
when it is cooling, A is minus, and B is 
plus*. 

4. If it be heated, and fuffered to cool 
without either of its fides being touched, 
then A will appear pofitive, and B nega¬ 
tive, all the time of its heating or cooling. 

5. If this ftone be excited by fri&ion, 
like any other EleCtric, then each of its 
fides, or both at once, may be made Pofitive. 

6. If the Tourmalin be heated or cooled 
upon fome other infulated body, that body 
will be found electrified as well as the ftone, 
and pofiefled of the ElcCtricity contrary to 
that, acquired by that fide of the ftone 
which was laid upon it. 

• From this law may be eifily dcduceJ, that tf one 
tide ot the (tone, in Tome circumftancc or other, if 
growing hot, while the other is cooling, then both 
tides will appear poffcflcd of the fame electricity at the 
time time; and if only one fide changes its degree of 
heat, while the other remains the fame, then the for¬ 
mal fide only wilt appear electrified. 

7, The 
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7. The Electricity of each fide, or of 
both, may be reverfed by heating or pool¬ 
ing the Tourmalin in contad with various 
fubftances; fo if it is cooled, or heated, in 
contact with the palm of the hand, that 
fide of it, which would have been pofitiye 
if cooled in the open air, is now negative; 
and that, which would have been negative, 
is now pofitive. 

8. If a Tourmalin be cut into fevcral 
parts, each piece will have its pofitive and 
negative poles, correfponding to the pofitive 
and negative fides of the ftone from which 
it was cut. 

9. Thefc properties of the Tourmalin 
arc alfo obfervable in vacuo, but not fo 
ftrong as in the open air. 

10. If this ftone be covered all over with 
fomc eleCtric fubftance, as fealing-wax, oil, 
&c. it will in general fhow the fame ap¬ 
pearances with this coating, as without it. 

11. Mr. William Canton obferved 
a very vivid light to appear upon the Tour¬ 
malin, while heating in the dark ; he can 

by 
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fey this determine, which end of the ftohd 
will be pofitive, and which negative. Fur¬ 
ther, when the ftone is ftrongly excited, it 
fcmits very ftrong flalhes from the pofitivd 
to the negative end, in the dark *. 

12. In the laft place, it iS remarkable 
that the power of the Tourmalin is fome- 
times injured by the adtion of a ftrong fire; 
fometimes improved, and fometimcs not at 
all affcdted by it. The laws, however, of 
thefe uncertain cffedts have not yet bceri 
afeertained. 

Moft of the above properties, which were 
firft obferved of the Tourmalin, and thought 
peculiar to it alone; have been found to be¬ 
long to fcveral hard precious ftoncs ' they 
being alio made electrical by Heating and 
cooling, and have their pofitive and nega¬ 
tive fides, laying in the diredtibn of their 
fttata t>r cryftals; ahd, in fliort; as far as 

• The Brafilian emerald, Mr. Cantoh has obferved • 
to have alfo this property of emitting light, whilft 
heating in the dark: but I imagine that every ether 
precious ftone will (hew it, if its electric power is 
fujRcicmly ftrong; fincc the light is a conference of 
the paflage of a fuflicient quantity of dcQricfty through 
the air, or other partly refilling medium. 
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has been obferved, they have been found to 
adt exadtly like Tourmalins j though fomc 
poflefs this property in a much higher de¬ 
gree than others. 

The other method of producing eledtri-’ 
city, namely, by evaporation, &c. was lately 
difeovered by Mr. Volta; and it feems to 
open the way to an ample field of fpecula- 
tion. This ingenious philofopher difeo¬ 
vered that the evaporation of water, and of 
fome other fluids, and likewiie that feveral 
effervefcences, generated eledtricity. His 
experiments feem to ihew the generality of 
the following law, viz. . that fluids, or bo¬ 
dies in general, when reduced in the form of 
vapour, become eledtrified pofitively, and 
leave the bodies, with which they were laft 
in contadt, eledtrified negatively ; but on 
the contrary, when the vapours are.condenf- 
ed in the form of a fluid, then they become 
eledtrified negatively, and leave thofe bodies, 
with which they were laftly in c.ontadt, 
eledtrified pofitively.—Farther explanations 
and exemplifications of this principle will 
he found in the pndttcal part of this tre^ 
life. H .* 

D We 
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flhsfll laftly ebEr&ej in this chapter of 
excitafkm, that whenever an Electric is rub- 
bed Wth another infhlatfcd fubftance, al¬ 
though it requires an eledtric poorer, and 
thews eledtrical appearances, yet that power 
is very weak; and in Ofdir to obtain a con- 
fiderable Eledtricity; it is neciflfary that the 
rubber ihould have Srfcgular communication 
with the birth, by incans of good Con- 
dudtors.•• •* " • 


« ' . . . ■ ' - • ■ — 

• C H A P. V. .. . . . 

Of communicated 'EleSridty. 

I N the preceding chapters we have con- 
fidered Eledtricity no furtberthart in re- 
fpedt to its quality • tve have remarked the 
differences betweaf the" t*ofitive and the Ne¬ 
gative,-and'have rioted which bodies, and 
by whaf means, they could acquire this pro¬ 
perty.—-But now a vaft profped is opening 
to oiir view, full o{"extraordinary appear¬ 
ances j arid We arc td confider in this chap¬ 
ter, 1 riot • the merd Idnd of Eledtricity, but 
its numerous effedts*. Under the title of 
• • ^ > Commu- 
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Communicated Eledtricity, falls almoft all 
that is known of the fubject; the pillage 
of this virtue from one body to another is 
what caufes its light j by being communi¬ 
cated to other bodies, we fee its attradtion; 
by its quick tranfition it is that it melts 
metals, deflroys animal and vegetable life j 
and; in lhort, it is by this communication 
that the fcience is at all known and culti¬ 
vated. In order, therefore, to preferve per- 
fpicuity and diftindtion, in deferibing fuch 
a multitude of fodts, I lliall employ more 
chapters on this fubjedt, and arrange in 
dach fuch particulars as feem mod proper 
to be placed together; at the fame time 
contriving.to reduce the whole into as few 
principal heads as is poffiblei without cori- 
fufion. 

Whenever Eledtricity is by any meant 
Superinduced on a body, it is there con¬ 
fined only by Eledtrics, and remains with 
that body a longer or a Shorter time, ac¬ 
cording as the Elcdtrics that confine it are 
more or lefs perfedt. A glafs tube, for in*- 
ftance, when rubbed, acquires a quantity 
of that power, whatever it is, which we call 
P 2 Eledtricity; 
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Eledlricity. That Eledlricity remains, and 
is perceivable upon the glafs, infomuch as 
it is furroundcd by the air, which is an Elec¬ 
tric ; and as the air is in a more or lefs per- 
fedl eledlric date, fo that virtue is retained 
upon the glafs longer or (hotter*; and be- 
caufe the air is never a perfedtEledlric, there¬ 
fore the excited tube can never preferve 
the acquired Eledlricity perpetually, but is 
continually imparting fome of it to the con¬ 
tiguous air, or to the condudting particles 
that float in that element, till at lad it quite 
lofes its power. If a finger, or any other 
Condudtor, be prefcnted towards an excited 
Eledlric, it will receive a fpark, and in 
that fpark part only of the Eledlricity of the 
Eledlric; but why not all ? Becaufe the ex¬ 
cited eledlric, being a Non-condudlor, can¬ 
not convey the Eledlricity of all its furface 
to that fide, to which the Condudlor has 
been prefented. Hence, if a condudting 
fubdance be fucceflively prefented to dif-. 

• An excited glafs tube, if kept in a try and rather 
warm place, for inflance, at fome diftance from a 
good fire, will continue elcftrified above twenty 
hours. 

ferent 
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ferent parts of an excited Eledlric, it will 
receive at every approach a fpark, without 
repeating the excitation, till all the power 
of ( that Eledlric is exhauded, and then a 
new excitation is necefl'ary in order to re¬ 
vive it. 

Whenever a Condudlor communicating 
with the earth is exhibited at a convenient 
diltance to an excited Eledlric, it acquires 
on that exhibited fide an Eledlricity con¬ 
trary to that pofleffed by the Eledlric: this 
Eledlricity increafes the- nearer it is ap¬ 
proached, and at lad, as there is an eager at- 
tradlion between Pofitive and Negative Elec¬ 
tricity, the Condudlor receives a fpark from 
the Eledlric, and fo the balance is redored. 
If this Condudlor do not communicate with 
the earth, but is infulated, and approach¬ 
ed to the excited Eledlric as before, then 
not only that fide of it which is towards 
the Eledlric, but the oppofite fide alfo, 
will appear eledlrified; with this difference, 
however, that the fide, which is expofed 
to the influence of the Eledlric, has ac¬ 
quired an Eledlricity contrary to that of 
the excited Eledlric, and the oppofite fide 
D 3 aa 
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an Eledtricity of the lame kind with that of 
the Eledtric. Thefe two different Elcdtri- 
cities of the Conductor increafe as it comes, 
nearer to the Eledtric, and at laft, the for¬ 
mer receiving a fpark from the latter, be¬ 
comes throughout poffefled of the fame 
Eledtricity with the Eledtric from which 
it has received the fpark. All thefe ef¬ 
fects will happen in the fame manner, if 
between the excited Eledtric and the ap¬ 
proached Condudtor there be interpofed fome 
other eledtric fubftance befidcs air j as, for 
inftance, a thin plate of glafs, rofin, fealing- 
wax, &c. but then a fpark can never come 
from the excited Eledtric to the Condudtor, 
except it forces, or burfts its way through 
the interpofed Eledtric, as it always does 
through the air. This difplacing of the 
air is what caufes the noife that attends a 
fpark, and that noife is more or lefs loud 
in proportion to the quantity of Eledtricity, 
and to the refinance ft meets with ir\ its 
paffage. 

* 

An infulated Condudtor having received 
the Eledtricity from aq excited Eledtric (in 
which ftatc it is laid to be tleflrificd by 

comrr.u- 
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communication J will adt in every refpedt 
like the excited Eledtric itfelf, except that, 
when it is touched by another Condudtor 
communicating with the earth, the for¬ 
mer gives one fpark to the latter, .and by 
that difeharges all its Eledtricity. The 
reafon why an eledtrifkd Condudtor lofeth 
its Eledtricity all at once, when touched 
with another Condudtor communicating 
with the earth, and not part of it only, like 
the excited Eledtric, is, becaufe the Elec¬ 
tricity belonging to the whole of the Con¬ 
dudtor is eafily conduced through its own 
fubftance, to that fide, to which the other 
Condudtor is prefented Hence it appears 
that, in general, the Eledtricity difeharged 
from an eledtrified Condudtor is much more 
powerful than whpn difeharged from an 
Eledtric j for the Condudtor may acquire a 
great quantity of Eledtricity from an Elec¬ 
tric, by receiving fpark after fpark, and af- 

• • This propoGtion mult be confidcred under fome 
limitations, arifing from various circumltances; for in¬ 
stance, if the eledtrified condudtor is very much ex¬ 
tended, and is touched with an imperfedt condudtor, 
or for a very fhort time, then it is ms unlikely that 
fome eledtricity will remain in it even after the fpark. 

D 4 terwards. 
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tcrwards, if touched, will difcharge it all at 
once,_ and not by little and little as it wa« 
received. 

If an in Mated Conductor be touched 
with another Conductor electrified, it will 
acquire part of the EleCtricity belonging to 
the electrified Conductor, and afterward* 
each will Ihow figns of it. The EleCtri- 
city in this cafe will not always be equally 
divided between the two Conductors, nor 
will it keep any proportion to the quantity 
of matter in each contained; but will ob-> 
ferve the following laws: 

1. If two infulated Conductors, that in 
refpeCt to their external furfaces and fitua- 
tions are equal and fimilar, and both, or 
only one electrified, are touched together, 
the EleCtricity will be equally divided among 
them. 

2. If their fur faces are equal and difll— 
milar, as, for inftance, a fquare foot of tin 
foil in one piece, and another fquare foot of 
it cut in a long Hip, then that body, whole 

4 furface 
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furface has a greater extenfion, will acquire 
more Electricity than the other. 

3, If their furfaces are unequal and diffi- 
piilar, the EleCtricity that each acquires 
after the contact, feems pretty clear from 
experiments, and in confequence of the 
above two laws, to be in a compound pro¬ 
portion of their furfaces, and the extenfion* 
ofithe lame. 

4. Laltly, if one of two equal and fimi* 
lar conductors lies with its l'urface conti¬ 
guous to an imperfeCt conductor, and the 
other is only contiguous to the air, then 
the former will acquire a greater quantity 
of EleCtricity than the latter, But this pro¬ 
perty is fubjeCt to certain limitations, which, 
to prevent confufion, will be mentioned in 
the practical part, 

The eleCtric fpark (»'. e, a feparate quan¬ 
tity of EleCtricity) will go a greater or lefs 
diftance through the air, in order to reach 
a Conductor, according as its quantity is 
greater or l?fs; as the parts from which it 

flies 


(C) Jeff Behary 2019 


31 



*42 yfCoMPLETETREAtlSE 
flies off, and on which it ftrikes, arc more 
fharp or more blunt, and as the Conductor 
is more or lefs perfedt. The noife toge¬ 
ther, and the light with which the fpark 
is attended, is greater or lefs, • according 
as the Eledtricity is greater or lefs; as the 
parts from which it flics, and'on which it 
ftrikes, are more blunt or more (harp j and 
as the Conductor is more or left perfedt. 
Thus, for kiftancc, a fharp-pointed body 
will throw off Eledtricity to, and receive it 
from, a greater diftance, than a body of any 
other fhape; but then that paffage oecations 
tio noife, and is attended with little light; 
for, in this cafe, the Electricity does not 
come in a fe pa rate large body, but by little 
and little, or roller by a continued ftream. 
If a pointed wire be concealed in a glafs 
tube, which projects a thort way beyond it, 
of if it be covered with tallow, bees-wax, 
fulphur, &.C. then it will take a dlrong lpark 
from an electrified Conductor. 

It is remarkable, in the cafe of points 
throwing off or receiving Eledtricity, that 
B current of air is fenfiblc at an elcdtrifled 

point, 
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point, which is always in the direction of 
the point, whether the Eledtricity is pofi F 
tive or negative, 

• 

The eledtric (park, taken upon a'ny part 
pf a living animal hody, caufeth a difagree- 
*ble fenfation, which is more or lefs trou- 
blcfome, as the fpark is ftronger or weaker, 
and the part, upon which it is taken, is 
more or lefs delicate; and alfo according to 
the particular conftitution of individuals. 

A pretty large quantity of Eledtricity 
pervades the lubftance of a Conductor of a 
confiderable length, with a furprifing and 
imperceptible velocity; but a fmall quan¬ 
tity of it has been found to take forne little 
time in paffing through a long, and lefs 
perfedt, Conductor. 

Bodies poffeffcd of the fame Eledtricity, 
whether pofitiye or negative, repel each 
other. But bodies poffeffcd of different 
Eledtricitics, attradt each other; and there 
is no eledtric repulfion, but between bodies 
poffeffed of the fame Eledtricity j nor eledtric 

attraction, 
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attraction, but between bodies poffeffed of 
different Electricities, i. e. between bodies 
pofitjvely and bodies negatively eleClri- 
fled*. * 

EleClricity, flrongly communicated to in- 
fulated animal bodies, quickens their pulfe, 
and proniotcs their pcrfpiration. If it be 
communicated to infulated fruits, fluids, 
and in general to every kind of bodies that 
are actually in a flate of evaporation, it alfo 
increafes that evaporation; and that in a 
greater or lefs degree, as thofe bodies are 
more or lefs fubjeCt to evaporate of them- 
felvcs; as the veffcls, that contain the fame, 
are Conductors or EleCtrics; and as they 

• This law, i. <• that there is no eledric attraction, 
except between bodies paflefled of different Electrici¬ 
ties, will, perhaps, appear paradoxical, upon obferving, 
that an excited ElcCtric attracts trail bodies, which 
never were by any means made eleCtrical before i but 
the paradox will foon vanifti, if what has been bid 
above be confidcred, i. t. that when Conductors, and 
indeed EleCtrics too, come near an electrified body, 
they become actually poffcfled of a different EleCtricity. 
But this will appear much clearer from the experi¬ 
ments that are to be mentioned hereafter, 

ha vo 
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have a greater or lefs furface expofed to the 
open air *. 

By increafing the perfpiration of vegeta¬ 
bles, EleClricity promotes their growth; it 
having been found, after feveral accurate 
experiments, that fuch plants, which have 
been often and long eleClrificd, have {hewed 
a more lively and forward appearance, than 
others of the fame kind that were not elec¬ 
trified -f-. 

When EleClricity is communicated to in¬ 
fulated veffels, containing water that is ac¬ 
tually running from a pipe, the effeCls will, 
as far as may in grofs be deduced from expe¬ 
riments, obferve the following laws: 

• Although it has been by fomc pretended, that 
EleCtricity caufcd feveral fubffances to evaporate 
through the pares of ghfs and metals, yet that could 
never be obferved, though many accurate experiments 
were made fat dut purpofe: bcfidcs, this pretended 
evaporation Teems on all accounts exceedingly impro- ' 
bablc. 

t It is laid by Mr. Koi’stun to have been found, 
that negative eleClritation retards both animal and ve¬ 
getable life.—See his Latin Difiertation on the effeCls 
•f EleCtricity upen feme organic bodies. 

" i. The 
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" i..The eleftrified ftream, though it 
" divides, and carries the liquid further, is 
" neither fenfibly accelerated nor retarded* 
lt when the pipe through which it iffues is 
“ not lcfs than a line in diameter; 

“ 2. Under this diameter* if the tube is 
“ wide enough to let thC liquid run in a 
'* continued ftream, Eleftricity accelerates 
“ it a little', but lefs than a perfon would 
" imagine, if he judged by the numbers of 
“ jets which arc formed, and by the dif- 

* tance to which they go; 

“ 3. If the tube be a capillary one* from 
u which the water only drops naturally; 

* the elefttified jet not only becomes a 
“ continued ftream, and. even divided into 
“ fevcral ftreams, but is alfo confulcrably 
u accelerated* and the fmaller the capil- 
*• lary tube is* the greater, in proportion* 

is the acceleration. 

• 

“ 4. So great is the effect of the eleftric 
11 virtue, that it drives the water in a con- 
** ftant ftream out of a very fmall capillary 
“ tube, out of which it had not before beerf 
*' able even to drop/’ 

6 The 
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The eleftnc power has been found not 
to be affefted by, or to affeft, the magnetic 
virtue of a loadftone ; neither is it affefted 
by heat or cold * fince an iron bar made 
red-hot, or any conducting fubftance hard 
frozen, when eleftrified, attrafts, repels, 
gives fpatks, See. nearly in the fame manner 
as in its natural temperature. Eleftric at¬ 
traction is obfervable allb in vacuo, and 
eleftric fubftanccs may alfo be excited in 
the vacuum of an air-pump j but both in a 
degree decreafiog in proportion to the rare¬ 
faction *. 

• Laftly, we Hull conclude this chapter 
with remarking, that if the faoe, or any 
part of the body, be prefented to an ex¬ 
cited Eleftric, or to a Conductor ftrongly 
eleftrified, it will feel as if a wind was 
blowing, or rather as if a fpider's web 
was drawn over it* alfo, if the noftrils 
arc prefented to an excited Eleftric, they 
W|U be affefted by a fmell, much refembling 

• This has been lately inveftigared hy fcvcr.d new 
aSptriments, for which fee the lift part at this work. 

that 
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that of phofphorus; but communicated 
Electricity docs not occafion any fuch fen- 
fation, except when a large quantity of it 
does fuddenly pals from one body to ano¬ 
ther. If bodies are kept for fome time 
within the eleCtric effluvia when flrong, 
they will retain the fmell that they acquire 
for a confiderable time after. 


CHAP. VI. 

Of EieSfricity communicated to EtecJricJi 

A S the Eledtric virtue can be fuperin- 
duced on Conductors by communi¬ 
cation, fo may it alfo be communicated to 
EleCtrics: the difference however is, as 
might be expeCted, very remarkable j for 
when one fide of a Conductor is prefented 
to an electrified body, the Electricity will 
inltantly pervade its whole fubltance, on 
account of its conducting nature; whereas, 
when an EleCtric is preiented to another 
EleCtric excited, or to an elcCtrified Con¬ 
ductor, it will with fome difficult}’ acquire 

any 
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any EleCtricity, becaufe its fubltance is 
impervious to that virtue j and in order to 
make it acquire fome, it. mult be feveral 
times, and in different parts, touched with 
the electrified body. That it is as difficult 
to deprive an EleCtric of its acquired Elec¬ 
tricity, as it is to fuperindUce it on its fur- 
face, I think might eafily be fuppofed j for 
the very fame quality, which caufeth it to 
acquire that power (lowly (namely its being 
a Non-conduCtor) makes it alfo part with 
it flowly i ahd, in order abfolutely to de¬ 
prive the EleCtric of its acquired Electri¬ 
city, it mult be touched feveral times, and 
in almolt every part of its furface. With 
fome conducting fubltance. 

In the preceding chapter we ohferVed, 
(hat when an infulated Conductor is pre¬ 
fented to an electrified body, it acquires, 
on the part nearclt to that body, a contrary 
EleCtricity j and on the oppofite part, an 
EleCtricity of the fame kind with that of 
the electrified body; we alfo obferved, 
that thefe two Electricities increafe, as the 
Conductor comes near to the electrified 
b&dy, and that when the Conductor is ar- 
E ' rived 
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rived within the ftriking didance of that 
body, a quantity of EleCtricity flies off from 
the latter; forces its way through the in¬ 
termediate air j and, ftriking upon the for¬ 
mer, renders it throughout poffeffcd of the 
fame Electricity. Thefe effcCts arc in a . 
certain degree alfo obfervablc, when an 
EleCtric, inftead of a Conductor, is pre- 
fented to an electrified body; for the Elec¬ 
tric will alfo acquire, on different fides, 
contrary Electricities: thefe Electricities in- 
creafe, as the didance deereafes; but if at 
laft a fmall quantity of EleCtricify is com¬ 
municated to one part of the EleCtric, that 
EleCtric will not become throughout poffef- 
fed of one Electricity, but will ftill, in fome 
cafes, fhew different Electricities on differ¬ 
ent fidesj and in fome circumftances, many 
repeated changes from pofitive to negative.' 
Electricity may be obferved upon the fame 
EleCtric, as will appear from the following 
experiment; which, however, though men¬ 
tioned by fome very refpeCtablc philofophers ’ 
and electricians, yet I mult confefs that it 
fuceceds very feldom,. if ever, clearly. 

It 
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If the end of a pretty long glafs tube be 
prefented to a body electrified, for inftancc 
pofitivcly, the tube will be found electri¬ 
fied pofitively alfo for the fpace of one or 
two inches at that end ; but, beyond that 
(pace, will be found two or three inches 
electrified negatively; after that, another 
pofitive EleCtricity will appear; and (o, 
alternately, a pofitive and a negative zone 
will follow one another, always weaker 
and weaker in power, till at laft they quite 
vanilh*. Now the caufe of thefe effects 
is always to be deduced from the two 
above-mentioned principles, /. e. the non¬ 
conducting quality of an EleCtric, and the 
properties of bodies in general to acquire an 
EleCtricity contrary to that poffeffed by 
another contiguous electrified body: fo, in 
the above experiment, that end of the 
tube which was prefented to the body elec¬ 
trified pofitivcly, before it received any 
EleCtricity from that body, appeared ne¬ 
gative on the part prefented to it; but, af¬ 
ter it had received fome EleCtricity, ap- 

* See Phisstiey’s Hilt, of EleCt. Per. X. SeCl. v. 
and jEpini Tcntamen, p.192. 
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peared to be pofitivc no further than that 
Eledtricity could be fpread over its fur face; 
but beyond that place a part of the tube 
appeared to be negative, on account of its 
contiguity to the part eledtrified pofitively; 
after that, another place appeared to be 
pofitivc, becaufe of its contiguity to the 
part eledlrified negatively, and fo of the 
fubfequeht changes; and the poiitive Elec¬ 
tricity of one part of the tube cannot mix 
with the adjoining negative part, fo as to 
prevent thefe appearances, becaufe the non- 
condudting quality of the glafs will always 
hinder fuch an effedt from taking place. 

If to one fide of an Eledtric diffidently 
thin, as for indance a pane of common 
window-glafs, a plate of fealing-wax, &c. 
be communicated one Eledtricity, and to 
the oppofitc fide be communicated the con¬ 
trary, that plate in that cafe is laid to be 
charged, and the two Eledbicitics can ne¬ 
ver come together, except a communica¬ 
tion.of condudting fubdances be made be¬ 
tween both fides, or the Eledtric be broken 
by the power of eledtric attradtion. When 
the two Eledlricities of a charged Eledtric 
. • are 
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arc by any means united, and therefore 
their power dedroyed, that Eledtric is then 
faid to be difebarged, and the adt of union 
of thefe two oppofite powers is, for a rea- 
fon hereafter to be mentioned, called the 
tlettric Shock. 

In order to avoid the difficulty of com¬ 
municating Eledtricity to an eledtric plate, 
it k cudomary to coat the fides of it with 
fome condudting fubdance, as tin-foil, gilt 
paper, &c. by which means the charging 
and difeharging becomes very eafy; for 
when the Eledtricity is communicated to 
one part of the coating, it is immediately 
fpread through all the parts of the Eledtric 
that are in contadt with that coating; and 
when the Eledtric is to be difeharged, it is 
fufficient to make a condudting communica¬ 
tion between the coatings of both ddes, in 
order to difeharge entirely the Eledtricitics 
of that Eledtric. 

It will be readily underdood why the 
coatings of both fides of an Eledtric fhould 
not come very near one another towards the 
edge of the plate, for then a communica- 
E 3 > tion 


(C) Jeff Behary 2019 


37 



54 A Complete I'reatjse 
tion between the fame coatings is ready at 
band j and although they do not abfolutely 
touch one another, yet, when they are elec¬ 
trified, the Electricity will eafily force a 
paffage through fhe air, and, by palling 
over the furface of the EleCtric from one 
coating to the other, renders it incapable of 
receiving any charge *. 

By means of charged ElcCtrics, we may 
fee a difplay of the greateft powers of Elec¬ 
tricity ; we can accumulate this power, and 
ufe it advantageoufly in different experi¬ 
ments. By confidering the properties of a 
charged Electric, we become further and 
better acquainted with this fcience, than 
by any other means; and for the enumera¬ 
tion of thefe properties the following chap¬ 
ter is employed, 

• The property of conducing the Ele&ricity over 
their furface is fo remarkable in fome kinds of glafs, 
that they are on this account abfolutely unfit for the 
purpofc of charging and difeharging, 


CHAP, 
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\ . 

CHAP. VII. 

Of charged EleSIrics, or the Leyden Phial. 

I F a glafs plate, whether fmooth or 
rough, be coated with fome conducing 
fubftance on both (ides, fo that the coatings 
do not come fo very near the edge of the 
glafs, as to render it unfit to be charged, 
and if to one of thofe coatings be communi¬ 
cated fome Electricity, the other coating, 
while communicating with the earth, or 
with a fufficicnt quantity of conducting bo¬ 
dies, acquires by itfelf an equal quantity 
of the contrary ElcCtricity ; but if, whilff 
one fide is acquiring Electricity, the oppo- 
fite fide does not communicate with the 
earth, or with a fufficicnt quantity of con¬ 
ducting fubltances, the glafs cannot be 
charged *. Now the reafon why, when one 
fide of the glafs is receiving one EleCtricity, 
the oppofite fide acquires the other, is the 

* Strictly fpeaking, the glafs in this cafe will be 
charged a little, becaufe the air which is contiguous 
to its coating is not a perfedt Non-condudtor. 
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fame as obferved in the preceding chapter, 
i. t. the property of bodies to acquire an 
Electricity contrary to that po He fled by a 
contiguous electrified body ; and the caufe, 
that hinders thefe two Eledricities from 
mixing together, is the interpofition of the 
glafs plate, which is impermeable to Elec¬ 
tricity * j but if the charge is too high, and 
the glafs plate too thin, then the great at¬ 
traction between the two different Elec¬ 
tricities, forces a paflagc through.the glafs, 
difcharges it, and tenders it unfit to receive 
another charge. 

Thefe effects happen in the fame manner 
if the glafs be qot in the form of a plate, 

• This remarkable property of Electricity was firft 
fatisfuflorily obferved (though not originally difcovcr- 
ed, as we have already taken notice of in the Introduc¬ 
tion) at Leyden, with a bottle containing fome water, 
which fervcd for the infide coating, and the unde¬ 
fined application of the hands on the outfide fervcd 
for another coating. A bottle coated on the iuGde 
and outfide for the purpofc of being charged, has 
from thence been called the Lrydtn Ptial, otherwife 
an thdric “Jar ; and the charging and dilcharging, in 
general, of coated glaft, has been called the Ltyita 
Bxftrmmt. 

but 
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but in nny other fhape whatsoever, provid¬ 
ed it be fufiiciently thin; it being not tho 
form, but the thicknefs of the glafs, that 
makes it more or lefs fit to be charged; and 
the thinner it is, the greater charge it U 
capable of receiving; for the ftronger iof 
proportion is the power of the Electricity 
of one fide, to caufe a contrary Eledricity 
on the oppoljte fide, 

How thick a glafs plate or other Eledrie 
(hould be, to become incapable of being 
charged, hath not yet been afeertained, 

A coated glaft is capable of holding a 
greater charge in condenfed than in rarefied 
air, or even than when charged under the 
ufual preffure of the atmofphere, 

If a coated glafs plate, or phial, after 
being charged, be infulated, and only one 
of its lides be touched with fome Con- 
dudor, that fide will not part with its 
Eledricity, becaufc the Eledricity qf one 
fide exifts in ponfequence of the contrary 
Eledricity on the oppofitc fide, and both, 
by their mutual attradion, confine one 

another 
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another upon the furfaee of the glafs. In 
order therefore to difeharge that glafs, both 
its coatings mult be touched at the fame 
time, and connected with the earth: or by 
means of fome Conductor a communication 
mud be made between them; and in this 
cafe the difeharge is faid to be made through 
-that Conductor. 

, } 

When, in order to difeharge a jar, one 
of its coatings is touched firft with a Con¬ 
ductor, as, for inftance, with one end of a 
chain, nothing very particular in that cafe 
will appear*; but as foon as the other end 
of the chain comes within a fufficient dif- 
tance of the other coating, a (park will be 
feen between the end of the chain and that 
ccating,.accompanied with a noife, &c. juft 
as when an excited ElcCtric, or an eledtri- 
fied Conductor, is made to communicate 
with another Conductor; but the power, 

* Jfone coating of a charged jar communicates with 
the earth, while the other coating is expofed >• the free 
air for fome time, the charge of that jar will be filewly 
and gradually diffipated; for while the Elc&rieity of 
one fide goes to the earth, -the Electricity of the other 
is communicated to the air, which, as we obferxed be¬ 
fore, is never a perfect ElcCtric. 
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the light, and the report is in general much 
greater than that of a fpark taken from a 
body limply electrified. 

If the communication between the two 
fides of a charged jar be made by impor¬ 
ted Conductors, as a llender piece of wood, 
a wet packthread, &c. the difeharge will be 
made filcntly and without explofion. 

It is remarkable, that the fpark occalioned 
by the difeharge of charged EleCtrics, al¬ 
though it is more denfe, more powerful, 
and makes -a greater report, yet >is not fo 
long as the fpark drawn from an electrified 
Conductor. 

When the difeharge of a jar is made 
through the body of a living animal, it oc- 
cafions a fudden motion, by contracting the 
mufcles through which it paffes, and gives 
a difagreeable fenfation; for which reafon, 
the effect of difchr.rging an eleCtric jar has 
been generally called the eleftric Shock . 
This Ihock is more fcnfibly felt by fome 
peafons than by others, and it is faid that 
foqie are not at all affected by it 
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The force of the eleCtric (hock, occa¬ 
sioned by glalfes of the fame thicknefs, is 
greater or lefs in proportion to the quantity 
of coated Surface, and the height of the 
charge. Upon this principle, the power 
of the faid fhock, by increasing the quan¬ 
tity of coated glafs, may be augmented at 
pleafure, provided means be ufed powerful 
enough to charge it. » 

A number of coated jars connected toge¬ 
ther in fuch manner that their whole force 
may be united, and aCt like one jar, confti- 
tutes what is called an eleSlrical Battery. 
This battery is the mod formidable and 
entertaining part of an electrical apparatus, 
and by its ufe many wonderful effects are 
produced >—but as the performing of thefe 
belongs rather to the practical, than to the 
prefent part of this Treatife, I Shall only 
enumerate them in this place, and referve 
further particulars for the third part of this 
work. 

In making the difeharge of an eleCtric 
jar, it is furprifmg to obferve with what 
quicknefs the Electricity performs the cir¬ 
cuit 
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cuit from one fide of the glafs to the other. 
It has been found to employ no perceivable 
time in going through a Conductor of feve- 
ral miles, which connected the two coat¬ 
ings of a phial *. 

The force and noife of an eleCtric fhock 
is not affeCted by the inflections of the 
Conductor, through which it goes, but it 
is fenfibly weakened by its length j hence, 
when the circuit, /. e. the communication 
between the two Sides of the eleCtric phial, 
is made by one perfon touching one fide 
with one hand, and the opposite fide with 
the other, the Shock is Stronger than when 
the circuit is formed by many perfons to¬ 
gether joining hands. 

That the Electricity finds fome obstruc¬ 
tion in going through even the belt Con¬ 
ductors, appears evident from this, that in 
fome cafes it will prefer a Short paSTage 
through the air, to a long one through 
Conductors, even the moil perfect. This 
obstruction is greater in thofe places, where 
the Conductors, forming the circuit, do not 

; Paumir'i Hilt, of EleA Per. VIII. Seft. ii. 

lie 
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lie in perfed con tad; and if, the circuit 
being compofed of Condo dors of different 
natures, the Eledricity be obliged to pafs 
from one Condudor to another lefs perfed, 
the obftrudion is Hill greater. If a fmall 
interruption of the circuit be made in wa¬ 
ter, on making, the difeharge (notwith- 
ftanding that the water is a Condudor) a 
fpark will be feen in it, whieh never fails 
to agitate the water, and often breaks the 
vefi'el that contains it. 

A ftrong ihock, fent through an animat¬ 
or a plant, puts an end to animal-as well 
as to vegetable life. If the circuit bo in¬ 
terrupted by one or more EledriCs, or irh- 
perfed Condudors, of a moderate thick-, 
nefs, the eledric ihock will break them, 
and in fome-circumftances difperfe them in 
every diredion, and in fuch manner as if 
the force proceeded from the center of every 
one of the interpofed bodies *. 

•' In fevers! jr.fiances the effect of a (hock upon ar»- 
iiitcrpofed body is evidently greater on that fide of it 
which communicates with that coating of the jar or 
battery, that is yc (TV fled of the pofitivc Elcftricily. But 
of this more will be laid hereafter. 

A ftrong 
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A ftrong ihock, fent through a Sender 
piece of metal, makes it inftantly red-hot, 
melts it, and, if the fufion is perfed, re¬ 
duces it into globules of different magnitudes. 
If the metal be inclofed between pieces of 
glais, the (hock, by melting it, will force 
it into the fubftance of the glafs, fo that 
afterwards it cannot be taken off without 
(craping part of the glais with it. In this 
experiment the glades arc (hattered to 
pieces, and it is feldom that they, refill the 
force of a ftrong ihock. 

If the glades, inclofing the metal, be 
prefTcd by heavy weights, then a remarkable 
fmall ihock is capable often not only to 
raife the weight, but to break fuch thick 
glades, that otherwife require the force of 
a large battery. Thick pieces of glafs may 
be alfo broken into innumerable fragments, 
by only fending a ihock over a fmall part 
of their furface, wflich is prefied by 
weights, without the interpolation of any 
metal. When thefe pieces of glais are not 
broken, they arc marked by the explofion 
with the moft lively priftnatic colours, 
which lie fometimes confufcd, and fome- 
4 times 
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times in their prifmatic order. The colour-* 
cd fpot is evidently formed by thin plates of 
fcales, in part feparated from the furface of 
the glafs; and it generally occupies the 
fpace of about one inch in length, and half 
an inch in breadth. 

In melting wires of the fame metal by 
the eledtric (hock, it muft be obferved, that 
the forces required for that pufpofe muft be 
greater or lefs, according as the lengths of 
thicknefles of the wires are greater or lefs : 
but they are far from bearing any diredt 
proportion to the quantity of metal j for if 
a wire of a given length and diameter bq 
barely melted by a large battery, a wire of 
equal length, and twice the fobftance, would 
perhaps take ten fuch batteries to produce 
the fame effedt upon it. 

When a moderate (hock* is fent through 
an imperfedt metal (efpecially if the circuit 
be formed by feveral pieces, as by a chain), 
ar black duft, in the form of fmoke, will be 

t 

• By a moderate (bock here, 1 meanj One that is not 
•hie to melt the metal through which it paffes. 

feed 
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feen to proceed from the metal; which is 
thought to be fome of the metal itfelf partly 
calcined, and, by the violence of the explo- 
lion, forced from iti. 

If fuch circuit, or part of it, be laid upori 
a piece of paper, glafs, or other Non-con- 
dudtor, this, after the explofion, will be 
found ftained with fome indelible marks; 
and often (hew evident figns of having been 
burnt. A iong and permanent track may 
be marked updn glafs, and fome other bo¬ 
dies, by the eledtric explofion, if the in¬ 
terruption of the circuit be made upon its 
furface. 

What is more remarkable, in confidermg 
the effedts of Eledlricity on metals, is, that 
it revivifies their calces j and, like a true 
phlogiftic procefs, when an.explofion is 
made through a piece of the fame, it in 
part returns into its metalline form; But . 
here one might juftly fufpedt that the phlcr- 
gifton necefiary to revivify the calx is forced 
out of other bodies that contain it, and 
which lie in the circuit. 

F Although 
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Although wc obfc'rved, in the fifth chap¬ 
ter, that Elcdricity and Magnetifm did not 
interfere with one another’s a ft ion, yet that 
muft not be underflood fn general, and when 
a large force of Electricity is meant; for this 
is capable not only of deftroying the virtue, 
or of reverfing the poles of a magnetic 
needle, but even of giving it that virtue. 
When the charge of ten, eight, and even a 
lefs number of fqnare feet of coated glafs is 
fent through a fine fewing-ncedle, it will 
often give it polarity, fo that it will traverfe 
when laid on water*. It is remarkable, 
that if the needle be flruck, lying cart and 
weft, that end of it which is entered by the 
fhock, viz. that end which communicates 
with the pofitive fide of the battery, or jar, 
will afterwards point north; but if the needle 
be flruck, lying north and fouth, that end of 
it which lay towards the north, will in any 
cafe point north; and the needle will ac¬ 
quire a ftronger virtue in this, than in the 

• A fmart ftioke of a hammer will make a needle 
magnetic: but they (bould always be tried before the 
experiment \ for many Imall needles will traverfc upon 
water, without the electric (hock, or the ftrokc of the 
hammer. 

former 
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former cafe. Laftly, if the needle is let 
perpendicular to the horizon, and the elec* 
trie fhock is given to either point of it, af¬ 
terwards the lower extremity of the needle 
will point north *. • ‘ ’• 

That the eledric fpark lhould kindle 
inflammable fubftances, I think might be 
expeCled, when its power has been confi- 
dered in many circumftances, in which it 
has been obferved to ad as a molt pene¬ 
trating and extraordinary fire. In firing fe- 
veral fubftances, afmall fhock is fufficientj 
and inflammable fpirits may be fired even 
by a fpark proceeding from an electrified 
Condudor. 

If the moderate charge of a large battery 
be difeharged between two fmooth furfaces 
of metals, or femi-metals, lying at a fmall 
diftance from each other, a beautiful fpot 
will be marked upon them. This confifts 
of one central fpot, and feme concentric 

• See Dr. Franklin's Letters, p. gOj rod Btccx- 
»ja’s Artificial Electricity, j 731, 73a, 733,734. 

Fa. _ circles. 
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circles *, which are more or lefs didindt, 
and more or lefs in number, according as 
the metal upon which they are marked, re¬ 
quires a lefs or greater degree of heat to be 
melted, and as a greater or lefs force is em¬ 
ployed. 

If the explofion of a battery, bluing from 
a pointed body, as the point of a needle, be 
repeatedly taken upon the plain furface of a 
piece of metal fituated at a little didanve 
from the point, or if i(Tiling from the furface, 
be taken upon the point, that metal will be 
marked with a coloured fpot, confiding of 
all the prifmatic colours difpofed in circles, 
and evidently formed by (bales, or thin 
plates of the metal feparated by the force of 
the explofion -f. 

When the difeharge of a battery is made 
by bringing the ends of two Conductors, 
communicating with the infide and the 
outfide of the battery, in contact with, or 

'• The central Ipot as well as the circles Ije at a little 
diftance from one another; and they are eompoftd of 
dots and- cavities, indicating a true fit (ion. 

,t For farther" particulars concerning thofe circles, 

■ fee the Phil. Tranf. vol. LVUI. 

at 
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at a little diftance from, the furface of fevc- 
ral. conducting fubdances, as water, raw 
meat, &c. it is obfervablc that the Elcdtri- 
city, indead ot entering thofe fubdances, 
goes over their furface, and in a lucid fepa- 
ratc body reaches from Conductor to Con¬ 
ductor j fometimes it prefers a much longer 
paflitgc over the furface, to a (hortor one 
through any fubdance. In this cafe the 
explofion never fails to give a concullion to 
the body, over wlvofe furface it pa lies. • 

The elc&ric explofiort, or even eleCtric 
fparks, when taken in different kinds of air, 
or permanently eladic fluid, was obferved by 
Dr. Priestley to alt like a true phlogidic 
procefs*. But, upon a nicer examination, 
it feeros that the phlogidic principle does 
not proceed from the cledtric fluid itfelf, 
but is detached, by the force of Elcdtricity, 
from thole Conductors, between which the 
explofions or fparks are taken -f-. It inay 
be alfo mentioned in this place to have been 

• See Dr. Phiistley’s feoond vol. of Obfcrvations 
on different Kinds of Air. 

f See my Treatife on Air, and other permanently 
eladic fluids, p. 433. 

F 3 found 
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found by Dr. Pribstley, that every kind 
of permanently elaftic fluid is-a Noh-con- 
dudtor of Elcdtricity; but probably they 
are not all of the fame degree. The co¬ 
lour of the eledtric fpark, although equally 
vifible, yet is not of the fame colour in 
every fort of elaftic fluid. In inflammable 
and in alkaline air, it appears of a purple or 
red colour; in fixed air it appears white. 

The eledtric explofions taken upon the 
leaves of certain flowers, change their co¬ 
lour *. 

Befides the above-mentioned properties 
of charged glafs, there are a few more ob- 
ferved, which as yet have neither been fuf- 
ficiently inveftigated, nor fo far purfued as 
to be reduced under any general laws. They 
afford a great field for fpeculation, and feem 
to be more intimately connedted with the 
nature of Eledtrics in general; but it feems 
not proper to make any general conclufions 
from the fedts already known, at leaft fo as 

• Dr. PxusTtEY’t Hift. of Elearicity, Per. VII. 

to 
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to be inferted in this part of the prefent 
treatife. I fhall therefore employ a chap¬ 
ter for the narration of the fame, in which 
I fhall relate the principal, and more pro- 
mifing experiments hitherto made, ancf take 
notice of the beft conjedlures offered for 
their explanation. This chapter will be 
found at the end of the third part, in which 
place, I think,. it will be more acceptable 
to my readers, particularly fuch as have not 
been much converfant with Elcdtricity, and 
therefore require firft the defeription of the 
elcdtrical apparatus, and the knowledge of 
the experiments ncceflary to prove the fadts 
recited. 


CHAP. VIII. 

Of Atmofpberical EleEiricity. 

W HOEVER has remarked the nu¬ 
merous properties of Elcdtricity al¬ 
ready mentioned, and has confidered their 
extenfive power, will, I doubt not, be 
greatly furprifed, when he compares the 
ftate, in which the fcience remained half a 
F 4 century 
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century ago, with that in which it is at 
prefent ; but his wonder will dill increafe, 
when he is told that Eledricity is not only 
to be # obferved by rubbing an Eledric, or 
warming a Tourmalin, but that it has been 
found to exift in the air, rain, and clouds: 
that thunder and lightning have been difca- 
vered to be its effeds j and that, in fhort, 
whatever has the appearance of fire, or of 
any thing extraordinary in the atmofphcre, 
and upon the earth, has been attributed to 
Eledricity. 

That effeds of Eledricity bore a great 
refemblance to thunder and lightning, had 
been fevcral times remarked by philofo- 
phers, and efpccially by the learned Abbe 
Nollet j but that they Ihould actually be 
found to be effedls of the fame caufe, and 
that the phenomena of Eledricity fliould be 
imitated by lightning, or ihol'e of lightning 
by Eledricity, was neither thought pol- 
fiblc, nor fufpeded, till the celebrated Dr. 
Franklin made the bold alfertionj and 
the French philofophers firfl, and after¬ 
wards Dr. Franklin, proved the fad by 
undeniable arguments in the year 1752. 

' The 
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The fimilarity of lightning and Eledri- 
pity is not to be remarked in a few appear¬ 
ances only, but it is obfervr.ble throughout 
all their numerous effeds, and there is not 
a Angle phenomenon of the one, but may 
be imitated by the other. Lightning de- 
ftroys edifices, animals, trees, &c.; lightning 
goes through the bell Condtidors which it 
meets in its way, and, if its pafTage is ob- 
ftruded by Elcdrics, or lefs perfed Con¬ 
dudors, it rends them, and difperfes them 
in every diredion; lightning burns, and 
melts metals and other fubflances ; a flroke 
of lightning often diflurbs the virtue of a 
magnet, and gives polarity to ferruginous 
fubflances; and all thefe effeds, as has been 
obferved above, may be produced by Elec¬ 
tricity. But, independent of the great fimi¬ 
larity exifting between lightning and Elec¬ 
tricity, what fully proves their identity is, 
that the matter of lightning may be ac¬ 
tually brought down from the clouds by 
means of infulated and pointed metallic 
rods, or by elcdrical kites, and with it apy 
known eledrical experiment may be per¬ 
formed. 

Clouds, 
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Clouds, as well as rain, fnow, and hail, 
that fall from them, are almoft always elec¬ 
trified, but oftencr negatively than pofitive- 
ly; and the lightning, accompanied with 
the thunder, is the effedl of the Eledlricity, 
which, darting from a cloud, or a number 
of clouds, highly eledtrified, flrikes into 
another cloud, or elfe upon the earth; in 
which cafe it prefers the mod lofty and 
pointed places, and by this ftroke produces 
all thofe dreadful effedls, that are known to 
be occafioned hy lightning. 

The air, at fome diftancc from houfcs, 
trees, mails of Ihips, 6cc. is generally elec¬ 
trified pofitively, particularly in frolly, 
clear, or foggy weather j but how the air, 
the fogs, and the clouds become eledtrified, 
has not yet been clearly afcertained, al¬ 
though feveral conjedtures have been offer¬ 
ed; excepting however the principle of the 
eledlricity produced by evaporation and con- 
denfation, which will be conlidered in the 
fequel. 

After that Eledlricity, and the matter of 
lightning were found to be the fame thing, 
x philofophers 
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philofophers began to fufpedt the adlion of 
Eledlricity where it had bcfor? been lefs 
imagined, and not without reafon endea¬ 
voured to reconcile to it feveral other na¬ 
tural appearances. The aurora borealis, or 
northern light, was foon attributed to Elec¬ 
tricity, on obferving that by this that flam-, 
ing light may be imitated *, and that the 
aurora borealis, when very flrong, has been 
known to difturb the magnetic needle -j-, 
which is alfo an effcdl of Eledlricity. 

The accenfions, that are often feen in the 
atmofphere (commonly called falling Stars) 
are thought to be cledlrical appearances. 
The fame is alfo fuppofed to be the caufe 
of fuch other meteors, like white clouds, 
that often appear by night-time, particu¬ 
larly in hot climates. Befides thefe pheno¬ 
mena, water - fpouts, hurricanes, whirl¬ 
winds, and even earthquakes, have been 

• The late Mr. Canton frequently collected Elec¬ 
tricity in a conftdcrable degree, during the time of an 
aurora borealis. His apparatus for that purpofe con¬ 
fided of an infulated fifhing rod, e reeled on the top of 
bis boufc, and having a wire twitted round. 

t Sec the PhiL Tranf. vol. LIX. page 88. 
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attributed to Eledtricity. But now, perhaps; 
itie rtadcr will think philofophcrs too ex¬ 
tra vagdnr, in going fo far with Eledtricity, 
Such thoughts feem at flrd fight to be ex¬ 
travagancies ; but if it be confidcred, that 
they do not appear to contradidt the known 
jaws of nature, that they are riot affertions. 
abfblutely void of proofs, and that they 
ire the thoughts of great philofophcrs, 
then, I think, they rliay be admitted, at 
lea ft fo far as to be tried on pfoper oc- 
fcafions, and to be conlidered as the mod 
platifible conjedtures yet offered in expla¬ 
nation of the mod furprifing phenomena of 
tiatilre *. 

* F6r farther cbnjrfturM, fee Dr. FrankliM's 
L ettoj) and Dr. Priestley's Hift. of Elect. 


CHAP. 


tn EliCTMf ITf. JJ 

CHAP. K, 

Advantages derived from Elettrichy. 

N ATURE, ever wife and admirable ifl 
her adtions, feems to follow a ccr- 
tain fimilarity in her works with a confpjv 
piity of operations, and, from the fimpled 
to thp mod complicated of her objedts, an 
.analogy is obfervablc, which, as jt is woiu 
derful to be confidered, fo it is indrudtive 
apd ufeful. ft is on account of this ana? 
Jogy, that whenever a difeovery is made ip 
any part of natural philofophy; whenever 
a fcience is advanced, we not oply attain t£ 
die knowledge of that fingle law, or par¬ 
ticular fcience, but at the lame time ac¬ 
quire means in general of invedigating the 
pperatio.ns of nature with fomewhat more 
certainty and accuracy; and by purfuipg thft 
analogy we ajre enabled to make further (JijQ- 
coverics, and to improve every branch of 
knowledge, flow fa j Eledfricity has con¬ 
tributed towards this purpofe, I think is 
.junnecclfary to be further proved, whep its 

§ 
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aCtion has been fhown to be To general, and 
£0 powerful, as to perform what no art can 
operate. But, betides the field that Electri¬ 
city has opened for further difeoveries, and 
the fatisfaCtion of that curiofity, which be¬ 
fore attended the contemplation of fo many 
wonderful phenomena as have been ex¬ 
plained by this fcience, there are two great 
advantages derived from Electricity; the one 
is a defence againft the direful effeCts of 
lightning, and the other a remedy for many 
diforders incident to the human body. 

In order to guard edifices or fhips from 
being damaged by lightning, it was judi- 
cioufly propofed by Dr. Franklin, to raife 
a metallic Conductor fome feet above the 
higheft part of the building, and continue 
it down the wall till it penetrated fome feet 
into the ground; by this means the houfe 
could never receive any damage; for when¬ 
ever the lightning fhould happen to fall 
, upon it, it is evident that the Conductor, 
being of metal, and higher than any part 
of the building, would certainly attract it, 
and, by conducting: it to the ground, hinder 
that building from receiving any damage; 
* ’ . it 
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it being well known that Electricity always 
(trikes the neared and bed Conductors that it 
meets with in its way. 

The reafonablenefs and truth of this afler- . 
tion has been confirmed by numberlefs faCts, 
and the practice of railing fuch Conductors 
has been found exceedingly ufeful, particu¬ 
larly in hot climates, where thunder-dorms 
are very frequent, and the damages ,occa- 
fioned by the fame too oden experienced. 

In regard to the condruCtion of fuch Con¬ 
ductors, there have been fome controverfies 
among Electricians; and the mod advanta¬ 
geous manner of ufing them has not, with¬ 
out a great many experiments, and but very 
lately, been afeertained. Some philofophers 
have a (Ter ted that fuch Conductors fhould 
terminate in a blunt end, that they might the 
lefs invite the lightning from the clouds; for 
a blunt end will not attract Electricity from 
fo great a didance as a fharp point. But 
other philofophers have thought a pointed 
termination to be much preferable to a blunt 
One ; and their aflertion feems, on the fol- 
• . lowing 
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lowing accounts, founded on much bettef 
feafoning. 

A (harp-pointed Conductor, it is true/ 
tv ill attract EleCtricity from a greater dif¬ 
iance than a blunt one, but at the fame 
(cue will attract and conduct it by little 
and little, or rather by a continued dream; 
in which manner a remarkably fmall Con¬ 
ductor is capable of conducting a very great 
quantity of EleCtricity; whereas a blunts 
terminated Conductor attracts the Electri¬ 
city in a full feparate body, or explofion; in 
which manner it is often made red-hot, 
melted,- and even exploded in fmoke, and 
by fuch a quantity of Electricity as per¬ 
haps would not have at all affeCtcd it, if it 
had been (liarply pointed.' 

A (harp-pointed Conductor certainly in¬ 
vites the matter of lightning eaficr than a 
blunt one; but to invite, receive, and con¬ 
duct it in (mall quantities, never endangeis 
the Conductor: and the object of fixing a' 
Conductor to a houfe, is to. protfcCi the 
hoafe from the effects of, and not the Con¬ 
ductor, from tranfmitting the lightning. 

It 


• on Electkici t t. Si 
It is an obfervation much in favour of 
(harp-pointed Conductors, that fuch (teeples 
of churches, and edifices in general, as are 
terminated by pointed metallic ornaments, 
have very feldom been known to be (truck 
by lightning; whereas others that have flat 
or blunt terminations, and have a great 
quantity of metal in a manner infulated on 
their tops, are often (truck by it, and it is 
but feldom that they efcapc without great 
damage. However, it happened not long 
ago, that a building fumifhed with many 
(harp conductors was (truck by lightning *. 

Befides thole confiderations, a (harp- 
pointed Conductor, by the lame property 
of attracting Electricity more than a blunt 
one, may actually prevent a (troke of light¬ 
ning -f-, to do which a blunt-ended one is 
abfolutely incapable. 

A Conductor therefore to guard a build¬ 
ing, as it is now commonly ufed in con- 

• See the PhiL Tranf. VoL LXX 1 I. 

f This and other properties of pointed Conductors 
■will be made to appear rcij evidently by experiments. 

G fequenc* 
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fequence of feveral confiderationa, and ex¬ 
periments, fhould confift of one iron rod * 
about three quarters of an inch thick, 
fastened to the wall of the building, not 
by iron cramps, but by wooden ones. Jf 
this Conduftor were quite,detached from die 
building, and fupported by wooden ports at 
the diftance of one or two feet from the 
wall, it would be much better for common 
edifices, but it is more particularly advis¬ 
able for powder-magazines, powder-mills, 
and all fuch buildings as contain com- 
buftibles ready to take firq. The upper 
end of the Condudtor fhould be terminated 
in a pyramidal form, with $e edges, as 
well as the point, very fharp; and if the 
Conductor be of iron, it fhould be gilt, or 
painted, for the length of one or two feet. 
This fharp end fhould be elevated above the 
highert part of the baUding (as above a 
ftsck of chimnies, to which it may be 
fartened) at leart five or fix feet. The 

* Copper would do much better dun iron for i Con¬ 
dudtor j it being i more perfect Conductor of Electri¬ 
city, and at die lame time tot being fubjed to contraft 
mil lb foon aa iron. 

lower 


ei E l e c t n i c i t r. 83 
lower end of the Condudtor fhould be dri¬ 
ven five or fix feet into the ground, and id 
a direction leading from the foundations; 
or it would be better to connect it with the 
nearert piece of water, if any be at hand; 
If this Condu&of, on account of the diffi¬ 
culty of adapting it to the form of the 
building, cannot conveniently be made of 
one rod, then care fhould be taken, that 
where the pieces meet, they be made to 
come in as perfect a contact with one another 
as ’poffiblc \ for, as we obferved before; 
Eledtricity finds confiderable obftrudtion 
where the Comludor is interrupted. 

For an edifice of a moderate fize, one 
Condudtor, in the manner already deferibed; 
is perhaps fufficient) but; in order to fe- 
cure a large building from furtaining any 
damage by lightning, there fhould be two, 
three, or more Condudtors, in proportion 
to the extent of the building. 

In fhip# a chain has often beeri ui'ed 
for this purpofe, which, on account of it* 
pliablenels, has been foun4 very conve- 
G 2 nient, 
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nient, and eafy to be managed among th'i 
rigging of the vcflel j but as the Elcdlricity 
finds a great obftrudtion in going through 
the feveral links, for which rcafon chains 
'have been adtually broken by the lightning, 
fo their ufc has now been almoft entirely 
laid afide; and, 'in their ftead, copper wires 
a little thicker than a goofe-quill have been 
fubftituted, and found to anf'.ver very well. 
'One of thefc wires fhould be elevated two 
or three feet above the higheft mart in the 
vcflel; this fhould be continued down the 
mart, as far as the deck, where, by bend¬ 
ing, it fhould be adapted to the furface of 
foch parts, over which it may moll con¬ 
veniently be placed, and, by continuing it 
down the fide of the vcflel, it fhould be 
always made to communicate with the wa¬ 
ter of the fea. 

In regard to pcrfonal fecurity, in Cafe 
a thunder-florm were to happen while a 
perfon is in a houfe not furnifhed with a 
proper Condudlor, it is advifable not to 
Hand near places where there is any metal, 
‘as chimnics, ■gilt frames, iron cafements, 
* or 


nEtlCTtlCITT. 85 
or the like but to go into the middle of a 
room, and endeavour to (land or fit upon 
the .feeft Non-condu&or that can be found 
at hand, as an old chair, a fiool. See. " It 
“is flill fafer (fays Dr. Franklin) to 
“ bring two or three matrafics or beds into 
“the middle of the room, and, fofding- 
“ them up double, put the chair upon 
“ them f for, they not being fo good Con- 
" dudtors as the -walls, the lightning will 
“ not choofe an interrupted courfe through 
“ the air of the room. and the bedding, 
“ when it can go through a continued 
" better Conductor, the wall. But where 
“ it can, h c had, a hammock or fwinging 
“ bed, fufpended by filk cords, equally 
" diftant from the walls on every fide, and 
“ from the cieling and floor above and bc- 
“ low, affords the fafeft fituation a perfon 
“ can have in any room whatever, and 
** what indeed may be deemed quite free 
“ from danger of any ftroke by lightning.” 

. I 

If a ftorm was to happen whilfr a perfon 
is in the open fields, and far, from, any 
building, the.beft thing hp can do is ; to re¬ 
tire within a fmall diftanco of tne h>gheft 
G 3 tree 
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tree or trees he can get at; he muft by no 
jncans go quite near them, but fiiould ftop 
at about fifteen or twenty feet from their 
putcrmoft branches j for if the lightning 
fhould fall thereabout, it will very probably 
flrike the trees; and in cafe a tree was to he 
fplit, he is fafrj enough at that difiance from 

In regard to the other great ufe of Elec¬ 
tricity, viz. its application as a medicine, 
there have been many opinioris pro and 
centra, and the reputation of medical Elec¬ 
tricity has been very dubious and fluctu¬ 
ating; owing to the exaggerations, the mis¬ 
takes, the prejudices, and the frittered of 
thefte Who have admirriftered it in phyfical 
calls. But after many experiments, and 
after overcoming the rooted prejudice of Se¬ 
veral phyficians againft medical Electricity, 
jt has been clearly proved, that, when 
properly "managed, it is ah harnfiefs reme¬ 
dy, which Sometimes inftantaneoufly re¬ 
moves divers complaints, generally relieves, 
ar>d often perfectly cures various difbrders. 
Some of which could not be removed by the 
2 utmoft 
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tordft endeavours of phyficians and fur- 
geons. 

It is an important remark, that Electri¬ 
city, when properly managed, if it does 
noteffeCt a cure, at lcafr it produces no bad 
efiteft. The few cafes in which it feems to 
have produced any harm, are of a doubtful ' 
nature. 

. The remarks made by philofophers, re¬ 
lating to the effects of Electricity upon the 
human body in general, are the following; 
viz, that by electrization, whether pofitive 
or negative, the pulfc of a perfon is quick¬ 
ened, the number of pulfatidns being ge¬ 
nerally increafed about onc-fixth; and 
that glandular fecretions, and the infenfiblc 
perfpiration, are promoted, and often even 
reftored, when they had been entirely ob- 
ItruCted. Thefe effects may be proved by 
feveral experiments, independent of phyfi¬ 
cal cafes; and I think nobody will deny, 
that fuch promotions are not only bene¬ 
ficial, but abfolutely neceffary for removing 
feveral diforders. It might be naturally 
fufpeCted, that the promotion of perfpi- 
• G 4 raticn. 
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ration, and of glandular fccretion, were 
only the confequence of the accelerated 
pulfation, and not the immediate effect 
of Electricity: but the contrary is eafily 
proved, by obferving that, in various cafes, 
the quickening of the pulfation by other 
means, independent of EleCtricity, as fear, 
exercife, &c. did not promote thofe fe- 
cretions nearly fo much, if at all, as electri¬ 
zation; and alfo, that glandular fccretion 
and perfpiration are often promoted by 
EleCtricity, when applied only to a parti¬ 
cular part of the body, in which cafe it fel- 
dom, if ever, accelerates the pulfation. 

Hitherto it has not been difeovered, that 
the eleCtric fluid aCts within the human body 
by any chymical property, as moft medi¬ 
cines generally do; but its action, by which 
it produces the above-mentioned effects, 
may be confldered merely as a mechanical 
ftimulus; for it feems to aCt as fuch, even, 
' within thofe parts of the body, which, 
efpecially when difeafed, are moftly out of 
the reach of other remedies, j ... 

Formerly, in order to /Emulate, or in 
general to apply EleCtricity to any difeafed 

part 
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part of the human body, llrong /hocks, or 
at lea/l very pungent /parks, were thought 
neceflary; but at prcfcnt it is very reafon- 
ably eftablifhed, upon experience, that ihe 
greateft eleCtric powers which can be ap¬ 
plied with good expectations, are exceed¬ 
ingly fmall lhocks and moderate /parks, 
the proper force of which will be particu¬ 
larly deferibed in the fequel; but that, in 
general, the moft proper treatment is, to 
throw the fluid by means of a wooden 
point, as it is commonly called, or merely 
by a metallic point; in which laft cafe, the 
perfon electrified feels only a gentle wind, 
upon that part of the body towards which 
the point is directed. 

By confidering the above-mentioned ef¬ 
fects of EleCtricity, one may naturally fuf- 
peCt, that in cafes of preternatural dif- 
chargcs, the application of EleCtricity would 
be rather injurious than beneficial; be- 
caufe in thofe cafes the difeharge is required 
to be fuppreffed, and not promoted. In 
refpcCt to this important point, it has been 
obferved, that if ftrong lhocks, or very 
pungent fparks, be given to the patients 

afflicted 
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afflicted with thofc difcharge , the difeafe 
is feldom cured, and on the contrary is 
often increafed; but when only the fluid is 
drawn from the part, by means cf a wOoden 
point, or at inoft exceedingly finall (hocks 
are adminiftered, when the feat of the dif¬ 
eafe is more internal, then the difcharge, 
&e. is at firft generally promoted for a few 
days or hours, according to the nature of 
the difeafe and other circumftances, bat 
afterwafds it lcflcns by degrees, till it is 
quite cured. In cutaneous eruptions, the 
application of Eledtricity is generally at¬ 
tended with fimilar effedts.—The eruption 
firft. fpreads farther for a fhort time, and 
afterwards leflens by degrees till it quite 
vaniflies. From thefe obfervations it ap¬ 
pears, that the application of Eledtricity, 
when judicioufly managed, docs not mere¬ 
ly promote any difcharge or circulation of 
fluids, but rather afiifts the vis vita, or 
that innate endeavour, by which nature 
tends to reftore the found ftate of the 
injured parts of a living animal. It may 
perhaps be ever difficult to explain, in 
what manner Eledtricity afiifts that natural 
endeavour i but experience (hews the cer¬ 
tainty 
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tainty of the fadt, and with it we rnuft 
he gratefully contented-; for we may apply 
the effedts to Our Wants, though we arc ig¬ 
norant of tbeir cauft, and of its mode of 

aifting- V'~ i 
» 

* * * * * t * 

Whon an eledtric (hock is fent through 
any part of the body, an inftantaneous invo¬ 
luntary motion or convulfion is occafioned, 
which (hews that the mufcular fibres through 
which the (hock is fent, are expanded, or in 
Ibme other manner cofivulled. This invo¬ 
luntary motion, though not fo ftrongly, is- 
occafioned aHo by (parks, and often even 
by drawing the fluid.—'Farther, when a 
(hock is fent through or over fcveralfub- 
ftances befides the human body, a tremu¬ 
lous motion and an expainfion is evidently 
occafioned, as 'may be Ihevvn by many 
eiedtrical experiments. Now all thiefeob- 
frrvatfons may perhaps, in a manner, ex¬ 
plain the adtion of Eledtricity upon the 
organized parts of an animal body, by com¬ 
paring it with the tremulous motion given 
to pipes of any fort, through which fluids 
are txanfinitted, in order to accelerate their 
paflage, and to prevent any ftoppage which 

might 
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might arife from ftagnation or accumulation 
of grpCi bodies. Perhaps the reafon why 
ftrong (hocks are generally hurtful, , may be 
becaufe the irritation they give to,the ob-i 
ftrudted parts, efpecially when they are very 
minute and delicate, breaks their organiza¬ 
tion; the force being greater than thole parts 
can naturally bear. 

Independent of undeniable practical ob- 
fprvatioDfc when it is only admitted that 
Electricity promote?. natural iecrctidns and 
circulation, which; it certainly:,does* there 
follows, that its application. muft be be¬ 
neficial in cafes of..unnatural difeharges; 
for in thole cafes the difeharge is otca- 
fioned by the obftrufition of the natural 
■wavs; but EleCtricity removes thofc ob- 
ItruCtions, which is the lame thing as to 
promote natural /ecretion and circulation;, 
therefore, it mull fuppreds the unnltyral 
dilcharge, which can no longer exift. when 
the natural courfc of the fluids has been rc- 
Ifored. . , ... ... 

With retpeCt to difeafes in general, two 
Hates of the affcCted- parts fijoaLi.be con- 
9 fidered. 


-MEuctsitity- 
fidered. The firft is, the immediate and 
recent caufe of the difeafe; and the fecond 
Hate is, the alteration of other parts, 
efpecially folid, which is oceafioned‘by the 
long continuance of the firft and principal 
caufe; thus, for inftance, the weaknefs or 
rupture of fome vefl'els within the body, 
may occafion exttavafation of fluids, which 
is the firft ftate of the difeafe. Now if 
thefe extravafated fluids continue in any 
part of the body, they will gradually oc¬ 
cafion a fuppuration, an inflammation, or 
other fymptems, which vary according to 
innumerable circmftances. This we may 
confider as the fecond ftate of the difeafe. 
Again, when a palfy deprives a part of the 
tody of its motion, the flelhy and even the 
more folid parts, in procefs of time, waft® 
and become disfigured; which is the effect 
of the obftruCted motion and circulation, 
and which we may therefore confider as 
the fecond ftate of the difeafe; and fo of 
the reft. Now it has been obferved, that 
the power of Electricity often removes the 
firft ftate of the diforder; but the latter is 
very feldom cured by it. Indeed it lceins 
almoft impolfible that a disfigured bone or 
- ' deftroved 
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deftroyed-organization fhould'be reft or ed 
*o its found ftate by means,of Electricity. 
Pr. Franklin having eledrified feveral 
paralytic perfons in America, obfcrved, that 
they were generally relieved for a few days 
at the beginning, but that they afterwards 
.either did not mend, or relapfed into the 
ftate they were before the ufe of Elec¬ 
tricity ♦. Here it mull be obferved, that 
thofe paralyses were moftly of a long 
Handing, and aUo that the method, pradiftd 
by the Dodcr, was to give ftrong fhocks, 
which we have already remarked to be ra¬ 
ther prejudicial. 

In general, the application of Eledricity 
has been found to be of very little ufe in 
cafes of long Handing j bepaufe, as. we ob¬ 
ferved above, the more felid parts, by the 
long continuance of the diforder, have un¬ 
dergone fuch alteration, as cannot be re- 
ftered by a mere ftimulus, fuch as the 
eledlric adtion is fuppofed to be. How¬ 
ever, fometimes difeafes of many years 

• See Dr. Fxamkun’s Philpfophkal Letters, 
Papers, &c. and Dr. Priestley's Hift. of Eleetri- 
aity* 

[landing. 
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ihuiding have been pcrfedtly cured or re¬ 
lieved by means of Eledlricity. In thefe 
cafes, therefore, although there may be left 
hope of effeding a cure, it is not improper 
to apply the power of Eledricity, which, 
when judiciovdly managed, does never pro¬ 
duce any bad effeds. 

Hitherto, I do not know that any au¬ 
thentic fadts have (hewn any difference 
between the application of different kinds 
of Eledlricity, in medical cafes. Whether 
the patients be eledrified by the prime 
Condudor, or the infulated rubber of the 
ufual eledtrical machines, viz. whether they 
are eledrified pofitivcly or negatively, feems 
to be quite indifferent. 

In refped to the cafes in which Elec¬ 
tricity may be applied j experience (hews, 
that in general, all kinds of obftrudions, 
whether of motion, or circulation, or of 
fecretion, are very often removed or alle¬ 
viated by Eledricity. The fame may be 
alfo ftid of nervous diforders; both which 
include a great variety of difeafes. To 
perfons afflided with the venereal dlfeafe, 

or 
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or to pregnant women, electrization ha'* 
been thought to be pernicious; but my 
reader may be allured, that even in thofe 
cafes it may be ufcd without fear, if it be 
judicioufly managed. When pregnant wo-*- 
men are to be clcCtrified fop any diforder, 
the (hocks Ihould be abfolutely forbidden; 
and even when the other more gentle treat¬ 
ments are ufed, a condant attention Ihould 
be given to any phenomenon that may ap¬ 
pear in the courfe of the electrization; the 
method of which Ihould be increafed, di- 
miniflied, or fufpended, according as cir- 
cumftances may indicate. 

Having thus given a fummary view of 
the theory of /medical Electricity, without 
entering into the detail of any phyfical 
cafes, 1 (hall referve to treat at large of the 
practical part, for the latter end of this 
work. 


CHAP. 
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f 

Containing a compendious view of the prin¬ 
cipal properties of EJeElricity. 

A FTER the laws hitherto edabliflied 
in the fcience of Electricity have 
been exhibited at large, and the particulars 
relating to each have been fufficiently con- 
fidcred, it will not be amifs to Ihow in how 
fmall a compafs thofe laws may be reduced, 
and how narrow is the foundation of all 
that has hitherto been done. 

I doubt not but this recapitulation will 
prove very ferviceable to thofe, who are no¬ 
vices in EleClricity, as, by getting in me¬ 
mory a few particulars, they will not only 
reconcile all that which has been faid be¬ 
fore, but will alfo be enabled themfclves to 
explain mod of the following experiments, 
and to underdand the application of the 
hypothefis, of which we fliall next proceed 
to treat. 

h Air 
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All the natural bodies are divided into 
two daffe*, i. e. Eledrics and Condudors. 

• Eledrics are fuch as may by fome means 
r be excited, fo as to produce Eledrical ap- 
• pearances; but Condudors are fuch as can¬ 
not be excited by themfelves, e. without 
the interference of an Eledric: further, 
eledrical fubflances will not tranfmit Elec¬ 
tricity, whereas the fubftance of Conduc¬ 
tors is pervaded by it. 

Eledricity may be produced four ways, 
j. e. by firidion, by heating and cooling, by 
melting, or pouring one melted fubftance 
into another, and by evaporation. 

When two different bodies, except they 
are both Condudors, are rubbed together, 
they will both (provided that which is a 
Condudor be infulated) appear eledrified, 
and poffeflcd of different Eledricities; fo 
when a piece of fmooth glafs is rubbed 
with an infulated piece of leather, it ac¬ 
quires one kind of Eledricity, called the 
vitreous, pofitive or plus Eledricity j and 
the infulated leather acquires the other, 

called 
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tailed the refniout, negative or minui Elec¬ 
tricity. 

The difference between ihefc two Elec* 
tricities confifts principally in the appear¬ 
ances of their light, and in the phenomena 
Of atlradion and repullion. 

When the pofitive Eledricity it enter¬ 
ing a pointed body, it caufes in general the 
appearance of a lucid ftar or globule on that 
point} but the negative Eledricity gene¬ 
rally fhows a lucid pencil of rays feeming 
to iffue from the extremity of the pointed 
body; 

Bodies, pofleffed of the fame Eledricity; 
tepel each other} but bodies; pofleffed of 
different Eledricities; attrad each other. 

Whenever bodies of ahy kind come 
within the fphefe of adion of an eledri¬ 
fied body, except they are very fmall, and 
infulated, they become adually pofleffed of 
the Eledricity contrary to that of the elec¬ 
trified body, to which they are prefented. 

H a No 
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No Eledricity can be obferved upon thd 
furfa.ce of any eledrified body, except that 
furface is contiguous to an Eledric, which 
'Eledric can fomehow or other acquire a 
contrary Eledricity at a little diftance. 
Otherwife,—no Eledricity can appear upon 
the furface of any eledrified body, except 
that furface is oppofitc to another body, 
which has adually acquired the contrary 
Eledricity, and thefe contrarily eledrified 
bodies are feparated by an Eledric *. 

If 

• On confidering this principle, it may be afleed, 
why any Eledricity can be obferved upon the furface 
of an electrified body, that is infulatcd at a confidcr- 
able diftanee from other Conductors ? Or, which is 
(he Eledric, that is contiguous to the furface of an 
eledrified Conductor, or excited Eledric, and which 
has adually acquired a contrary Elcdricity-at a little 
dillance from the faid furface ? To this queltion is 
anfwcred, that the air is in general the Eledric, 
which is oppofitc to the furface of any elcCtrificd body, 
which being not a perfcCt clcCtric, docs cafily ac¬ 
quire a contrary Eledricity on a Itratum of its fub- 
ftance, that is at a little diftance from the elcCtrificd 
body; and in confcqucncc of this itratum, it acquires 
another ftratum contrarily cleCtrlfied, and at a little 
difiance from the former; to this, other ftrata fucceed, 
alternately poficEcd of pofitive and negative Electri¬ 
cities, 
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If the rcpuliion exifting between bodies 
poflefled of the fame kind of Eledricity be 
excepted, all the other electrical phenomena 
are occafioncd by the paflage of Electricity 
from one body to another. 

A confiderable quantity of Eledricity 
exilts in the atmofphere, and is certainly 
employed for fome- great purpofes of na¬ 
ture. 

The air, the clouds, the rain, the hail, 
the fnow, and the fogs, are almoft always 
elcCtrificd; but electrization has not been 
found to promote or retard coagulations, or 
the freezing of water. 

Thefe few laws, well confidered, will be 
found to contain almoit all that is known 
of the fubjeCt, and if properly applied, they 

cities, and dccrcafing in power until they vanifh, or 
.come to the walls of the room, &c. The experiment 
of the glafr tube, mentioned in the Vlth chapter, 
{hows that, in general, when an Eledric, fufficicntly 
denfe, is prefcnted to an eledrified body, it acquires 
fuccefltvc zones, or ftrata of pofitive and negative Elec¬ 
tricity. 

H 3 may 
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' may explain moil of the experiments that 
follow. 

JJefides what has been faid in this part of 
the prefent Treatife, there are feveral other 
maxims, rules, &c. to be known in Elec¬ 
tricity ; but as thefe moftly refped the real 
pradice, fo they will be occafionally infert- 
ed in other places, that feem better adapt, 
cd to their reception. 


PAR? 
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PART II. 

THEORY OF ELECTRICITY. 

CHAP. I. 

Tie Hypotheju of Pofittve and Negative 
Eleilricity. 

T is the bufinefs of Philofophy to colled 
the hiitory of appearances, and from 
thefe to deduce fuch mechanical laws, as 
may either be thcmfelves of immediate ufe, 
or lead to the difeovery of other fads more 
interefting and neceflary for the happinefs 
of human kind. After a number of fuch 
conftant appearances, which are called na¬ 
tural laws, have been eitabliihed, and con¬ 
firmed by a fufficient number of experi¬ 
ments, it is then proper to inveitigate the 
caufe of thofe effeds; which, if it be once 
difeovered, and its mode of ading be afeer- 
tained, puts an end to the trouble of expe¬ 
rimental inveltigation, and renders the ap¬ 
plication of its effeds certain, and deter- 
ptinate. 

H 4 Caufes 
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Caufes and effetts arc To intimately con-, 
netted and dependent on each other, that 
throughout the fyftcm of nature we every 
where difeover a feries of energies, which 
whilft they are depending on, and derived 
from, their preceding terms, are at the fame 
time the caufes • of -their fucceeding ones. 
But what is the firft caufe of all the reft, 
which being not the effett of any preceding, 
may be called the lburce of all, and the firft 
term in the feries ? In contemplating this 
fource, the mind is loft in wonder, and, af¬ 
ter we are advanced a few fteps, we find 
that a cloud obftrutts our further progrefs, 
and, from continuing our inquiry and con¬ 
templation, nothing more can be derived but 
an argument to prove the imbecility and 
fhortnefs of our underftanding. This how¬ 
ever is not the fubjeft of the prefent Trca- 
tife; and all I meant to deduce is, that, after 
the laws of Elottricity have been confidercd, 
it is neceffary that we fhould go a little 
further, and inveftigate, if poflible, the im¬ 
mediate caufe of that property in nature, 
pr confider the moft probable conjettures 
that have been offered on this fubjett: by 
the knowledge of which we may explain aft 

thq 
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the known clettrical appearances, and adapt 
their effetts to our purpofes with fomewhat 
more certainty and precifion. 

The vaft number of hypothefes that have 
been framed in explaining the elettrical 
phenomena, from the infancy of the fcience 
to the prefent time, may be eafily imagined, 
by confidering the great number of labour¬ 
ers, and the difeoveries that have been pro¬ 
duced without intermiflion in this field of 
wonders. It would be not only an endlefs 
work to relate all the hypothefes hitherto 
offered, but alfo an ufelcfs one, when they 
have been evidently contraditted by feveral 
experiments, and after they have all given 
place’to the hypothefis of a finglc elettric 
fluid, which generally goes under the name 
of Dr. Franklin's. That although this 
hypothefis explains all the known elettrical 
appearances, it is however not a demon- 
ftrable truth, but the moft probable fuppo- 
fition, I confefs ; and, in order that a due 
diftinttion might be preferved between the 
knowledge of fatts, and the fuppofition of 
their immediate caufe, I have feparated the 
former from the latter, and followed that 

method 
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method which fcemed more philosophical 
sad LnftruCtive j but now to make further 
apologies for admitting this hypothecs, at 
a time when nmnbcrlcfs experiments fpeak 
dear in its favour, would be doing an in¬ 
jury to- the philofophicul world in general, 
and efpeciaUy to the ingenious philofophers 
that propofed and improved it. 1 (ball 
therefore, without further preamble, lay it 
down as it is now commonly and rcafonably 
admitted; and (hall ufe it in the explana¬ 
tion of the following experiments. 
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laid to be in its natural or non-elcBrified 
fiate: but if a body dhows any electrical ap¬ 
pearances, it is then laid to be electrified, 
and it is fuppofed that it has either acquired 
an additional quantity of eleCtric fluid, or 
that it has loft fome of its natural (hare. A 
body having received an additional quantity 
of eleCtric fluid, is laid to be overcharged, or 
pofitivefy eleBrified-, and a body that has loft 
part of its natural quantity of eleCtric fluid, 
is faid to be undercharged, or negatively elec¬ 
trified. 


All the phenomena called EleCtrical are 
flip poled to be effected by an inviflble fub- 
tifc fluid cxifting in all the bodies of the 
earth- It is fuppofed alfo that this fluid is 
very elaftic, i. e. repulfive of its own parti¬ 
cles, but attractive of the particles of other 
matter. 

When a body does not fhow any electri¬ 
cal appearances, it is then fuppofed to cou- 
tain its natural quantity of eleCtric fluid (but 
whether that quantity bears any proportion 
to the quantity of matter in general, or not, 
is uncertain), and therefore that body is 

faid 


From hence it appears, why the terms 
pofitive and negative, or plus and minus Elec¬ 
tricity came to be ufed ; for the firft fignifies 
a real plus, pr fuperfluity, and the fecond a 
real minus, or deficiency of the quantity of 
flcCtric fluid proper to a body. t 


By this hypothefis, which is analogous to 
the other phenomena of nature, the elec¬ 
trical appearances are eafily explained, and 
there is not a Angle experiment that feems 
to contradict it. Firft it appears, that when 
an eleCtric and a conducing fubftance arc 
rubbed together, the Electricity is not then 
produced; but by the aCtion of rubbing, one 

6 body 
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body pnrnps, as It.were, the eledric fluid 
from the other*hence, if one becomes 
overcharged with it, or pofitreely electrified; 

• • By what mcclunlfui 'one' body exlra&s t&c cleftvie 
fijiiJtwri tile other is; not, yetJcimwiL (1 T]ie celebrated 
Father Beccakia fuppofes that the aftion of rubbing 
uiircJoth the capacity of the Elcftric, ht'. renders that 
pert of the Elcftric, which is actually under the rubber, 
capable of containing a greater quantity of define fluid; 
Scare it receives from tbc rubber an additional (hare of 
fluid: which is mamfeded upon the furfacp of the Elec¬ 
tric, when that furface ircome out of the rubber ; in 
which Hate it lofcs, or, as it were, contrail* its ca¬ 
pacity. Father Beccaria’s experiment to prove this 
fcpppiition is the following:—He caufed a glafs plate 
tp be rubbed by a rubber applied on one fide of the 
plate, while it was turning vertically; and holding at 
the fame time a linen thread on the other fide of the 
plate, }ult oppofitc to the rubber, he obfcrvqd, that the 
thread was not attracted by that part of the glafs which 
correfpondcd to the rubber, but by that which was op- 
pofite to the furface of the glafs that had juft ccSme 
out of the rubber; which fhews that the fluid acquired 
by the glafs plate, did not manifcft its power until the 
furbcc of the glafs was come out of tbc rubber. But, 
query, in what manner docs the glafs augment its capa¬ 
city of holding the elcftric fluid by the action of the rub¬ 
ber? See Dr. Frawki.in’s Letters, ire. I 34. Befides 
this, there are other experiments to be mentioned in the - 
comic of tli» wotlt, which clearly fhew that the capacity 
of a body to hold Electricity is mcrcafed by the vicinity 
of certain other bodies. 

th« 
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ihc other nruft neceflarily be undercharged, 
>r eledrified negatively, except its deficiency 
dc fupplied by other bodies communicating 
tvith it. From hence alfo appears the rea- 
!bn, why, when an Electric is rubbed witli 
tn infulated rubber, it can acquire but little 
Eledricity; becaufe in that cafe, the rubber, 
not communicating with other Condudors, 
:an lupply the Elcdric with only that Tmail 
quantity of fluid which belongs to itfelf, or 
which it colleds from die contiguous air. 

Eledric attradion is eafily explained: for 
this does not cxift, except between bodies 
differently eledrified j which mud certainly 
it trad each other, on account of die attrac¬ 
tion exifting between the fuperfluous elec¬ 
tric fluid of the bodies eledrified pofitivcly, 
and the undercharged matter of the bodies 
eledrified negatively. 

As to the repulfion exifting between bo¬ 
dies poflefled of the fame Eledricity; in or¬ 
der to underftand its explanation thorough¬ 
ly, the reader mu ft be reminded of the 
principle mentioned in the preceding part, 
which is, that no Eledricity, i. e. the elec¬ 
tric 
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trie fluid proper to a body, can neither b< 
augmented nor diminished upon the Surface 
of that body, except the Said Surface is con¬ 
tiguous. to an Ele&ric, which can acquire a 
contrary Eledbricity at a little distance} frorr 
whence it follows, that no Ele&ricity car 
be difplayed upon the facing furfaces of twe 
bodies that are fulficiently near one another 
and both poflefied of the Same Eledlricity, 
for the air that Stands between thofe contigu¬ 
ous Surfaces has no liberty of acquiring an] 
contrary Electricity. This being premifed 
the explanation of Eledtric repulsion become: 
very eafy. Suppofe, for instance, that twe 
Small bodies arc freely fufpended by infulatec 
threads, fo that when they are not aledtrifiet 
they may hang contiguous to one another 
Now fuppofc thofe bodies to be eledtrifiec 
either positively or negatively, and then the) 
muft repel one another j for either the in- 
creafed, or the diminished natural quantity o: 
eledtric fluid in thofe bodies, will endeavoui 
to diffufe itfelf equally over every part of th« 
furfaces of thofe bodies; and this endeavoui 
will caufe the faid bodies to recede fron 
each other, fo that a quantity of air may tx 
interpofed between thek furfaces, fufficiem 

P 
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to acquire a contrary EleQricity a* a little 
diftancc from the faid furfaces.—Otherwise 
if the bodies, poffeSTed of the fame Eledri- 
city, do not repel each other, fo that a faiE- 
cient quantity of air may be iwterpofed be¬ 
tween thek furfaces, the increafed quantity 
of elettric fluid, when the bodies are elee- 
trifred pofitively, or the remnant of it, whe» 
the bodies are cledlrified negatively, by the 
above principle, cannot be diffnfed equally 
throughout, or over the furfaces cf thoic 
bodies; for no Ele&ricity can appear upon 
the furfaces of bodies in contaft, or that are 
very near one another. But the cledtric fluid, 
by at tracing die particles-of matter, endea¬ 
vours to diffufe itfelf equally throughout, or 
over the furfaces of thole bodies; therefore 
the faid bodies are, by this endeavour, forced 
to repel one another. 

I think it is unneceSTary to infift further 
upon the above explanation; for the princi¬ 
ple, upon Which it. depends, feems univer¬ 
sal and clear, fo that it may be eafily applied 
to explain eledfrtc repulsion in general, as 
well as the repulsion between the above- 
mentioned two bodies. 

The 
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The charging of coated glafs, and other 
ElcCtrics, as well as the other phenomena of 
Electricity, may alfo be ealily accounted for 
by the above-mentioned hypothecs of Elec¬ 
tricity ; but I think it unneceflary to enu¬ 
merate and account for all the particulars 
in this place, as we (half have occalion to 
l'peak of them in the explanation of the ex¬ 
periments in the third part. 


CHAP. ir. 

Of the Nature of the e!e£lric Fluid. 

HE human mind, never fadsfied, after 
the caufe of fome cffcCts has been dis¬ 
covered, or only gueffed at, attempts to in- 
vcfiigate fome more indmate quality, and 
even the origin of that fuppofed caufe, 
making further fuppofitions, and framing 
other hypothecs, which, by the courfe of 
things, mult certainly be lefs probable than 
the former. This unlimited endeavour to ac¬ 
quire knowledge is often too ridiculous to 
be purfued, on account of its abftrufenefs 
and uncertainty, cfpccially when the flops 
immediately preceding the fubjeCt in hand 
have but a fmall degree of probability. It 
is from hence that Philofophcrs have fre¬ 
quently 
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tjuendy fpent a great deal of time, and trou¬ 
ble, in attempting to difcover the properties 
«nd caufes of. what exifted only in their own 
imaginations. Sometimes, however, when 
a fuppofed cxiflcnc* comes fo very near to 
truth, that the mod fceptic Philofopher he- 
fitates not to confefs the probability of it, 
or when he can invent no argument to evince 
the contrary, then it is not only allowable, 
but neccffary for the bulinefs of Philofophy, 
to purfue the inquiry further, and, if no¬ 
thing elfc can be afeertained, at lead to pro- 
pofe fome further conjectures upon the for¬ 
mer hypothefis. This now is the cafe in 
the fcience of Electricity; and after we have 
related the molt plaufible hypothefis as yet 
offered, i . e. that of a Angle-claftic fluid, we 
come in this place to confidcr the effence of 
this fluid, in order if poflible, that we might 
attain to, at lead, fome probable conjecture 
rofpeCting its materials, 

When nothing more than eleCtric attrac¬ 
tion and repulfion had been obferved. Elec¬ 
tricians fuppofed that thefe were effected by 
a -kind of unCtuous effluvia proceeding im¬ 
mediately from the electrified body; but 
I when 
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when the light, the burning quality, the 
phofphoreal fmell, 6cc. was perceived to be 
produced by excited Ele&rics, then it was 
naturally fuppofed, that the ele&ric fluid 
was of the fame nature with fire. This opi¬ 
nion has prevailed much among feveral 
Philofophers, and it is from hence, that 
the eledVric fluid has been commonly called 
Eledtric Fire. Bcfides this fuppofed identity 
of the elcdlric fluid, and the clement of fire, 
there have been two other opinions con¬ 
cerning the cffence of this fluid ; it having 
been thought by fome to be the ether of 
Sir Isaac Newton, and by others (whole 
opinion feems to be the moll probable) to 
be a fluid fuigeneris, i. e. different from all 
other known fluids. 

In order the more regularly to examine 
thefe conjectures, it will be ncceffary to pre- 
mife fomething in regard to the nature of 
fire, at leaft lb much as is futficient for the 
prefent purpolc. 

The element of fire may be confidered in 
regard to its origin, to the different Hates of 
its exigence, and to its effe&s. In regard to 

its 
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its origin it is commonly Ipecified under the 
names of Celeflial, Subterraneous, and Cu¬ 
linary Fire; underftanding by the firft, that 
which proceeds from the fun, and, by being 
difperfed throughout the univerfe, gives life 
and motion to almoft every thing that exifts j 
by the fecond, that which is the caufe of 
volcanos, hot fprings, £cc. and laflly, under 
the name of Culinary Fire, underftanding 
that which is commonly produced upon the 
earth, by burning feveral fubftanccs. Thefc 
diftinCtions however are little if at all ufe- 
ful; for, whatever be the origin of fire, its 
effefts are always the fame. 

In refpeCt to the different ftates of its ex¬ 
igence, the Chymifts know only two; the 
firft obvious one, and indeed that, to which 
only is given the name of Fire, is that ac- 
ttiSl agitation of the particles of that cle¬ 
ment, which produces the complex idea of 
lucid, hot. See. that is commonly under - 
ftood under the name Fire-; and the other 
ftate is the real principle of fire exifting as 
a conftituent principle in feveral, and per¬ 
haps all fubftances 5 or, that matter, whofe 
particles, when agitated in a peculiar and 
I 2 violent 
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violent manner, produce the common ferr- 
fible fire. 

This, which we may call fire in an in- 
adtive ftatc, is the Pblogijlon of the Chy- 
inifts, and is that, which when united in a 
fufficient quantity with other fubftances, 
renders them inflammable. It fecms evi¬ 
dent that this principle does really exift; for 
we may transfer it from one body to another} 
we may render a body inflammable, which 
in its own nature is not fo, by fuperinducing 
on it the phlflgifton; and we may reduce a 
body naturally inflammable, to a fubftance 
not inflammable, by depriving it of its 
phlogifton. 

Now the ele&ric fluid, as far as we can 
determine, bears but a very finall refem- 
blance to the above-mentioned two ftates of 
fire } for although it exifts in different bo¬ 
dies, as the phlogifton, yet when we com¬ 
pare its other attributes with thofc of fire, 
we then immediately perceive it to be not 
the fame, but a different principle. In the 
firft place, if they were both the fame thing, 
they fhould be always together, and where- 
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ever a certain quantity of fire exifts, there 
the fame quantity of cledtric fluid fhould be 
found: but this is contrary to experiments; 
for a piece of metal or other fubftance may 
acquire a great degree of heat without ap¬ 
pearing at all elcdlrjfied; and on the other 
hand, may be ftrongly eledt rifled without 
acquiring by it any fcnfible degree of heat, 
or any addition to its phlogifton. Se¬ 
condly, fire penetrates every known fub¬ 
ftance, and an exceedingly fmall quantity 
of it is diffufed alike throughout bodies of 
every kind; whereas the elcdtric fluid per¬ 
vades only Condudtors*. Thirdly, the 
cledtric fluid goes through a very long 
Condudtor in a fpacc of time almoft in- 
ftantaneous; but fire is very (lowly propa¬ 
gated. I might enumerate feveral other 
improprieties attending this hypothefis of 
the famenefs of fire and the cledtric fluid, 
but thofc already mentioned are, I think, 
fufficient to induce my readers to fuppofe 
otherwife. 

• Here may be obferved, that heat pervades mote 
eafily the fubftance of fome good Conductors of Elec¬ 
tricity} the rule however is not general. 

I 3 Dr. 
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Dr. Priestley, on obfcrving that the 
elcdric explofion, taken in different kinds 
of air, adts, in general, like other phlogiftic 
proceffes, fuppofes that the electric matter 
either is, or contains, phlogifton *. In 
regard to this, I would obferve, that there 
is no neceflity of fuppofing the eledtric 
matter either to be, or contain phlogifton, 
on that account; for the phlogifton, in this 
cafe, may, by the force of the eledtric ex¬ 
plofion, be extricated, either from the fur- 
face of the Condudtors, between which the 
explofion is taken, or from particles of he¬ 
terogeneous matter floating in that air, in 
which the explofion is made -f-. 

In regard to the fimilarity between the 
effedts of fire, and the effedts of the electric 
fluid, it will be very obvious to remark, 
that although fire is in feveral inftances 
produced by the eledtric fluid, yet we fhould 
never confound the one with the other, and 

• » Obfervations on different Kinds of air, vol. II. 
fee. XIII. 

+ See my Treatifc on Air, &c. p. 433. 

confider 
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confider them both as the fame thing; for 
it is well known that fridtion produces fire, 
and it is by no means furprifing that the 
eledtric fluid, by the rapidity of its motion, 
through fubftances, that in fome manner 
obftrudt its pafiage, fhould generate light, 
heat, rarefadtioD, and the other effedts of 
fire *. 

Mr. Henly,. in confequeuce of feveral 
very interefting experiments, made by him- 
leIf, fuppofed, that, although the eledtric 
fluid may be neither phlogifton nor fire, yet 
that it is a modification of that element, 
which, while in a quiefeent ftate, is called 
Phlogifton, and when violently agitated is 
called Fire. We conftantly obferve (fays 
he) I. That if two bodies that have an 
equal quantity of phlogifton (which is the 
cafe with bodies of the fame kind, as glafs 
and glafs, metal and metal, &c.) be rubbed 
together, they acquire either very little, 
or no Eledtricity at all. II. That as one of 

* Here it is proper to obferve, that the eledtric fluid 
fhows no effedts of fire, except when it goes through 
tvrnc medium that obftruib its free pif&gc, 

I 4 the 
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the bodies has a greater quantity of phlo- ‘ 
gifton than the other, fo they acquire a 
greater quantity of Eledtricity, as when 
glafs is rubbed with metal. ■ III. That a 
certain degree of fu£tion produces Eleftri- ' 
city, and that a more violent flri&ion pro¬ 
duces fire, but no Electricity, as may be ob- 
ferved by rubbing together two pieces of 
baked wood, of glafs, &c. IV. And that in 
general, bodies, polfcffcd of a greater quan¬ 
tity of pMogifton, give the eledtric fluid to 
bodies that have left of it, i. e. they acquire 
the negative Electricity, when rubbed with 
bodies that hare a lefs quantity of phlo- 
gifton ♦. 

* Mr. Heklt, in order to try wb«r Elc&ricjty dii- 
ferent fubftanecs would acquire, inflated them upon ' 
flicks of fealing wax, and rubbed (hem againfl his woollen 
coat, or waiftcoat. In this manner he tried a vaft num¬ 
ber of vegetable, animal, .mineral, and artificial fub- 
flances; and he diCcovcred a very remarkable law, which 
is, that fuch fubftanecs, which have a great quantity of 
pMogifton, as vegetable fubflances, and particularly the 
hot, aromatic plants and feeds, Stc. givt the doSric fluid; 
that is, they acquire the negative Electricity when rubbed 
againfl the woollen cloths; and, that fuch fuhflancea, 
which have but little plogiftoq (as mofl animal fub¬ 
ftanecs) atquin the clc&ric fluid from the Cud cloths, t.f, 
they are elcflrilicd pofitively. Sec the Phil. Tranf. for 
th{ y<?ir 1777. 

From 
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From fhefe obfervations We gather, that 
the dktSric fluid, and fire, are produced by 
fimflar operations, and arc both cxtratfterj 
from bodies abounding with phlogifton; 
and hence he concludes, that the 'phlo¬ 
gifton, the electric fluid, and fire, are only 
fltffcreM modifications of the very fame 
element; the firft- being its quiefeent date 
of exiftence, the fccond its firft aftive, and 
the lift its more- violent ftate of Agitation: • 
like fermentation producing firft wine, fe- 
pondly vinegar, laftly putrefadlion. 

As to the identity of the Electric, and the 
ethereal fluid, it feems to me quite an im¬ 
probable, or rather a futile and insignificant 
hypothefis; for this ether is not a real, 
exifting, but merely an hypothetical, fluid, 
fuppofed by different Philofophers to be 
endued with different properties, and to be 
an element of feveral principles. Some 
fuppofe it to be the clement of fire itfelf, 
others make it the caufc of attraction, others 
again derive animal, fpirits from it, &c.; 
but the truth is, that not only the effence, 
or properties, of this fluid, but even the 
reality of its cxiftencc is abfolutely Un¬ 
known* ) 

. According 
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According to Sir Isaac Newton’s 
fuppofition, this ether is an exceedingly 
fubtlc and elaftic fluid, difperfed through¬ 
out all the univerfe, and whole particles 
repel the particles of other matter. But 
on this fuppofition the electric fluid is dif¬ 
ferent from ether; for, although the for¬ 
mer is fubtlc, and elaftic, like the latter, 
yet (as Dr. Priestley obferves) it is not 
repulfive like the ether, but attractive of all 
other matter. 


CHAP. 


mEuctubitt. 1*3 

CHAP. III. 

Of the Nature of EleUrics and Conductors. 

T HE remarkable difference exifting 
between the two claftes of bodies in 
regard to Electricity, /. e. EleCtrics and 
Conductors, naturally induces an Electri¬ 
cian to inquire what is that principle in 
bodies, or by what mechanifin fome fub- 
ftanccs become capable of tranftnitting the 
eleCtric fluid, whilft others are impervious 
to it? 

In regard to th? explanation of thefe two 
remarkable properties, there have been, as 
might be expeCted, feveral conjectures of¬ 
fered ; but, except one probable hypothefis, 
there is nothing as yet afeertained. When 
the catalogue of EleCtrjcs and Conductors 
was very fhort and imperfeCt, it was fup- 
pofed that the only two conducting princi¬ 
ples were metals, and water; and that all 
fubftances were nearer, or further from the 
nature of a perfect Conductor, in proportion 
j)S they contained a greater or lefs quan- 
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tity of the above principles in their com- 
pofition. Wood, for inftance, was fup- 
pofed to be a Conductor only on account 
of the water it contained within its pores j 
accordingly, it was obfcrvcd, that the 
greater quantity of molfturc the wood con¬ 
tained, the better Conductor it proved to 
be, and on the contrary, that it aCted more 
like an ElcCtric, in proportion as it was 
freed from its moifture. But when water 
itfelf was obfcrved to be a bad Conductor,' 
and hot air, and charcoal to be good Con¬ 
ductors, efpecially “the latter, which fub- 
ftances, it is well known, contain no Water 
nor metal, at lead not in fuch a quantity 
aS is fufticient to change a non-conduCting 
fubftance into a Conductor, then the for¬ 
mer fuppofition was laid afide, and another 
was offered by Dr. Priestley, in his fe- 
cond volume of Obfervations on the differ¬ 
ent Kinds of Air *, which feems to be well 
founded. 

i 

The Doctor, confidering what the prin¬ 
ciple is, which Conductors poflcfs in com- ‘ 

► •Sec.Xir. 

Vmon. 


Ei e cmciT v. -j^S 
men, and finding one of their common in¬ 
gredients to be the phlogifton, deduces 
from thence, that the conducting quality 
is abfolutely owing to the phlogifton. 
“ Had there been (fays he) any phlogifton 
“ in water, I Ihould have concluded, that 
“ there had been no conducting power in 
“ nature; but in confeqtvence of fomc 
“ union of this principle with fomc bafe. 
“ In this, metals and charcoal exactly 
“ agree:—while they have the phlogifton, 
“ they conduct j when deprived of it, they 
“ will not conduCt." 

And in a note to this paragraph, he fub* 
joins; 

• * 

44 Having fince found, that long agitation 
.«* in the pureft water injures air, fo that 
" a candle will not bum in it afterwards, 
“ which is precifely the effeCt of all phlo- 
" giftic precedes, I now conclude that the 
“ maxim, fuggefted in this paragraph, is 
“ univerfally true.” 

A 

This hypothefis feems very ingenious 
and probable; and, till any other more 

plaufible 
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plauftble be offered, or experiments contra¬ 
dict it, I think we may fafrly make ufe of 
it in purfuing our eleCtrical inveftigations, 
and endeavour to reconcile to it the pheno¬ 
mena already difeovered in Electricity. 


CHAP. IV. 

Of the Place occupied by the eleSlric Fluid. 

B EFORE we quit the hypothetical 
part of this Trcatife, it may be proper 
to fay fomething concerning the refidence 
of the eleCtric fluid, either natural to a 
body, or fuperinduced on it. That the 
electric fluid, proper to a body when in its 
natural ftate, is equally diffufed throughout 
all its fubftancc, I think no one will deny; 
becaufe that fluid is attractive of the parti¬ 
cles of all other matter, and the parti¬ 
cles of other matter are attractive of the 
eleCtric fluid; and as this attraction is in 
proportion to the quantity of homogeneous 
matter, any quantity of matter will cer¬ 
tainly attract a quantity of cleCtric fluid 
proportionable to itfelf; therefore, the 

cleCtric 
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cleCtric fluid muff be equally diffufed 
throughout all the parts of that portion of 
matter. This propofition, however, will 
take place only in fpeaking of Conductors; 
for it is founded upon the fuppofltion, that 
the cleCtric fluid, proper to a body in its 
natural ftate, does freely pervade that fub- 
ftance ; but whether this is a faCt refpeCt- 
ing EleCtrics, or not, hath not hitherto been 
afeartained. As far as may be judged from 
experiments, I fhould fuppofc this rule to 
hold good with EleCtrics alfbj and my 
fuppofltion is founded upon the following 
reafoning:—All the EleCtrics, when made 
very hot, become Conductors*; in tnat 
ftate, therefore, the above ruk muft hold 
good, i. e. the eleCtric fluid, proper to their 
quantity of matter, muft be equally dif¬ 
fufed throughout their fubftance: and as 
all the EleCtrics in nature, before they be¬ 
came fuch (we miy fuppofe) were Con¬ 
ductors; in that ftate they certainly had 

\ 

* As this propofition has been found true in all the 
experiments hitherto made, I think it may be con- 
fidered very properly, as a general law in the fdence of 
Electricity. 

their 
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their proper (hare -of fluid. Now as they 
afterwards cool, and become Electrics, it 
fhould item that the change of their na* 
ture could not affed the equal diffufion of 
the eledric fluid, which took place whilft 
they were in a conduding. ftaie *. In con* 
fequenoe of this confideration, the differ* 
eoce between a Condudor and a Non¬ 
conductor, in regard to their natural quart* 
thy of cledbric fluid, is that in the former, 
the fluid may cafily move, whereat in the 
latter, it i« confined in its pores. Bat it 
may be afkcd, whether a quantity of elec¬ 
tric matter, contains as much e-kdric fluid 
as an equal quantity of concluding matter j 
a piece of rofin, for inftance, when melted, 
does it contain more, lefs, or the fame 
quantity, of eledric fluid as when cold? 
To this queftion I can give no fatisfadory 
anfwcr; for, by the experiments hitherto 
made, nothing certain has been deter* 

• The only confideration which Teems to oppofe 
fome difficulty to this hypotheiis, is the property which 
fevcral elcflric fubftaiKcs have of becoming cle&rical 
by cooling or coagulating. See the 4th chap, of the 
preceding part* 

. * • mined. 
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mined. Dr. Priestley, in order to af- 
ccrtain this'matter, made the following ex¬ 
periment :—He made a piece of glafs red- 
hot (in which flate it is a Condudor) and 
placing it upon an infulatcd piece of cop- 
pier, left it in that fituation till quite cold 
(i.e. till it became an Eledric) j but in all 
the time of its cooling, no Eledricity of any 
kind was perceived, either in the copper or 
glafs j which would have certainly been the 
cafe, if the piece of glafs had contained 
either more or lefs fluid when in an Elec¬ 
tric; than when in a conducting ft ate *. 
This experiment feems to give a decifive 
anfwer to the above queftion; but when the 
experiments, mentioned in the fir.l part, of 
melting an cledric fubftance into another, 
and other fads of a fimilar nature, arc duly 
confidered, they feem to make the anfwer 
again difficult -f-. It muft therefore be con- 

feffed, 

• Hiftory of Llc&ricity, p. 716.—Experiments of 
a fimilar nature are met with in Beccaxia's Eledtri- 
cifino Artificulc. 

t The wax-chandlers, in forming their mafs into 
flicks. See. finii it lo ilrongty am active of dull, Stcl 
K that 
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felled, that this matter remains as yet un¬ 
fettled 5 and nothing but further experi¬ 
ments, and the difcovery of other fads, can 
determine any thing fatisfadory about it. 

In refped to the place occupied by the 
eledric fluid fuperinduced on a body, it 
has been thought, by feveral ingenious per- 
fons, that, when a body is eledrificd, all 
the fuperfluous fluid, or all the deficiency 
of it, in calc the body is elcdrified nega¬ 
tively, rcfides as a kind of atmofpherc all 
around the body 5 to this atinofphere they 
attribute the phofphoreal fmell, and that 
tickling fenfation produced by an excited 
Eledric j and they even fuppofe that thefe 
atmofpheres may be made vifible. But to 
this aflertion it is anfwcred by others, that 
if the Eledricity communicated to a body 
did reiide round it like an atmofpherc, it 
Ihould certainly repel the air contiguous to 
that body; but this is not the refult of ex- 

that they are obliged to ufe great caution in keeping it 
at a fufficicnt diftancc from the charcoal fire, over which 
they work, left it (hould (as fometimes happens) cover 
itfelf with afhes, and thus fpotl the work. 

periments; 
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perimeijts; for it has been found that the 
eledric atmofphere, however denfc, if if 
does at all exift, has no effed upon the air 
contiguous to the elcdrified body, nor has 
tlje motion of the air, even a violent wind, 
any efltd upon the atmofphere. In regard 
to the above-mentioned fenfations of pnof- 
phoreal fmell, 6cc, it is thought that they ' 
are only occafioned ' by the eledric fluid 
entering or going opt of the fkin in a very 
fubdivided manner. 

From ,what may be deduced from expe¬ 
riments, it appears that, although the elec¬ 
tric fluid is tranfinitted through the fub- 
ftance of Condijdors, yet no communi¬ 
cated Eledricity can be obferved within a 
Sufficiently narrow cavity of an elcdrified 
body j befides, if two bodies of the fame 
fize and figure, but of different denfities, are 
eledrified together, and afterwards fepa- 
rated, they will acquire each the fame quan¬ 
tity of Eledricity; i. e. the Eledricity thaf 
they acquire will be proportional to their 
Surfaces, and not to the if refoedive quan¬ 
tities of matter. 

Kt We 
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We may laftly conclude, that the Elec¬ 
tricity communicated to a body, lies not 
difTufed throughout the ftbftance of that 
body, but on that furface of it which is 
contiguous to a free EleCtric, i.e. to an 
Electric, that is not furrounded by an ho-' 
tnologous Electricity. 


PART 
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PART III. 

PRACTICAL ELECTRICITY. 


CHAP. I. 

Of the eleSlrical Apparatus in general. 

H ITHERTO wc have treated of 
Electricity only theoretically, hav¬ 
ing noted what has been found uniformly 
certain relative to this fubjeCt, and having 
exhibited a view of the moil probable con¬ 
jectures 'offered in explanation of electri¬ 
cal appearances j but EleCtricity being a 
fciencc that requires a more practical ma¬ 
nagement, than perhaps any other branch 
of natural philofophy, it is neceflary that 
we ihould now treat of it practically, and 
give the belt directions we arc able, both in 
regard to the conftruCtion of the neceflary 
apparatus, and to the performance of the 
experiments not only requilite in proving 
K 3 the 
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the foregoing Propofnions, but fuch alfo as 
are pleafing and entertaining; 

In this part of my work the reader will 
perhaps find more novelty than he ex¬ 
perts j for, confidering the number of books 
that have been lately publidled on this 
fubjedt, one would imagine that all the ex¬ 
periments poffibl- to be exhibited with 
an eledtrical machine, and its appendages* 
have already been deferibed. The cafe 
however is much the contrary; for not only 
the, old experiments have been diverfified, 
but a variety of new ones haVe been in¬ 
vented, and even the principal part of the 
apparatus has undergone feveral changes 
and improvements; 

In order the more regularly to proceed 
in the defeription of the ieledlrical appara¬ 
tus, it will not be improper to divide its 
parts into three clafles; confidering in the 
firft, the indruments neccdary to produce 
Eledtricity ; in the fecond, thofe proper to 
accumulate, retain, and employ it; and 
lad.y, thofe necedary to mcafurc its quan¬ 
tity, and afeertain its quality, 

Thd 
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The principal indrument to produce 
Eledricity, is the eledtrical Machine,». e. 
a machine capable by any means of exciting 
an Eledtric, fo as to produce eledtrical ap¬ 
pearances. The condrudtion of thofe ma¬ 
chines, from their fird invention to the pre- 
fent time, has undergone fo many changes, 
and their forms have been fo much varied, 
that it would be very didicult, and even 
tedious, to deferibe thofe only which are 
mod frequently in ufe. Every maker, and 
almod every Eledtrician, condrudts his own 
machines in a manner different from the 
red; and, as new fadts or long pradtice 
points out fome imperfedtions, the Elec-* 
trician is ready to contrive a new method 
to corredt the preceding errors. Indeed 
* the rapid advance of the fcience is modly 
owing to this change, and variety of con- 
drudtions ; for whether cafual, or defigned, 
a new condrudtion has generally either 
produced fome difeovery of importance, or 
expofed fome defedt in the apparatus, and 
management of the fame. 

That the reader may be left at the 
K 4 liberty 
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liberty of chcofing the form of his ma¬ 
chine, I (hall in this chapter lay down the 
moft neceflary rules to conftruCt cleCtrical 
machines in general; and fhall referve for 
the next chapter the particular defeription 
of fome machines, that are the moft ufeful, 
and which contain all the improvements 
hitherto made. 

The principal parts of the machine ar< 
the EleCtric, the moving Engine, the Rub¬ 
ber, and the prime Condudtor, i. e. an in¬ 
flated Conductor, which immediately re¬ 
ceives the Electricity from the excited 
Eledtric. 

The EleCtric was formerly ufed of dif¬ 
ferent fubftances, as glafs, rofin, fulphur, 
fealing-wax, &c.; and of different forms, 
as cylinders, globes, fpheroids, 6cc. This 
diversity then obtained on two accounts; 
firft, becaufe it was nor afeertained, which 
fubftance or form would anfwer belt; ■ and 
fecondly, on account of producing a nega¬ 
tive or pofitivc Electricity, at the pleafurc 
of the operator ; for before the Electricity 

of 
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tif the inflated rubber was difeovered, fu 1- 
phur, rough glafs, or fealing wax, was 
generally ufed for the negative EleCtricity. 
At prefent, fmooth glafs only is ufed; for 
when the machine has an inflated rub¬ 
ber, the operator may produce pofive or 
negative EleCtricity at his pleafurc, with¬ 
out changing the EleCtric. In regard to 
the form of the glafs, thofe commonly ufed 
at prefent are globes and cylinders. The 
moft convenient fize for a globe,is from nine 
to twelve inches diameter : they are made 
with one neck, which is cemented * to a 
ftrong brafs cap, in order to adapt them to a 
proper frame. The cylinders are made with 
two necks; they arc moftly ufed without 
any axis and their more ufual fize is from 
four inches diameter and eight inches long, 

• The beft cement for electrical purpofes is made 
with two parts of rofin, two of bees-wax, and one of 
the powder of red oitre. Thcfc ingredients are melted, 
and mixed together in any veflel over the fire; and 
afterwards kept for ufe. This kind of cement flick* 
very fail, and is much preferable to rofin alone, as it is 
not fo brittle, and at the fame time infulates equally well. 

t It is not improper to flrengthen the very large cy¬ 
linders by means of a glafs axis, viz. a folid flick of girls 
from one cap to the other. 

to 
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to twelve or eighteen inches diameter and 
two feet long; though fome have been made 
in London even of twenty-four inches in 
diameter. The glafs generally ufed is the 
bed flint, though it is not yet abfolutely de* 
termined, which kind of metal is the beft for 
ekdfrical globes, or cylinders. The thick* 
nefs of the glafs feems immaterial, but per¬ 
haps the thinned is preferable. It has often 
happened, that glafs globes, and cylinders, 
in the adt of whirling, have burft in innu¬ 
merable pieces, with great violence, and with 
fome danger to the by-danders. Thofe ac¬ 
cidents are fuppofed to happen when the 
globes, or cylinders, after being blown, are 
fuddenly cooled. It will therefore be ne* 
ccflary to enjoin the workman to let them 
pafs gradually, from the heat of the glafs- 
houfe, to the atmofpherical temperature. 

It has been long quedioned whether a 
Coating of fome clcfiric fubdancc, as rofin, 
turpentine, &c. on the infide furfacc of the 
glafs, has any cffedl to increafc its eledlrical 
power ; but now it feems pretty well deter¬ 
mined, that if it does not increafc the 
power of a good glafs globe or cylinder, at 
0 lead 
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lead it does confiderably improve a bad one. 

I have feveral times put a coating of raftn 
On the inlide furfacc of phials and tubes, 
and have condantly found that the word of 
them received fome improvement by it. 

The mod: approved compofition for lin¬ 
ing glafs globes, or cylinders, is made with 
four parts of Venice turpentine, one part of 
rofin, and one part of bees-wax. This 
compofition mud be boiled for about two 
hours over a gentle fire, and mud be kept 
dirring very often : afterwards it is left to 
cool, and referved for ufe. When a globe 
or cylinder is to be lined with this mix¬ 
ture, a fufficient quantity of it is to be 
broken into fmall pieces, and introduced 
into the glafs; then, by holding the glafs 
near the fire, the mixture is melted, and 
equally fpread over all its internal furface, 
to about the thickncfs of a fixpence. In 
this operation care mud be taken, that the 
glad be made hot gradually, and be con¬ 
tinually turned, fo as to be heated equally 
b all its parts, otherwife it is apt to break 
jn the operation. 

In 
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In refpedl to the Engine , which is to 
give motion to the Eledlric, multiplying 
wheels have been generally ufed; which, 
properly adapted, might give the Eledlric a 
quick motion, while they are conveniently- 
turned by a winch. The ufual method is, 
to fix a wheel on one fide of <he frame of 
the machine, which is turned by a winch, 
and has a groove round its circumference. 
Upon the brafs cap of the neck of the glafs 
globe, or one of the necks of the cylinder, 
a pulley is fixed, the diameter of which is 
about the third or fourth part of the diameter 
of the wheelj then a ftring or ftrap is put 
over the wheel and the pulley, and by thefc 
means, when the winch is turned, the 
globe or cylinder makes three or four 
revolutions, for one revolution of the 
wheel. There is an inconvenience gene¬ 
rally attending this conftrudtion, which is, 
that the firing is fometimes To very flack, 
that the machine cannot work. To.reme¬ 
dy this inconvenience, the wheel fhould he 
made moveable with rcfpcdl to the Eledlric, 
lb that by means of a fcrew it might be 
fixed at the proper diftanccj or elfc the 

pulley 
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pulley fhould have fcveral grooves of differ¬ 
ent radii on its circumference. 

It has been cuftomary with fome, to 
turn the cylinder limply with a winch, 
without any accelerated motion j but that 
has not been thought fufficient to produce 
the greateft eledlric power, the glafs is ca¬ 
pable of giving; for the globe or cylinder 
lhould properly make about fix revolutions 
in a fecond, which is more than can be 
conveniently done with the winch only. 
This method, however, has been lately 
adopted by Mr. Nairne, who, by a nice 
conftrudtion of every part, has produced a ' 
very powerful elcdtrical machine j of which 
I lhall give a delcription in the fcquel. 

Inllead of the pulley and the ftring, as 
above deferibed, a wheel and pinion, or a 
wheel, and an cndlefs fcrew, has been alfo 
ufed. This conftrudtion anfvvers perhaps 
as well as any other; but it mull be con- 
ftrudtcd with great nicety, otherwife, it is 
apt to make a difagreeable rattling, -and 
without frequent oiling, foon wears away 
by the great fridtion of its parts. 

The 
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The next thing belonging to the Elee- 
trical machine, neceflary to b? deferibed, is 
the rubber, which is to excite the Elcdtrie, 
The rubber, as it is now made, is nothing 
more than a filk cufhion fluffed with hair j 
and over this cufhjorr is put a piece of lea¬ 
ther, on which fome amalgam * has been 
.tubbed, fo as to flick as fafl as poflible to 
the leather. Some time ago it was generally 
ufed, and it is now cuflomary alfo, to make 
the rubber of red bafil fkin fluffed with 
hair; but the filk one, as above deferibed 
(which is an improvement of Dr. Nooth) 
is much preferable. If this filk cufhion, 
on account of adapting if tp the furface of 
the glafs, is to be fixed upon a metal plate, 
then care fhould be taken to make the plat; 
free from fharp points, edges, or corners, 

• The amalgam has been found to excite fmooth 
glafs mod powerfully. Any metal, diflolvcd in quick- 
Giver, will perhaps do equally well, but the amalgam 
that has been generally ufed, is made with two party 
of quickfilver and one of tin-foil, with a fmall quan¬ 
tity of powdered chalk, mixed together until it becomes 
a mafs, like pafte. An amalgam made with one part of 
zinc, and four or live parts of mercury, anfwers dill 
better, as difeovered by Dr. Higgins. Mtfaic fa# 
mpy alfo be ufed, ' 
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and it fhould be as much as poflible con¬ 
cealed, or covered with filk. In fhort, tq 
conflrudt the rubber properly, it mufl be 
made in fuch a manner, that the fide pf it, 
which the furface of the glafs enters in 
whirling, may be as perfedl a Conductor 
as it can be made, in order to fupply Elec¬ 
tricity as quick as poflible ; and the oppo- 
fitc part fhould be as much a Non-conduc¬ 
tor as poflible, in order that none of the 
fluid accumulated upon the glafs, may re¬ 
turn back to the rubber j which has been 
found by experiment to be the cafe, when 
the rubber is not made in a proper manner. 
For which reafon a piece of filk is alfo add¬ 
ed to the extremity of the leather.—Mr. 
Nairne’s rubber confifls of filk only put 
over the leather cufhion, and very little 
amalgam is ufed with it. 

The rubber fhould be fupported by a 
fpring, by which means it may eafily fuit 
any inequalities that may bp found on the 
furface of the glafs j and by a ferew it may 
be made to prefs harder or lofter, as occa- 
fion may require. It fhould alfo. be infu- 
latcd in whatever manner is mofl conve¬ 
nient ) 
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nient; for whenever infulation is not re¬ 
quired, a chain or wire, &c. may be occa- 
fionally hung upon it, and thus it may be 
made to communicate with the earth, or 
with any other body, at pleafure; whereas, 
when there is not a contrivance for init¬ 
iating the rubber, many of the moft curious 
experiments in EleCtricity cannot be per¬ 
formed with the machine. 

We come now to confider the prime Con¬ 
ductor, or firft Conductor, which is nothing 
more than an initiated conducting fubftance 
fumilhed with one or more points at one end, 
in order to collect the Electricity immedi¬ 
ately from the EleCtric. When the Con¬ 
ductor is of a moderate fize, it is ufual to 
make it of hollow brafs; but when it is very 
large, then, on account of the price of the 
materials, it is made of pafteboard or wood, 
covered with tin-foil, of tin plates, or even 
df gilt paper. The Conductor is generally 
made cylindrical; but let the form be what 
it will, it fliould always be made free from 
points, or fllarp edges; and if holes are to 
be made in it, which on many accounts are 
very convenient, they fliould be well round¬ 
ed 
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ed, and made perfectly fmooth. Further; 
that end of the prime Conductor, which is 
at the greateft diftancc from the EleCtrie, 
ought to be made larger than the reft, as 
the ftrongeft exertion of the eleCtric fluid, in 
efcaping from the Conductor, is always at 
that end. ■ 

It has been conftantly obferved, that the 
larger the prime Conductor is, the longer, 
and denfer fpark can be drawn from it; and 
the reafon of this is, that the quantity of 
EleCiricity, difeharged in a fpark, is nearly 
proportional to the lize of the Conductor; 
on this account the prime Conductor is 
now made much larger, than what was 
formerly ufed. Its fize, however, may be 
fo large, that the diflipation of the Electri¬ 
city from its furface, may be greater than 
what the EleCtric can fupply; in which 
cafe fo large a Conductor would be nothing 
more than an unwieldy, anddiiagreeable in¬ 
cumbrance. 

Before we quit the ElcCtrical Machine; 
.it-fliould be , obferved, that, befides the 
.abpsfe-naentionpd, par^s, -it if, qoceflary. to 

X'tsfosq-o L ' have 
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have a drong frame to fupport the feleCfcric, 
the rubber, and the wheel. The prime 
Conductor fhould be fupported by fends 
with pillars of glafs, or other folid Non con¬ 
ductor, and not by filk ftrings, which ad¬ 
mit of continual motion. In fhort, 'the 
machine, the prime Conductor, and any 
other apparatus actually ufed, (hould be 
made to fend as fteady as poflible, other- 

wife many inconveniences will arife. - <_ • 

, •»» 

• • • 

\ Befides the eleCtrical Machine, the Elec¬ 
trician fhould be provided with glafs tubes 
of different fizes, a pretty large dickoffeai- 
ing-wax, or a glafs tube covered with feal- 
ing-wax, for the negative-EleCtricity. • He 
fhould at leaf! hot be without a glafs tube 
about three leet long, and one inch and-a 
half in diameter. This tube fhould be clofed 
at one end, and at the other end fhould 
have fixed a brafs cap with a ftop-edek, 
which-ft ufeful in cafe it fhould be requir¬ 
ed to condenle or rarefy the air withm the 
tube. 

*.t br.r/I • . *t 'i;.-. a..’ 

1 The • btfb ’ hibter- Tdt l tutic *of -finooth 
^lafs ft tRe rough fidb- of blaCk CWed' 
w "' •' efpecially 
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efpecially when it has fome amalgam rubbed 
upon it; but the bed rubber for a rough 
glafs tube, a dick of baked wood, fjjaling- 
wax, or fulphur, is foft new flannel; 

The irtflruments neceflary for the accu¬ 
mulation of EleClricity, are coated EleCtrics, 
among which, glafs coated with Conductors 
obtains the principal place. On account of 
its Arength it may be formed into any fhape, 
and it will receive a very great charge. The 
form of the glafs is immaterial with rcfpeCt 
to the charge it will contain; its thicknefs 
only is to be confidered, for the thinner it is, 
the higher charge it is capable of receiving; 
but it is at the fame time more fubjeCt to be 
broken by the force of eleCtric attraction j 
for this reafon, therefore, a thin coated jar 
or plate may be ufed very well by itfclf, and 
it is very convenient for many, experiments; 
tut when large batteries are to be condruCt- 
ed, then it is neceflary to ufe glafs a little 
thicker, and care fhould be taken to have 
them perfectly well annealed. If a battery 
be required of no very great power, as con¬ 
taining about eight or nine fquare feet of 1 
coated glafs, I fhould recommend to make 
L 2 ufe 
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ufe of common pint, or half-pint phials* 
fuch as Apothecaries ufe. They may be ea¬ 
fily ^>atcd with tin-foil, (hcet-lead, or gilt- 
paper on the outfide, and brafs-filings on 
the inlide j they occupy a fmall fpace, and, 
on account of their thinnefs, hold a very 
good charge. But when a large battery is 
required, then thefe phials cannot be ul'ed, 
for they break very eafily; and for that pur- 
pofe cylindrical glals jars, of about fifteen 
inches height, and four or five inches in dia¬ 
meter, are the mod convenient. One large 
jar anfwers better than feveral fmdll ones, 
becaufc the difiipatlon of the cledtric fluid 
over the uncoated part is not lo confidera- 
ble in tile former as in the latter cafe. But 
then, if a large jar breaks, the lofs is much 
more confiderable. 

When glafs plates or jars, having a fuf- 
Jiciently large opening, arc to be coated, the 
belt method is to coat them with tin-foil on 
both fides, which may be fixed upon the glaf9 
with palte, varnilh, gum-water, bees-wax, 
fee.} but in cafe the jars have not an a per* 
lure large enough to admit the tin-foil, and 
an inllrumcnt to adapt it to the furface of 
. the 
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the glafs, then brafs filings, fuch as are fold 
by the pin-makers, may'be advantageoufly 
ufed, and they may be ftuck with gum- 
water, bees-wax, &c. but not "with varnilh, 
for this is apt to be fet on fire by the dif- 
charge, as will appear in the latter part of 
this sMOrk. Care mull be taken that the 
coatings do not come very near the mouth 
of-the jar, for that will caufe the jar to 
difcdiarge itfelf. If the coating is about two 
inches below the top, it will in' gchcral do ' 
very well; but tlrcre are fome kinds of glals, 
efpecially tinged glafs, that, when coated ■ 
and charged, have the property of difcharg- 
ing themfelves more eafily than others, even 
when the coating is five or fix inches below 
the edge *. There is another fort of glafs, 
like that of which Florence flalks arc made, 
which, on account of fome unvitrified par¬ 
ticles in its fubllancc, is not capable of 
holding the leaft charge; on thefe accounts, 
therefore, whenever a great number of jars 

• When a jar difeharges icfdf, the cle&ric fluid runs 
from the infide to the outfide coating over the furface of 
the glals, where it leaves an indelible mark all along its 
path, which i» tnoftly of a zig-zag form. 

L 3 are 
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are to be chpfcn for a large battery, it is- 
advifable to try fomc of them firft, fo that 
their quality and power may be »fcer- 
tained. , 


Elcdtricians have offen endeavoured to 
find fbmc other Eledtric, which might an- 
fwer better than glafs for this purpofe,-at 
lcaft be cheaper ; but, except father Bbc- 
c aria's method, which maybe ufed very 
well, I do not find that any remarkable 
difeovery has been made relating to this 
point. 

Father Beccaria took equal quantities 
of very pure colophonium, and powder of 
marble lifted exceedingly fine, and kept 
them in a hot place for a cpnfidcrable time, 
where they became perfedUy free from 
moifture ; lie then mixed them, and melted 
the compofition in a proper vcffel over the 
fire, and when melted poured it upon a table, 
upon which he had prcvioutly iluck a piece 
of tin-foil, reaching within two or three 
inches of the edge of the table j this done, 
he endeavoured with a hot iron to fpread 
Bic mixture all over the tabic as equally as 

poiiible. 
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poffihlc, and to the thicknefs of one-tenth 
of.,an inch; he afterwards coated it with 
another piece of tin-foil, reaching, within % 
„ about two inches of the edge of this mixture; 
in rtiort, hq coated- a plate of this mixture 
like a plate of glafs. This coated plate, 
from what he fays, feems to have hud a 
greater powpr than a glafs plate of the lame 
djmenfipns, even when the weather was not 
very dry ; and, if it is not fubjedt to break 
very eafily by a fpontaneous difeharge, I 
think it may be very conveniently ufed; for 
it doth not very readily attrudt moifture, and 
confequently may hold -a. charge of Eledtri- 
city better, and longer, than glafe: befides, 
if broken, it may be repaired by a hot iron; 
which is not the cafe with glafs. 

When a jar, a battery, or in general a 
coated Eledtric, is to be difeharged, the 
operator fhould be provided with an mftru- 
ment called the difeharging Rod, which 
confifbt of a metal rod fometimes ftraight, 
but more commonly bended in the form of' 
a C': they are made alfo of two joints, fo as 
to open like a kind of compallcs. This rod 
_ L4 • * is 
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is furnifhed with metal knobs at its extre¬ 
mities, and has a non-conduding handle, 
generally of glaft or baked wood,-fattened to 
its middle. When the operator is to ufe ' 
this inftrument, he holds it by the handle, 
and, touching one of the coated Tides .of' the 
charged Eledric with one knob, and apr 
proaching the other knob to the other coat¬ 
ed fide, or fome conducting fubftance com¬ 
municating with it, he completes the com- 
a munication between the two fidcs, ana dif- 
.charges the Eledric. 

The inftruments to meafure the quantity, 
and afeertain the quality of Eledricity,' art 
commonly called EAcStromcters ; and they 
are qf four forts, jft. the -fingle Thread, id. 
the Cork, or Pith-balls, 3 d. the Quadrant, 
and 4th. the difeharging Eledron\eter *, 
But a particular defeription of the fame will 
be found in the third chapter of this work. 

• The fecond fort of Electrometer, e. the cork- 
bells EleAromcter, was invented by Mr. Canto*': 
the difehirging Electrometer was invented by Mr. 
J.an'E } and another, on a different principle, by Mr. 
Kjnkeksuy: and the quadrant Eledtromettr, which 
,is,pf latcft invention, is a qonttivance of Mr. Heniy. 

Befidcs 


on EuctricitV! 

Befides the apparatus above deferibed, 
there arc feveral other inftruments ufeful for 
various experiments, but thefe will be de- ■> 
feribed occafionally. The Eledrician, how¬ 
ever, ought to have by him not only a.fingle 
coated jar, a fingle difeharging rod,'or, in 
Ihort, only what is neceflary to perform the 
common experiments j but he fhould pro¬ 
vide himfclf with feVeral plates' of glafs, 
with jars of different fizes, with a variety of 
different inftruments of every kind, and 
even tools for conftruding 'them j in [order 
that he may readily make fuch new experi¬ 
ments, as his curiofity 'may induce him to 
try, or that may be publilhed by other ingc- * 
nious perfons, Who are purfuing their re¬ 
searches in this branch of philofophy. 


CHAP. 
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7$r itfcriptiTti Jhnte particular tlcttrical 

- 7 / 0 .. jfiachincs. . 

,1 

1 


i'vt;:o !cin k: ■, o: :i. 

.N thjs^chapter, I (hill pj-cfcn* the-reader 

witji-Jt^'MTtjcgljir (^efcriptipn of forae 
ejean^ ^p<3)jiifiR,iwhi;b, ji ; tbil)Jc*,wil] he, 
vcr; fiftcr fhe gsnetalaccountof 

thc'r^cp.n.ft^Lai^p. whicih ha^ already b»qp. 
g^v. r. ijic^rtt of diefe is that dcfcribcd 
Ij ."Dr. PRi'fes^LEV, in his Hiftory of, 
Elcdricity* j, : >vhcre a, drawing, of the fame, 
may be feen, ^nd which, ‘on account of.itf. 
cxtenfivc u(e, may be defervedty called.a. 
univerfaleledrtcal.Machine.' , • 


The bafis of this machine confitts of two 


toblong boards, which are kept in a fitua- 
tion parallel to one another, about four 
inches afunder, by two fmall pieces of 
board properly adapted to that purpol’e. 
Thefe boards, when let horizontally upon 
a table, and there fixed by fattening the 
lower of them with iron clamps, form the 
fypport cf two perpendicular pillars of 
. . * Tart V. See. II. 

baked 
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h^kod wjood, and’of- the rubber eff the mar 
cfcifie-nj.Qw of tbe-pillart,. together with 
the fpring fupporting tj>c .rubber,, Aides in 
a groove, which reaches almoft the whole 
length of the upper board, and, by means 
cEticrcwsd iriUy bs-pheidiur any required' 
dittaicefrom the hthdr pillar, which is-ft*- 
ed-v being let through,& mortice in the up-"' 
po.bpard; and ttrongly; fattened to the low¬ 
er- lWthsle two pillars are feteral holes 
for theiadmittance of the fpindles of dif¬ 
ferent- globes; • smefc-as 'they may be tttuated 
at any dittanco from one another, they may 
be-, adapted to receive not only globes, bat 
alio : cylinders, cr 'fpheroids,. of ditFcreiit 
fiaes. ; In this machmej fays:Dr; PmbsT- 
LEV. more than one. globe or cylinder may 
be ufed at once, by fixing them one above 
the other in the different holes of the pil¬ 
lars ; and by adapting to each a proper pula 
ley, they may be whirled all at once, and 
their power united, in order to increafe the 
Eledricity*; but in this conftruftion I do 

not 

• When feveral globes arc ufed at once, and their 
power it united, it has been found by experiment, that 
the Electricity does not increafe in proportion to their 

number. 


✓ 


(C) Jeff Behary 2019 


88 



^’CfiMfLET jTKtATISt 
nor ihtak that dfffitrcnt^tfhbew cahbe-ebn- 
vdnientty'kpplied to'thenv all; which ii 'i- 
capital imperfofttotw -*•••«•- /jis 

.:b • .!.arj 

. The rubber ,coofifts< 4 <,a hollow pieoe 

‘IjOf.•.copper, filled jrfifk Jiorfct-b«ir,. and 
covered, with; a bafil - 'fkin.; i. It ds fop*’ 
".ported hy^ac locket,irwhichi receives- the 
“-cylindrical axis. of. aground; and flat piece 
“ of baked wood, the oppofite.. .part of 
“which is inferted . into the locket of a 
“ bent fteel fpring. Theft; parts are eafily 
“ feparated, fo that the rubber* or the piece 
“.of wood that ftrvos ito;iafulate it, may 
“ be changed at pleafura The fpring 
“admits of a two-fold alteration of pofi- 
“ tion. It may be either flipped along the 
“ groove, or moved in the contrary direc- 
“ tion" (the groove being wider than 
the ferew which fafttns the fpring), “ fo 
“ as to give it every deiirable pofition with 

number, although it is more than what may be pro¬ 
duced by a fingle globe. However, as the friction, and 
the difficulty of working the machine, increases in pro¬ 
portion to the number ofglobcsor cylinders, fo I think 
that one good large cylinder is preferable to many of 
them. 

. “ relped 
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" refpeft to the globe or cylinder; and it 
“ is, befides, furr.ifhed with a ferew, which 
“ makes it prefs harder or lighter, as the 
“ operator chool'es.” 

The wheel of this machine is fixed to the 
table; it has ftveral grooves, for admitting 
more firings than one, in cafe that two or 
three globes or cylinders are ufed at a 
time ; and as it is difengaged from the 
frame of the machine, the latter may be 
ferewed at different difiances from the for¬ 
mer, and thus fuited to the variable length 
of the firing. 

The prime Conductor is of hollow cop¬ 
per, made in the fhape of a pear, fituated 
with its neck upwards, and with its bot¬ 
tom or rounder part upon a fiand of baked 
wood; and an arched wire proceeds from 
its neck, having an open ring at its end, in 
which fome finall pointed wires are hung, 
that by playing lightly upon the Ele&ric, 
collect the eleftric fluid from it. This 
form of prime condudtor is, however, very 
improper. 

, This 
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This machine, notwithftaruling that‘it 
has fcveral imperfections, is yet a vefy goad 
contrivance; but, except different globes, 
or cylinders, or feveral of thofe at once, are 
required to be ufcd, I think a great deal of 
the work may be fpared, and the machine 
might be made more fimplc and concife. 

Next to Dr. Priestley's machine, I 
lhall defcribe another, which, for its fim- 
plicity, and concifenefs, makes a fine con¬ 
trail with the former. 

This machine confifls of a circular glafs 
plate, about one foot diameter, which is 
turned vertically by a winch fixed to the 
iron axis that paffes through its middle; 
and it is rubbed by four cufhions, each 
about two inches long, fituated at the op- 
pofite ends of the vertical diameter. 

The frame confifls of a bottom board, 
about a foot fquarc, or a foot long and fit 
inches broad, which, when the machine is 
to be ufcd, may be fattened by an iron 
clamp to the table. Upon this board two 
other llender and fmaller ones are raifed, 

. .1. which 


“which lie"p*fblttfl to one another, and are 
• faflentd together at their top by a fmall 
piece of wood. Thefe upright boards fup- 
port in theit middle the axis of the plate, 
and to them the rubbers are fattened. 

The Conductor is of hollow brafs, and 
•from its extremities branches are extended, 
which coming very near the extremity of 
1 the glafs, collect the Electricity from it. 

The power of this machine is perhaps 
more than a perfon would judge by look¬ 
ing at it. It may be objected, that this 
conftruCtion will- not eafily admit of the 
rubbers being infulated, nor confequently 
be adapted to a great variety of experi¬ 
ments; but at the fame time it mufl be 
allowed, that" it is very portable, that it h 
not very liable to be out of order, and that 
it has a power lufficiently ftrong for (eve*, 
ral purpofes; oh which account it may bfc 
’conveniently ufbd. .Thefe machines have 
<often ' been made With .two parallel glafc 
•plates, and tbofe of'a . donfiddrable diamc- 
*r; which plates,-turning upon the) fame 
» ***** 
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axis, are rubbed by eight rubbers.—The 
(parks obtained from the conduflors of 
thofe machines are ftrong, though not very 
, long s yet an electrical battery may be 
charged by one of thofe machines very 
quick, (ince they accumulate an aftonilhing 
quantity of eleCtric fluid. Their principal 
imperfections are, the great number of rub¬ 
bers that the operator mult keep in proper 
order, the friction arifing from them, which 
renders the turning of the machine rather 
hard, and laltly, the plates being fubjcCt to 
crack very eafily. 

The machine reprefented in fig. i. of 
plate I. has all the principal improvements 
hitherto made, except that it is not capable 
of admitting different kinds, or more than 
one EleCtric, but which, indeed, it feems 
not to (land in need of. The eleCtric power 
of fuch a machine, is at lead equal to what 
may be obtained by any other confl.ruCtion; 
and at the fame time its fize, being neither 
remarkably large, nor at all inconvenient, 
renders it, I think, the cqmpletejl machine 
hitherto contrived, and may be nude of any 
J&ze, 

The 
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The frame of this machine confifts of 
the bottom board ABC, which, when the 
machine is to be ufed, is fattened to the 
table by two iron clamps, one of which 
appears in the figure near C. Upon the 
bottom board are perpendicularly raifed 
two ftrong wooden pillars K L, and A H, 
which fupport the cylinder, and the wheel. 
From one of the brafs caps of the cylinder 
F F, an axle of fteel proceeds, which paf- 
fes quite through a hole in the pillar K L, 
and has on this fide of the pillar a pulley I, 
fixed upon its fquarc extremity. Upon 
the circumference of this pulley there are 
three or four grooves, in order to fuit the 
variable length of the ftring ah, which 
goes round one of them, and. round the 
groove of the wheel D. The other cap of 
the cylinder has a fmall cavity, which fits 
the conical extremity of a ftrong ferew, 
that proceeds from the pillar H. The wheel 
U, which is moved by the handle E, turns 
round a ftrong axle, proceeding from almoft 
the middle part of the pillar K L. 

The rubber G of this machine is on each 
end two or three inches (horter than the 
M cylinder 
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cylinder (». e. the cylinder exclufivc of the 
necks), and it is made to rub about one- 
tenth part of the cylinder’s circumference, 
or rather lei's; it confifts of a thin quilted 
tuihion of (ilk, (luffed with hair, and fatt¬ 
ened by iilk firings upon a piece of wood, 
which is properly adapted to the furface of 
the cylinder. And to the lower extremity 
of the cufhion, or rather of the piece of 
wcod to which the cufhion is tied, a piece 
of leather is fattened, which is turned over 
the cufhion, i.e. (lands between it and the 
fui face of the cylinder, and to the extre¬ 
mity of which a piece of fiik or oiled iilk 
is fattened, which covers almott all the up¬ 
per part of the cylinder. Upon this leather, 
which reaches from the lower to almott the 
upper extremity of the cufhion, fomc of the 
above dei'eribed amalgam is to be worked, 
fo as to be forced as much as poffible into 
its fubrtance : if mofaic gold is to be tried, 
then the leather fhould be new, and where¬ 
on no other amalgam has been put. This 
rubber is l'upportcd by two fprings, ferewed 
to its back, and from which it may bp ea- 
itly unl'crewed, when occafion requires it. 
The two fprings proceed from the wooden 
• - ’ • cap 
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cap of a ftror.g glafs pillar *, perpendicular 
to the bottom board of the machine. This 
pillar has a fquare wooden bafis, that Aides 
in two grooves in the bottom board A B C, 
upon which it is fattened by a ferew. In 
this manner the glafs pillar may be fattened 
at any required diftance, and in confequence 
the rubber may be made to prefs harder or 
lighter upon the cylinder. The rubber in 
this manner is perfettly infulatcd; and, 
when infulation is not required, a chain 
with a fmall hook may be hanged to it, fo 
as to have a regular communication with 
the piece of leather; the chain then falling 
upon the table, renders the rubber unin- 
fulated. 

Fig. 2. reprefents the prime Conductor 
AB belonging to this machine. This is 

* This glafs pillar, as well as the glafs feet of infu- 
lating (tools in general, (hould be covered with V3rni0i, 
or rather with fealing-wax, otherwife they infulatc very 
imperfectly, on account of the moifture which they at¬ 
tract from the air, efpecially in damp weather. It mull 
be obferved, that fealing-wax dillolved in fpirits of wine 
may be \ifed very well for this purpofe; but to cover a 
piece of glafs with fealing-wax, by rubbing a Hick of 
itrppfitj.the furface of the glafe when hot, anfwers far 
better. 

M2 ®f 
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cf hollow brafs, and is fupported by two 
glafs pillars varnifhed, that by two brafs 
fockets arc fixed in the board CC. This 
Condudtor receives the eledtric fluid through 
the points of the collector L, which are 
fet at about half an inch diftance from the 
Surface of the cylinder of the machine. 

If the handle E, fig. i.of the wheel, be 
turned (and on account of the rubber it 
fhould be turned always in the diredtion of 
the letters a b c) this machine Handing in 
the fituatkm that is reprefented in the 
figure, will give pofitivc Eledlricity, i.e. 
the prime Conductor will be eledtrified po- 
filively, or overcharged with electric fluid 1 
for by the adtion of rubbing, the cylinder 
pumps, as it were, the fluid from the rub¬ 
ber, and every other body properly con- 
nedted with it, and gives it to the prime 
Condudtor. But if a negative Eledlricity 
be required, then the chain muft be removed 
from the rubber and hung to the prime 
Condudtor; for in this cafe the Eledlricity 
of the prime Condudtor will be communi¬ 
cated to the ground, and the rubber re-* 
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ttiaining initiated, will appear (trongly ne¬ 
gative. Another Condudtor, equal to the 
Condudtor A B, fig. 2, may be connedted 
with the infulated rubbet, and then the 
operator may obtain as ftrong negative Elec¬ 
tricity from this, as lie can pofitive from the 
Condudtor A B. 

} I lhall, laftly, give a fhort defeription of 
the machine lately contrived by Mr. E. 
Nairne, F. R. S. which is principally 
adapted for medical Eledlricity, and for that 
purpofe it anfwers exceedingly well, as with 
it any degree of elcdtrk power may be ufed 
with the utmoft facility. Fig. 8. of plate II. 
reprefents this machine, the principal parts 
of which arc the • glafs cylinder and the 
two Oondudtors, all lying parayel. The 
Cylinder, which is generally about 9 inches 
in diameter, is furnifhed with wooden caps, 
and turns in two wooden pieces, which arc 
cemented an the tops of two ftrong glafs 
pillars B B. Thefe pillars are made faft into 
the bottom board of the machine, which is 
fattened to the table - by means of a clamp. 
On the under part of the bottom board 
grooves arc formed, through which the 
M 3 pieces 
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pieces F F Aide. Thefe pieces fupport the 
Conductors upon the ftrong glafs pillars DDj 
and in order to let the Conductors be placed 
farther or nearer to the glafs cylindor, the 
pieces F F may be moved in or out, and may. 
be fteadied, by means of the ferew nuts LL. 
The rubber is fattened to the Conductor Rj 
and it confifts of a fluffed leather cufhion, 
to the under part of which a piece of filk is 
glued, which, being turned over the lurfaco 
of the culhiou, viz. het ween it and the glafs, 
goes over the Cylinder. aftc^almoli roaches 
the pointed wires which arc fixed on the 
other Conductor, for tljc purpofe of colleci- 
ing the fluid from, the Cylinder. 

The Conductors are of tin covered with 
black lacquer, and each contains a coated 
glal’s iar, and likewile a GnSll coated tube 
or lmall jar, which are feen when the caps 
N N arc removed. A knob O is fixed to 
each Conductor, to which a chain may be 
occafionaliy fufpended, in order tp have » 
pefitivc or negative Electricity by commur 
nicating one of the Conductors with the 
earth. 

The 
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The longed part of the winch C, by 
which the Cylinder is turned, is of glafs. 

Thus it appears that every part of this . 
machine is inlulatcd, viz. not only the Con- 
dudtors with the rubber, but even the glafs 
Cylinder and its caps j by which means the 
electric fluid that is accumulated on the 
Cylinder is lea ft likely to be diflipated; 
which, joined to the excellent workmaufhip 
and execution of every part, renders this 
machine very powerful j and I mutt confefj, 
that I never (aw an electrical machine, upon 
any other principle, have fo much power as 
one of this conftrudtion, and of equal di- 
tnen lions. 

To this machine Mr.NAtRNE has adapt¬ 
ed fome flexible conducing joints, a dis¬ 
charging electrometer, and feveral other in- 
ftruments neceffary to anfwcr every purpofe 
of medical Electricity; efpecially the very 
fmall fhocks may be adminiftered, by means 
of the jars inferted into the Conductors, 
with great facility, and almoft to an im¬ 
perceptible degree. For farther particulars 
M 4 refpectiqg 
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rtfpeCting the conftruCtion and tile of this 
excellent machine! and its apparatus, I rnuft 
refer the reader to Mr. Nairne's own de¬ 
scription. v ! : 

l it-. .!•• 

' ■ - . ■ . ■ ■ * 

i • ■ • • ^ • • 

CHAP. HI. 

7 'he particular Defcription of fame ether ne~ 
cejfary Parts of the eleffrical Apparatus. 

t' - .t - 

IG. 4 reprefents a (land fupporting 
the electrometers D D C C. B is 
the bafis of it, made of common wood. A 
is a pillar of wax, glafs, or baked wood. 
To the top of the pillar, if it be of wax or 
glafs, a circular pieJe of wood is fixed j but 
•if the pillar be of baked wood, that may 
• conflitute the whole. From this circular 
piece of wood proceed four arms of glafs, 
or baked-wood, fufpending at their ends 
-four electrometers, two of which, DD, are 
filk threads about eight inches long, fuf¬ 
pending each a fmall downy feather at its 

• end. 
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end. The other two electrometers, C C, 
arc thofe with very fmall balls of cork, or 
of the pith of elder; and they are con- 
ftruCtcd in the following manner :—a b is a 
ftick of glafs about .fix inches, long, cover¬ 
ed with fealing-wax, and lhaped at top in 
a ring: from the lower extremity of this 
ftick of glafs proceed two fine linen threads * 
c c, about five inches long, each fufpending 
a cork or pith-ball d, about one-cighth of 
an inch in diameter. When ■ this electro¬ 
meter is not electrified, the threads c-c hang 
parallel -to each other, and the cork-balls 
ire lo co.ntaCt) but when electrified, they 
repel one another,' as reprefented in the 
figure. The glafs ftick ab femes tor an 
infulating handle, by which the electrome¬ 
ter may be fupported, whan it is ufed with¬ 
out the /land A B. 

t. . . 

i Another fpccies of the above electrome¬ 
ter -is reprefented in fig. 3; which confifts 
of a linen thread, having at each end a 
fmall cork-hall. The electrometer is fuf- 
pended by the midtile of the thread on any 

* Tbefe threads (hould be wetted in a weak fylution 
of fait. 

Conductor 
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Conductor proper for . the purpofc, and 
feryes to Ihew dit^kind and quantity of its 
EIcCtrkity. ' • • : '• • j 


Fig. 7 reprefents Mr. Hbnly’s qua¬ 
drant electrometer, fi.ycd upon a fmail ihndi 
from which it may he occafionaliy feparatj- 
ed, and 1 fixed upon the prime Conductor, or 
in any other place, at pleafure. This elec¬ 
trometer confifts of a perpendicular Item, 
formed at the top like a ball, and furniCied 
at its lower end with a brafs ferrule,, by 
which it may be fixed in one of the holes of 
the prime Conductor, or in its proper ft and, 
as. occafion requires. To the upper! part 
of the ftem, or pillar, a graduated ivory 
fcmicirclc is fixed, about the middle of 
which is a brafs arm, which, con tains a..pin, 
dr the final! axis of the index. The index 
confifts of a very (lender flick, which 
reaches from the center of the graduated 
fianiciicfc to the .brafs ferrule, and at its 
lower extremity is faflcned a final! cork- 
ball, nicely turned in a lathe. Fr. Becca- 
ria recommends to indole the upper part 
of the index of this electrometer between 
two femicircles. 

m The 
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The propereft weed, for the purpofc of 
making a pillar and index of this electro¬ 
meter, is box, and this pillar and index 
fhould be well rounded, and made as 
fmooth as-poflible. When this electro¬ 
meter is not electrified, the index hangs 
parallel .to the pillar, as in fig. 7; but when 
it is electrified, the index recedes mbre or 
lefs, according to the quantity of EleCtricity, 
from the Item 5 as rep relented at:E on the 
prime Conductor, flg. _ • 

The main of Mr. Lane’s difeharging 
Electrometer, confifts in.-a hrafs ball abput 
one inch and a half in diameter, ferewed to 
a brafs graduated rod, and adapted to a pro¬ 
per frame, fo that it may be let at any re¬ 
quired diftance from the prime Conductor, 
or the knob of an cleCtric jar. The prin¬ 
cipal ufe of this electrometer is tp let a jar 
difeharge .by itfelf through any proper cir¬ 
cuit, without ufing any difeharging rod, or 
removing any part of the apparatus; and to 
give Ihocks. nearly of the fame llrength'. 
Suppofe, for inftance, that the above-men¬ 
tioned brafs ball be fet at half an inch dif- 
fance from the prime Conductor, and that a 

coated 
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coated jar be fituated fo as tb touch the 
prime Conductor with its knob, and to have 
its outiide coating communicating with : the 
tibove* mentioned brafs ball. Now it i« evi¬ 
dent that the circuit, from the outiide to the 
iT)hde of the jar, is interrupted only betweeD 
the prime Conductor and the' brafs ball, 
Which lie half an inch afunder) therefore, 
-tyhen the jar is charging, arid the charge « 
•become fo high-as to ftrike through half an 
inch of air, the jar -will difcharge itfelf, and, 
by keeping the brafs ball at the fame diftance 
from the prime Conductor, and charging 
the jarfuCccfliirely, the (hocks will be of the 

<firhs ftrength.j •• 

( . , ,1 . . . . 

• This eleftrotneter it fubjcdt to ail inconve* 
•hkncc j which-is; that the furface of the brafs 
-ball is foitaetimes deprived of its fmoothneft 
by the force of theexplofionj in which cafe 
■it is ncccflary to polilh it again, otherwife 
the inftrument is ulelefs; this, however, 
never happens when fin ail Ihocks are ufed. 
An electrometer oF this kind, though not ex* 
-eftly lik<x the original one, is now commonly 
-tiled by«ie practitioners of medical elcftri- 
city, and is dcliueated in fig. 6, of Plate II« 

It 
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It -confilh of a glafs arm D, which proceeds 
from the wire of the jar F, and to the extre- 
mity E of which a fpring focket is cemented, 
through which a wire pafles, which is fur-, 
nilhed with a knob B, towards the knob \ 
of the jar, and with an open ring C at its 
other extremity. Now, as this wire may be 
Hid backwards and forwards, the knob 1} 
may be put at any required diftance from 
the knob A, as far as the conftrudtion of the 
inftrument will allow. The wire BC is 
generally marked with divilions, which 
(hew the diftance of the two knobs, when 
the wire is fo fituated, as that the required 
divifion coincides with the edge of the fpring 
focket; as, for inftanpe, one-tenth, or on® 
quarter of an inch. See, When the jar P 
is fet againft the prime Conductor G, as re- 
prefented in the figure, fuppofe that the ball 
B is fet at the diftance of A of an inch from 
the ball A, and that a wire be fixed front 
the eledtromcter’s ring to the outiide coat- 
ing of the jar, as Ihewn by the dotted Jin* 
CK; then, when the machine is put in 
motion, the difcharge of the jar, as foon as 
this becomes fufficiently charged, will be 
made between the knobs AB, and through 

the 
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the wire CK j and it is evident that thefe 
difeharges will be of the feme ftrength, as 
long as the diftance between AB remains 
the fame. 

Fig. 5 of Plate I. reprefents Mr. Hen- 
ly's univerfal difchaiger, which is of a very 
extenfive ufe, and is compofed of the follow¬ 
ing parts:—A is a flat board fifteen inches 
long, four inches broad, and one thick, or 
thereabouts, which forms the bafis of the 
inftrument. BB are two glafs pillars, ce¬ 
mented in two holes upon the board A, and 
furnifhed at their top with brafs caps, each 
of which has a turning joint, and fupports 
a fpring tube, through which the wire DC 
Aides: each of thefe caps is compofed of 
three pieces of brals, connected fo, that the 
wire DC, bcfidcs its Aiding through the 
locket, has two other motions, viz, an ho¬ 
rizontal and a vertical one. Each of the 
wires DC, DC, is furniflied with an open 
ring at one end, and at the other end has a 
brafs ball D, which, by a Ihort fpring fock- 
et, is Aipt upon its pointed extremity, and 
may be removed from it at pleafure. E is 
a ftrong circular piece of wood, five inches 

in 


en Electricity. 175 
in diameter, having, on its furface, a flip of 
ivory inlaid, and furniflied with a ftrong 
cylindrical foot, which fits the cavity of the 
locket F, which is faftened in the middle of 
the bottom board, and has a ferew G, which 
ferves to fallen the foot of the circular board 
E at any required height. H is a finall 
piefs belonging to this inftrument; it con- 
lifts of two oblong pieces of board, which 
may be prefled againft each other by means 
of two ferews a a: the lower of thefe boards 
has a cylindrical foot equal to the foot of 
the circular board E. When this prefs is 
to be ufed, it is fixed into the focket F, in 
the place of the circular board E, which 
mull, in that cafe, be removed. 

Fig. 11 is an cledtri? jar, coated with 
tin-foil on the infide and outfide, within 
three inches of the top of the cylindrical 
part of the glafs, having a wire with a 
round brafs knob A at its extremity. This 
wire pafles through the cork * D, that 
flops the mouth of the jar, and, at its lower 

• When corks are ufed to flop electric jars, tljey 
fttould be made very dry, and dipped in melted bees¬ 
wax, or varniihed. 

end. 
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end, is bent io as to touch the infide coating 
in fevcral places. 

Fig. 10 reprefents a battery corrtpofed 
of fixteen jars, coated in the infide and out- 
fide with tin-foil, which all together con¬ 
tain about twelve feet of coated glafs. 
About the middle df each of thefe jars is a 
cork that fuftains a wire, which at the top 
is fattened round, or foldercd to the wire E, 
knobbed at each end, which connects the 
infide coatings of four jars} and by the 
wires FFF the infide coatings of all the 
fixteen jars are connedted together. Each 
of the wires F has a ring at one end, 
through which one of the wires E paffes, 
and at the other end has a brafs knob. If 
the whole force of the battery be not requir¬ 
ed, one, two, or three rows of jars may be 
ufed at pleafure; for as each of the wires 
FFF is moveable round the wire E, which 
pafles through its ring, and refts upon the 
next wire E, it may be eafily removed from 
that, and turned upon the contrary wire E; 
and thus the communication between ohfl 
row of jars and another may be difcohtinuc 4 
at pleafure. See the figure. 

1 The 
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The fquarc box that contains thefe jars 
is of wood lined at the bottom with fheet- 
lead or tin-foil, and has two handles o'n two 
oppofite fidcs, by which it may be eafily 
removed. In one fide of the box is a hole, 
through which an iron hook B paifes, 
which communicates with tile metallic 
lining of the box, and confcquently with 
the ouifide coating of all the jars. '1 o this 
hook is faftened a wire, the other end of 
which is connedted with die difeharging- 
rod. 

The difeharging-rod confifts of a glafs 
handle A, and two curved wires Btf, which 
move by a joint C. fixed to the brafs cap of 
the glafs handle A. The wires B 3 arc 
pointed, and the points enter the knobs 
DD, to which they arc fciewed, and may 
be unferewed from them at plca.ure. By 
this conltrudtion we have the o, portunity 
ofufing the balls or the points, as occafion 
requires ; and as the wires arc movcabic by 
the joint C, thcyjnay be adapted to fmaller 
or larger jars at pleafure. 

N The 
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The battery, reprcfented in the plate, is 
a fmall one in companion to thofe flow fre-‘ 
quently ufed, and much too weak for the 
purpofe of fome experiments, hereafter to 
be deferibed. But I thought it fufficient 
to give an idea of its conltrudion 3 and, 
when a large battery is to be conltruded, 
J would recommend rather to make two, 
three, or more fmall ones, as reprcfented in 
tfie plate, than a Angle large battery, which 
is heavy, and, on feveral accounts, incon¬ 
venient. The force of feveral fmall bat¬ 
teries may be eafily united by a wire or a 
chain, and thus they may be made to ad 
like a large one. 

F in fig. 2. is a circular brafs plate hung 
on the prime Condudor by a chain, and 
refting in an horizontal pofition. Under¬ 
neath this, there is another plate P parallel, 
and equal to the former (but it would be 
better if it were a little larger), which is fup- 
ported by a (land H of brafs, having alfo a 
fockct to receive the foot of the plate, and 
a ferew G to fix it at different heights. 

Din 
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D in fig. 2. is a fly made of fmall brafs 
wires, fixed in a cap of brafs alfo 3 which is 
to be put upon the pointed wire K, that is 
ferewed to the prime condudor, upon 
which it mull'(land in equilibrio, like the 
needle of a compafs. The other ends a, 6 , 
c, d of the wires are pointed, and bent all 
one way. 

N. B. Whenever hereafter I mention the 
prime Condudor, I mean the prime Con¬ 
dudor naked, that is, without the parallel 
brafs plates FP, without the fly D and its 
fupporting pin K, without the elcdrome- 
ters E, and even without the knobbed rod 
IB, which is ferewed to it occafionally 5 
except the contrary is expreffed. 

It is highly requifite for an Eledrician 
to have by him feveral infulating Aools, or 
(lands 3 they being very neceffary for feveral 
experiments. The bed materials to con- 
flrud thefe are glafs covered with fealing- 
\vax. Baked wood may alfo be ufed*. A 

large 

• The wood (hould be baked very well, even till it 
becomes quite brown, it then being in the beft Hate for 
N 2 infubtion 3 
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large {tool, proper to infulate a chair upon, 
or two or three perfons {landing, may be 
made with a ftrong board, about two feet 
and a half fquare, and may be fupported by 
four feet of glafs, about eight inches long. 
But fmall {lands arc better made with one 
foot or pillar, and all of baked wood or glafs, 
without any conducing fubftance in their 
conftrudtion. Winc-glalTes, either varnifh- 
ed, or in part covered with fealing-wax, 
anfwer this purpofe very well. 

infulation; and to defend it from moifture, it mud be 
vamifhed as foon as it comes out of the oven, or elfe 
boiled in linfccd oil: but in this cafe, after boiling, it 
Ihould be made hot again, and then it is fit for ufe. 


CHAP. 
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CHAP. IV. 

PraBical Rules concerning the TJfe of the elec ~ 
trical Apparatus, and the performing of 
Experiments. 

I T often happens that young Electricians 
are at a lofs to afiign the rcafon, why 
fome experiments do not fuccccd with them, 
as deferibed in the Treatifcs on EleCtricity. 
Sometimes they are in pofleflion of very 
good inftruments, but, by rcafon of fome 
circumllance or other unattended to, they 
are quite ufelefs in their hands. This in¬ 
deed can be remedied by nothing but prac¬ 
tice, and it is by long ufe, that the Elec¬ 
trician, as well as the Practitioner in any 
art or fcience, becomes fo good an Opera¬ 
tor, as to ufe his inllruments to the bell 
advantage. A few rules are however very 
neceflary, to guide him in his operations j 
and although threle alone are infudicient to 
make a perfon a complete practical Electri¬ 
cian, yet, when- accompanied with the ac¬ 
tual management of the apparatus, they fa- 
N 3 cilitate 
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cilitatc the ufe of it, and render the per-* 
formance of the experiments more accurate 
and expeditious. ' 

The firft thing that the young EleCtri- 
cian {hould obfervc, is, the prefervatitm, 
and care, of his inftruments. The elcCtri- 
cal machine, the coated jars, and in ftiort 
every part of the cleCtrical apparatus, {hould 
be kept clean, and as free as pofliblc from 
dull, and moifturc. 

When 'the weather is clear* and the air 
dry, efpecially in fcrcne and frofty weather, 
the electrical machine will always work 
well. But when the weather is very hot, 
the elcdtrical machine is not fo powerful: 
nor in damp weather, except it be brought 
into a warm room; and the cylinder, the 
{lands, the jars, 6cc. be made thoroughly 
dry. 

Before the machine be ufed, the cylinder 
ihould be firft wiped very clean with a foft 
linen cloth, that is dry, clean, and warm s 
and afterwards with a clean hot flannel, or 
an old filk handkerchief j this done, if the 
■ winch 
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winch be turned, when the prime Con¬ 
ductor, and other inftruments, are removed 
from the eleCtrical machine, and the knuckle 
be held at a little diftance from the fur- 
face of the cylinder, it will be foon per¬ 
ceived that the eleCtric fluid comes like a 
wind from the cylinder to the knuckle, an'd, 
if the motion be a little continued, fparks, 
and crackling will foon follow. This in¬ 
dicates that the machine is in good order, 
and the EleCtrician may proceed to perform 
his experiments. But if, when the winch 
is' turned for fome time, no wind be felt 
upon the knuckle, then the fault is, very 
likely, in the rubber; and to remedy that, 
ufe the following directions:—By unferew- 
ing the ferews on the back of the rubber, 
remove it from its glafs pillar, and keep it 
a little .near the fire, fo that its filk part 
may be dried; take now a dry piece of 
mutton-fuet, or a little tallow from a can¬ 
dle, and juft pafs it over the leather of the 
rubber, then fpread a fmall quantity of the 
above-deferibed amalgam over it, and force 
it as much as poftible into tire leather. 
This done, replace the rubber upon the 
glafs pillar •, let the glafs cylinder be wiped 
N 4 . once 
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er.ce more, and then the machine is fit for 
ul'e In Mr. Nairnf.'s machine no amal¬ 
gam is put upon the rubber; butwhiift the 
clean rubber is on, and the cylinder turning, 
a piece of leather with fome amalgam fpread 
on it is applied for a few fcconds to the un¬ 
der part of the cylinder, the doing of which 
will bring a fu(fluent quantity of amalgam 
to the rubber. 

Sometimes the machine will not work 
well, bccaule the rubber is nrt fufficiently 
fupplicd with elcCtr c fluid ; which happens 
when the table upon which the machine 
Hands, ana to which the chain of the rub¬ 
ber is connected, is very dry, and confe- 
quen'ly in a bad conducting date. Even 
the fleer and the walls of the room are, in 
ver, dry weather, bad Conductors, and they 
cannot ft p ly the rubber fufficiently. In 
th-s cafe, tTc bul < xpedient is, to conned 
the chain ol the rel ber, by means of a long 
wire, with fe me iroift gioend, a piece of 
water, or with the non-work of the water 
pump; by which means the rubber will be 
fupplied with as much eleCtric fluid as is 
required, 

It 
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It muff be alfo remarked, that when the 
cylinder is very hot, as above 110”, it will 
not a 61 well. 

When a fufficicnt quantity of amalgam 
has been accumulated upon die leather of 
the rubber, and the machine does not work 
very wrell, then, inffead of putting more 
amalgam, it will be fufficicnt to take the 
rubber off, and to ferape a little, that which 
is already upon the leather. 

It will be often obferved, that the cylin¬ 
der, after being ufed fomc time, contracts 
fome black fpots, occalioncd by the amal¬ 
gam, or fome foulncfs of the rubber, which 
grow continually larger, and greatly obflruCt 
its eleCtric power. Thefe fpots muff be 
carefully taken off, and the cylinder muff be 
frequently wiped, in order to prevent its 
contracting them. 

In charging eleCtric jars in general, it 
mult be obferved, that not every machine 
will charge them equally high. That ma¬ 
chine, whofe eleCtric power is the flrongeft, 
will always charge the jars higheft. If 

the 
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the coated jars, before they are. ufed, be 
made a little warm, they will receive, and 
hold the charge the better. 

If- feveral jars arc connected together, 
among which there is one, that is apt to 
difchargc itfelf very foon, then the other 
jars will all'o foon be difcharged with that ; 
although they maybe capably of holding 
a very great charge by themfelvcs. When 
elcCtric jars arc to he difcharged, the Elec¬ 
trician mull be cautious left, by fome cir- 
cumftancc not adverted to, the Ihock fhould 
pafs through any part of his body; for an un¬ 
expected Ihock, even when not very ftrong, 
may occalion feveral difagreeable accidents. 
In making the difeharge, care muft be taken 
that the difeharging-rod be not placed on 
the thinneft part of the gills, for that may 
caufe the burfting of the jar. . 

When large batteries are difcharged, jars 
will be often found broken in it, which 
burft at the time of the difeharge. To re¬ 
medy this inconvenience, Mr. Nairne fays 
he has found a very effectual method; which 
is, never to difeharge the battery through a 
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good Conductor, except the circuit be at 
leaft five feet long. Mr. Nairne adds, that 
ever fincc he made ufc of this precaution, he 
has difcharged a very large battery near a 
hunared times, without ever breaking a ftn- 
gle jar, whereas before he was continually 
breaking them. But here it muft be con- 
fidcred, that the length of the circuit weak- 
. ens the force of the ftiock proportionably ; 
the higheft degree of which is in many ex¬ 
periments required. 

When a coated phial is cracked, either 
by a fpontancous difeharge, or by any 
other accident, I remove the outfide coat¬ 
ing from the fraClured part, and then make. 
it moderately hot by holding it to the flame 
of a candle, and whilft it remains hot, I ap* 
pjy burning fealing-wax to the part, fo as 
to cover the fraCture entirely: taking care 
that the thicknefs of the wax is rather more 
than the thicknefs of the glafs. Laftly, I 
cover all the fealing-wax, and alfo part of 
the furfacc of the glafs beyond it, with a 
compofition made with four parts of bees¬ 
wax, one of roftn, one of turpentine, and a 
very little oil of olives; which compofi- 
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tion I fpread upon a piece of oiled filk, 
and apply it in the manner of a plaifter. 
With this method I have repaired feveral 
broken phials fo effectually, that after being 
frequently charged, they were at laft broken 
by a fpontaneous dilchargc, but in a dif¬ 
ferent part of the glafs *. 

It is advifeable, when ajar, and cl'pccially 
a battery.'has been difeharged, not to touch 
its wires with the hand, before the dif- 
charging-rod be applied to its fiaes a fecond, 
and even a third time ; as there generally 
remains a refiduuin of the charge -j-, which 
is fometimes very confiderable. 

• Here it is proper to remark, that when jars, or 
glafs in general, that is soared for the purpofe of 
charging and difeharging, is in any manner covered 
with cement or fealing-wax, it brrales more cafdy by 
a fpontaneous dlfchargej and it is very remarkable, 
that the fracture generally lies on the limits of the 
cement. 

t This refiduum is in great meafurc occafioncd by 
the Electricity, that, when the jar is charging, fpreads 
itfclf over the uncoated part of the glals near the coat¬ 
ing, which will not be difeharged at hr it, but gradually 
returns to the coating after the firlt difeharge. 

When 
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When any experiment is to be performed, 
which requires but a fmall part of the ap¬ 
paratus, the remaining part of it fhould be 
placed at a didance from the machine, the 
prime Conductor, and even from the table, 
if that be not very large. Candles, par¬ 
ticularly, (hould be placed at a confiderable 
difiance from the prime Conductor, for the 
effluvia of their flames carry off much of the 
eleCtric fluid. 

Laftly, the young EleCtrician fhould be 
cautioned not to depend on firft appearances 
in EleCtricity. A new phenomenon may 
jufily excite his curiofity: it is laudable to 
remark it, and to purfuc the hint; but at 
the fame time even the doubtful affertionof 
a new fad! (hould never be made, till after 
a number of fimilar and concurring experi¬ 
ments. Electricity is a fcicncc that often 
deceives the fenfes.and the moft experienced 
Electrician frequently finds himfelf mif- 
taken in things, which perhaps he may have 
before confidered as the moft certain. 


CHAP. 
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CHAP. V. 

Experiments concerning eleftric Attrail ion 
and Repuljion. 

Experiment I. 

The eleflrified Cork-ball Eleftrometer. 

W HEN the clcCtrical machine is pqt 
in order, and the prime Conductor 
is fet fo, that the points of the collector are 
about half an inch from the furface of the 
cylinder, fix at the end of the prime Con¬ 
ductor the knobbed rod IB fig, 2. and hang 
on it the electrometer with the cork-balls 
fig. 3. The balls will now touch one ano¬ 
ther, the threads hanging perpendicularly, 
and parallel to each other. But if the cy¬ 
linder of the machine be whirled by turning 
the winch E, then the cork balls will repel 
one another, and more or lefs, according 
as the EleCtricity is more or lefs power- 
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In this experiment, the glafs cylinder ex-» 
traCting the eleCtric fluid from the rubber, 
throws it upon the pointed wires of the coU 
leCtor, and in conicquence upon the prime 
Conductor, and the electrometer; which are 
all connected together: and as bodies over¬ 
charged with eleCtric fluid will always ee- 
pel each other, fo the cork-balls mull repel 
each other. 

If the electrometer be hung to a prime 
Conductor negatively electrified, i. e. con¬ 
nected with the inlulated rubber of the ma¬ 
chine, the cork-balls will alfo repel each 
other; for bodies, undercharged, will re¬ 
pel each other, as well as bodies over¬ 
charged with eleCtric fluid. 

If, in this ftate of repulfion, the prime 
Conductor be touched with fome conduct¬ 
ing fubftance not infuhted, the cork-balls 
will immediately come together; for the 
eleCtric fluid fupcrinduccd upon the prime 
Conductor, and the cleCtromctcr communi¬ 
cating with it, will be carried away to the 
ground by that conducting body; fo that in 
this cafe the prime Conductor can never be 

over- 
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overcharged: nor can it be undercharged, 
if conneCed with the rubber; for its defi¬ 
ciency of fluid is fupplied through that con¬ 
ducing body, with which it has been 
touched. But if, infiead of the conducing 
fubAance, the prime ConduCor be touched 
with an clcCric, as for inAance a Aick of 
fealing-wax, a piece of glafs, &c. then the 
cork-balls will continue to repel each other; 
becaufc the eleCric fluid cannot be con¬ 
duced through that eleCric: hence we 
have an eafy method of determining what 
bodies are ConduCors, and what eleCrics*. 

This cleCrical rcpulfion is alfo Aiewij 
by the quadrant eleCromcter, with a large 
downy feather, or the like; for if thefe be 
conncCcd with the prime ConduCor, and 
the winch be turned, the eleCromcter will 
raife its index, and the feather, by the di¬ 
vergency of its down, will appear fwclled 
in a beautiful manner. 

• This method in grofs will do very wcllj but when 
the conducting power of fluids or fome other bodies, 
and the degree of that power, is Co be afeertained, then 
itcourfc muft be had to other means, more nice and 
accurate. 

» Ex PE- 
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Experiment II. 

JlttraBion and Repulfion of light Bodies. 

ConneC with the prime ConduCor the 
two parallel brafs plates F, P, as reprefcnted 
in fig. 2. at about threeinchesdiAar.ee from 
one another, and upon the lower plate put 
any kind of light bodies, as bran, bits of 
paper, bits of leaf-gold, &c.; then work the 
machine, and the light bodies will foon 
move between the two plates, leaping al¬ 
ternately from one to |the other with great 
velocity. If, inAead of bran, or irregular 
pieces of other matter, fmall figures of men 
or other things cut in paper, and painted, 
be put upon the plate, they will generally 
move in an ereC pofition, but will fome- 
times leap one‘upon another, or exhibit dif¬ 
ferent poAures, fo as to afford a plcafing 
IpcCacle to an obferving company. 

In this experiment, both the attraCion 
and repulfion of EleCricity are obferved at 
the fame time : for when the upper plate 
O F, which 


(C) Jeff Behary 2019 


107 



194 Complete Treatise 
F, which communicates with the prime 
Conductor, is electrified, the fmall bodies 
placed upon the lower plate, together with 
that plate, by being within the fphere of 
aClion of the electrified upper plate, become 
actually poflefled of the contrary Electricity, 
leaving their proper quantity of fluid in the 
lower plate, or the other conducting bodies, 
that communicate with it. But bodies dif¬ 
ferently electrified attract each other; there¬ 
fore the plate F attracts thofe light bodies. 
Now, as foon as tHefe bodies touch the 
: plate F, they become inftantly poflefled of 
the fame ElcCtricity with the platc,and will 
therefore be immediately repelled to the 
lower plate, which is actually electrified 
with the contrary ElcCtricity, and by touch¬ 
ing the light bodies, aflifts in repelling them 
again to the upper plate; and thus the 
plates continue to aCt upon the light bodies 
alternately. 

That the Tight bodies cannot be attracted 
by the upper plate, except they become firft 
poflefled of a contrary Electricity, may be 
cbfervcd as follows:—Put the faid light bo¬ 
dies upon a clean, and'dry' pane of glafs; 
l ’* then 
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-.then-take off the brafs plate P, with its 
Hand G, and in its ftead put the pane of 
glafs, holding it by one corner j this done, 
let the wheel of the machine be turned, 
and you will fee that the light bodies are 
not attracted by the brals plate F : for in 
this cafe they have no opportunity of part¬ 
ing with their proper quantity of -fluid, and 
confequently cannot acquire the contrary 
ElcCtricity. But if to the under fide of the 
pane of glafs, on which the light bodies arc 
placed, a finger or any other Conductor be 
prefented, the light bodies will be inftantly 
attracted by the plate F, and will leap be¬ 
tween the glafs and plate, in the fame man¬ 
ner as between the two plates; for tiiefe 
bodies now depofit their fluid upon the up¬ 
per furfacc of the glafs plate, whilft the 
under furface depoiits its fluid upon the 
finger, or other Conductor, that has been 
brought near it*. If this experiment be 

• If the above experiment be malic with a primo 
Conductor negatively alcdtrified, the effedt will be tho 
fame, only the Electricities of the plates arc neverfed; 

, i. f. the upper plate is-electrified negatively, and the 
under plate, by being in the atmofphcre of the upper one, 
is pofitivcly electrified. 

v O 2 continued, 
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continued, the glafs will foon be charg¬ 
ed*. 

Experiment III. 

• ‘The Flying-feather, or Shuttle-cock. 

The phenomena of elcdtric attradtion and 
repulfion may be reprefented alfo with a 
glafs tube, or a charged bottle, and fomc of 
them in a manner more fatisfadtory than 
with the machine. 

Take a glafs tube (whether fmooth, or 
rough, is not material), and after having 
rubbed it, let a fmall light feather be let 
«u* of your fingers at the difiance of about 
eight or nine inches from it. This feather 
will be immediately attradted by the tube, 
and will ftick very clofc to its fnrface for' 
a few lcconds, and fometimes longer; after 
which time it will be repelied, and if 
the tube be kept under it, the feather will 
continue floating in the air at a confider- 

* Electric attraction and repulfion takes place alfo 
, within a partial vacuum, fuch as is made by means of 
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able distance from the tube, without com¬ 
ing near it again, except it firft touches 
fome conducing fubftance 5. and if you ma¬ 
nage the tube dexteroufly,' you may drive 
the feather through the air of a room at 
your pleafure. 

The reafon of this experiment is obvi¬ 
ous ; for when the feather is elcdlrificd, it 
cannot approach the tube again, except it 
firft touches fome conducing body, be- 
caufe it cannot part with its Eledtricity 
when floating in the air, and therefore can¬ 
not acquire a contrary Eledtricity: con- 
fcqucntly it muft remain in a ftatc incapa¬ 
ble of being again attradted by the excited 
tube. 

If it be afkcd. Why, when the feather is 
at firft attradted by the tube, it (ticks for fb 
confiderable a time to its furface before it is 
repelled; the anfwer is, That the feather 
being an eledtric, requireth fome time be¬ 
fore it acquires any confiderable quantity of 
Eledtricity. 

There is a remarkable circumftance at¬ 
tending this experiment, which is, that if 
O 3 the 
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the feather be kept at a diftance from the 
tube by the force of clcdtric rcpulfion, it 
always prefents the fame part towards the 
tube:—You may move the excited tube 
about the feather very fwiftly, and yet the 
fame fide of the feather will always be pre- 
fented to the tube. The rcafon of this 
phenomenon is, that the equilibrium of the 
electric fluid in the parts of the feather, be-> 
ing once difturbed, cannot calily be re- 
ftored; bcciufc the feather is an eledtric, 
or at lead a very bad Conductor. When- 
the feather has acquired a quantity of Elec'- 
tricity from the tube, it is plain, that by 
the adlion of the excited tube, that fuper- 
induced Eledlricity will be in the greateft 
part forced on that fide of the feather 
which happens to be at fir ft the fartheft 
from the tube; hence that part will always 
afterward be repelled the fartheft. 

This experiment may be agreeably vari¬ 
ed in the following manner:—A perfon 
may hold in his hand an excited tube of 
fmooth glafj, and another perfon may hold 
an excited rough glafs tube, a flick of 
fealing-wax, or in fliort another eledtric 

negatively 


on Electricity. 199 
negatively eledtrified, at about one foot and 
a half diftance from the fmooth glafs tube: 
a feather now may be let go between thefc 
two differently-excited elcdtrics, and it will 
leap alternately from one eledtric to the 
other; and the two perfons will feem to 
drive a fhuttle-cock from one to the other, 
by the force of eledlricity. 

Experiment IV. 

The J,mall infulated Body. 

. 'Tie a fmall body, as for inftancc a light 
piece of cork, to a filk thread about eight, 
inches long, and holding the thread by its 
end, let the fmall body hang at the dif¬ 
tance of about eight inches from the fide 
of the prime Condudlor eledtrified. This 
fmall body, jf the eledlrization of the 
Condudlor is not ftrong, will not be at-, 
tradlcd; for, being infulated, it cannot, by 
depofiting its fluid upon, or receiving it 
from, another body (when the prime Con¬ 
dudlor is eledtrified negatively), - become 
•pntrarily eledtrified. But if a finger or 
any condudting fubftance be prefented to 
. . O 4 that 
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that fide of the fmall body which is fartheft 
from the prime Condudor, then the fmall 
body will immediately move toward the 
prime Condudor ; for it has depoftted its 
own fluid upon, or acquired fomc (in cafe 
the Condudor is negatively eledrified) 
from the body prefented to it; and when 
this body has touched the prime Conduc¬ 
tor, it will be inftantly repelled from it, on 
account of the repulfion exifting between 
bodies poflcfl'ed of the fame kind of Elec¬ 
tricity. 

Indeed, if this infulated body be very 
near to the prime Condudor, or the prime 
Condudor ftrongly eledrified, then the 
fmall body will be attraded without pre- 
fenting to it any conduding fubftance; but 
in this cafe its natural quantity of eledric 
fluid will be either repelled into the con¬ 
tiguous air, or crowded on that part of the 
body which is fartheft from the prime 
Condudor, when the Condudor is eledrified 
pofitivefy ; but if it be eledrified negatively, 
then the additional quantity of fluid, ne- 
ceflary to render the fmall body over¬ 
charged, will be acquired from the air, or 

the 
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the natural fluid belonging to that body 
will be all crowded on that fide of it, which 
is neareft to the prime Condudor. 

If this fmall body, inftead of the filk, be 
fufpended by a linen thread, it will be at-' 
traded at a much greater diftance, than in’ 
the other cafe; for now the eledric fluid 
will be eafily conduded by the thread, 
palling upwards, or downwards, according 
as the prime Condudor is eledrified, viz, 
pegatively or pofitively. 

Experiment V. 

Tbe eledric Well. 

Place upon an eledric ftool a metal quart 
mug, or fome other conduding body nearly 
of the fame form and dimenfion j then tie 
a Ihort cork-ball eledrometer, of the kind 
reprefented fig. 3 *, at the end of a filk 
thread proceeding from the cieling of the 
rpom, or from any other proper fupport, 

• Inftead of the electrometer, there may be ufed any 
other kind of fmall conducting body; but that feeml 
fctft adapted to fuch experiments. 

fo 
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fo. that the electrometer may be fufpendod • 
within the mug, and no part of it may be ■ 
above the mouth; this, dpne, elcCtrify the 
mug, by giving it a fpark with an excited 
eleCtric or otherwife, and you. will fee that 
the electrometer, whilfl it remains in that 
inlulated fituation, even if it be made 
to touch the fides of the mug, is not at* • 
traded by it, nor cjoes it acquire any Elec¬ 
tricity; but. if, whilft it Hands fufpended 
within the mug, a Conductor, Handing 
out of the mug, be made to communicate 
with, or only prefer.ted to it, then the 
electrometer acquires, an-EleCtricity contra¬ 
ry to that of the mug, and a quantity of 
it, which is proportionable to the body 
with which it has been made to communi¬ 
cate ; and it is then immediately attracted 
by the mug, 

The-.rcafon why in this experiment the 
electrometer contracts no EleCtricity whilH 
f»fpcnded intirely within the cavity of the 
njug, is, becaufe the EleCtricity of the mug 
aCts upon the electrometer on all tides, and 
this has no opportunity of parting with its 
fluid, when the mug is electrified pofitively; ^ 

nor 
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nor of receiving any, when the mug is 
electrified negatively. But, as foon as any. 
Conductor communicates with it, the elec¬ 
trometer becomes immediately pofiefied of 
the EleCtricity contrary to that of the mug; 
for if the mug be electrified pofitively, the 
fluid belonging to the electrometer will be 
repelled to that body, which communicates < 
with it; and which, being out of the mug, 
cannot be affeCted by its EleCtricity; and 
if the mug be electrified negatively, it will 
attract the fluid of the electrometer, which 
actually receives an additional quantity of 
it from that conducting body, with which 
it communicates. The electrometer there¬ 
fore, becoming always pofiefied of a con¬ 
trary EleCtricity, muH neceflarily be at¬ 
tracted. 

If, by railing the filk thread a little, part 
of the electrometer, /. t. of its linen threads, 
be lified jufl above the mouth of the mug, 
the balls will be immediately attracted; for 
then, by the aCtion of the Electricity of the 
mug, it will acquire a contrary EleCtricity 
by giving to, or receiving the eleCtric fluid 
from, the air above the cavity of the mug. 

It 
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It has been fuppofed by Tome, that the 
eleftrometer in the above experiment (or 
any other fmall infulated body), hanging in 
the cavity of an cleftrified veflel, or the 
like, is not attrafted by the fides of the 
veflel, becaufe the attraction of Eleftritity, 
being as the fquarcs of the distances in- 
verfely, cannot affeft the cieftrometer one 
way more than another; it being demon- 
flrab’e, that, if to every point of a fpherical 
concave furface, equal centripetal forces are 
direfted, decreaftng as the fquarcs of the 
diftances from thefs points, a fmall body 
fituated any where within that furface, 
would remain there, without being attrafted 
one way more than another *, 

But to this it may be replied, that the 
demonftration of the above-mentioned pro- 
pofition, if it is applicable to fpherical, or 
cylindrical concave furfaces, cannot, how¬ 
ever, be applied to every kind of irregular 
cavities, with which (if they exceed not a 
certain fize) the above experiment fucceeds 
as well, as with the cylindrical cavity of 
the mug. 

• Newton's Principia, book I. prop. LXX. 

la 
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In fliort, in this experiment, when the 
mug is eleftrified pofitively, it is fuppofed, 
I. That the fuperinduced fluid, taking its 
place upon the external furface, occafions 
the contiguous air to depoflt its fluid upon 
a fubfequent quantity of air, and this over¬ 
charged air occafions a contiguous circle, 
or quantity of air, to depofit its fluid upon 
its Tubfequent or next adjacent circle, and 
fo on. II. That none of the fuperinduced 
fluid can exift upon the internal furface of 
the mug, and therefore infulated bodies, 
intirely fufpended therein, can acquire no 
Eleftrieity, bccaufe the internal air has no 
oppoitunity of parting with its own fluid, 
except a fmall quantity about the mouth of 
the mug, where, accordingly, a little Elec¬ 
tricity is obfervable. When the mug is 
eleftrified negatively, then it is fuppofed. 
I. That the deficiency of fluid in the mug 
is only on its external furface; for the air, 
contiguous to this furface, by acquiring 
an additional quantity of eleftric fluid from 
the next flratum of air^ may become elec¬ 
trified pofitively. II. That the internal 
furface of the mug is not undercharged, 
bccaufe its contiguous air, being furrounded 

by 
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by the mug, cannot become overcharged 
by acquiring an additional quantity of fluid 
except a fmall quantity towards the moutl 
of the mug, where, accordingly, a little 
Electricity is obfervable. 

Experiment VI. 

7 o dijlinguijh the Quality of EleElricity it 
eletlrijied Bodies. 

Before we proceed further, it is necef- 
fary that we fhould deferibe fome praCtica 
method of diftinguthing the quality of the 
EleCtricity in an electrified body, which 
is abfolutely neceflary for the right per¬ 
formance of the enfuing experiments. Tc 
do this, different methods may be followed, 
which however arc all founded, cither upon 
the eleCtric attraeftion, and repulfion, oi 
upon the different appearances of the elec¬ 
tric light. To find out the quality of 
Electricity by the different appearances oi 
its light, is a very convenient, and fure 
method; but the phenomena of attraction 
and repulfion, afford one much moro gene¬ 
ral, and eaiy; for fometimes the quantity 
of EleCtricity to be obferved is Co very 

fin all, 
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final], that it will give no light, though 
it may be ftill capable of attracting or re¬ 
pelling. 

The general method to prove whether 
the electricity of a body, electrified either 
by excitation, or communication, is nega¬ 
tive, or pofitive, is to bring it pretty near 
to an electrified electrometer D or C fig. 4, 
and obferve whether the body attracts or 
repels it; for if the electrometer be electri¬ 
fied pofitively, and the electrified body re¬ 
pels it, then you may conclude that the 
body is alfo electrified pofitively; becaufe 
bodies, poflefled of the fame kind of Elec¬ 
tricity, repel each other; but if the body 
prefented attracts the Electrometer, then it 
mull be electrified negatively, becaufe there 
is no eleCtric attraction between bodies, 
unlefs they are differently electrified; and 
as the electrometer is known to be electri¬ 
fied pofitively, the body is confequently 
electrified negatively. 

This may be alfo done by electrifying the 
electrometer negatively; but then the ef¬ 
fects arc juft the contrary, i. e. the electri¬ 
fied 
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fied body, if negative, will repel the elec¬ 
trometer, and if pofitive, will attradt it. 

In this experiment, however, it mufl be 
obferved, that, if the Electricity of the 
eledtrified body is much llronger than that 
of the eledtrometer, or the Elediricity of 
• the latter llronger than that of the former, 
and the eledtrified body be brought very 
near the electrometer, then they will at¬ 
tract one another, notwithllanding they are 
pofiefled of the lame kind of Eledtricity. 
Suppofe, for inllance, that one of the elec¬ 
trometers C is pofitively eledtrified, lo that 
its cork-balls may diverge about half an 
inch, and a glafs tube Itrongly excited be 
brought near it; when this tube is a foot 
diftant, or more, the elcdlrometcr will be 
a little repelled by it j but if the tube be 
brought nearer, the.cork-balls, that before 
diverged half an inch, will now converge 
till they are in contadt, and appear, as they 
adtually arc, uneledtrified; becaufe the ac¬ 
tion of the excited tube has repelled their 
fuperfluous fluid through the threads up to 
the remotelt part of the eledtrometer. If 
the tube be prefented Hill nearer, the balls 
2 will 
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wBl then be attracted by it, becaufe the 
llronger Eledtricity of the tube repels nqt 
only their fupcrinduced, but alib'thcir nar 
tural quantity of fluid up the threads, &c. 
and therefore the balls, becoming negative ¬ 
ly eledtrified, mult' neccflirily be attracted 

by the tube. * , 

» • • * ' • ‘ * 

|Jpon this principle an'pledtrometer may 
be eledtrified negatively by means of an 
cledtric pofitively excited; or, on' the con¬ 
trary, it may be eledtrified pofitively by art 
elcdtric poflefled of the negative Eledtrici¬ 
ty. Take, for inllance, a glafs tube excited 
pofitively, and bring it within fix or feyen 
inches under the balls of one of the above- 
laid eledtrometers ; in which cafe the .balls 
qf the eledtrometer will diverge, becaufe 
their natural quantity of cledtric fluid has 
been driven from them to the upper part 
of the threads by the adticn of the tube 
pofitively excited j fo that the balls in rea¬ 
lity diverge with negative Eledtricity. 
Now, in this Hate touch the upper part 
of the threads of the electronic ter with 
your finger, which will take off feme of the 
cledttic fluid natural to fhe eledtrometer j 
P aftep 
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after which remove the finger, and imnQCr 
diately after remove the glafs tube, and 
the electrometer will remain electrified ne¬ 
gatively, becaufe the excited glafs tube did 
not impart any eleCtric fluid to the elec¬ 
trometer, but only difturbed the equili¬ 
brium of the naturtl quantity of eleCtric 
fluid, which belonged to it, and part of 
which efcaped through the finger that 
touched the electrometer, and which did 
confequently remain in a negative ftate.— 
After the like manner the electrometer may 
be electrified pofitively, by means of a body 
poflefled of negative Electricity. 

But fhould a more precife method than 
the above be required, to determine the 
quality of the EleCtricity of an electrified 
body, the following may be ufed:—Firfl, 
elcCtrify one of the electrometers C, placed 
upon the ftand fig. 4, either pofitively, or 
negatively, at plcafure: touch it, for in- 
ftance, with an excited glafs tube, fo that 
its balls may repel, and ftand.about two 
niches diftant from one another) then teu;h 
the other electrometer G with the'eleClri- 
fied body, that you defire to examine, fo 

that 


«£ttCT*ICJTV Sfl 
that it may be poflefled of the fame degree 
pf EleCtricity: Laftiy, take either of the 
two electrometers by the top of the glafs 
handle a, difengage it from the vm of the 
ftand, and bring it near the other electro¬ 
meter; if then the balls of one electro¬ 
meter repel tfjofe of the other, you tqay 
conclude that they arc pofiefted of the fame 
Jtind of EleCtricity; but if they attraCfc each 
other, you may conclude that they were 
electrified with contrary Electricities; and 
as you know the EleCtricity of that electro¬ 
meter, which was firft electrified, you will 
of courfe know the electricity of the pther 
electrometer, •», e. of the electrified body, 
with whicji it was touched, 

The abpyc experiment qaay he alfo made 
with the fingle-threjd eleCtropaeter? j fpr 
if they are brought near to one another, 
when their feathers arc electrified, they 
will, if poflefled of the fame EleCtricity, re¬ 
pel, or if poflefled of contrary IJlcCtricitics, 
attraCt each other, 

P a EjfPS- 
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Experiment VII. " •' < 1 

. : - t *..» 

Tie initiated metallic Red: ’* 

r. t: • * ~.i: . - 

In folate in ah horizontal pefitien a me¬ 
tallic rod about two'feit ‘ioiigi having 
blunt ends, and to one of- its ends fufoenil' 
an fcleCtromefcr, like that reprefented fig. 3/ 
theft hiring' Within three' or four' inches' 
diflahc'6'6?‘its other end an excited gfafs 
tube. Gif'the approach of the' .tube, the 
balls Qf the elfcCtrometcr will 'open, and if 
you prefent towards them a body pofitively 
electrified, you will perceive that'they di¬ 
verge with pofitive Electricity. If the 
tube be removed, the" balls come together 
again, and no Electricity remains' in them, 
or in the metallic rod. ' But if while the 
tube is near one end of the rod, and the, 
balls diverge with pofitive ElcCtricity, the 
other end of the rod, viz. that from which 
the electrometer hangs, be touched with 
lbme Conductor, the cork-balls will come 
immediately together, and they will remain 
lb \vhcii_the^onduCtor has been removed; 

—remove 
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—remove now the excited glafs tube, and 
the balls will immediately diverge with ne¬ 
gative EleCtricity; which ihows that the 
rod remains undercharged, i. e. electrified 
negatively. * 

The rcafon of this experiment is, that 
.the repelling power of the excited tube, 
driving the fluid of one end of the rod to 
its other end, /. e. to that, with which the 
electrometer is connected, renders this end 
electrified pofitively; but in faCt the tube 
communicates no ElcCtricity to the rod, it 
only diflOrbs the equable diffu'fion of its 
fluid : in cqnfequcnce of this, the eleCtro- 
metei, hanging to the overcharged end of 
the rod, nmft nccefilirily appear to be elec¬ 
trified pofitively; but when the tube is re¬ 
moved, then the electrometer appears again 
jineleCtrified: for the fluid, which had by 
the aftion of the tube been driven to one 
end of the rod, now retires to its former 
fituation, and leaves the rod with the elec¬ 
trometer, uneleCtrificd. 

«• ■ . 

In “the fecond cafe, when the balls of the 
electrometer diverge with pofitive EleCtri¬ 
city, if'that end of the rod be touched with 
P 3 ' fomc 
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feme conductor, all its fuperfluous fluid, 
which is no other than that belonging to 
the oppofite end of the rod, will be commu- 
hiented to th it body* with which the. rod is 
touched, and therefore the electrometer re* 
mains uneleCtrificd: but now in faCt the 
rod has loft fotae of its natural quantity of 
fluid j for iF the end of it, that is fartheft 
from the excited tube, remains in its natu¬ 
ral ftate, the othef end is undercharged; 
cbnfeqticntly, when the tubfc is removed, 
the fmall quantity of fluid that remains its 
the rod will diffiife itfelf uniformly through 
it; but this quantity of fluid is lets than 
that naturally inherent in the rod; the rod 
will thereftht remain undercharged, and 
hence the balls of the electrometer diverge 
with negative Electricity, 

This explanation is the Jamte is that 
mentioned in the preceding experiment, 
viz, in tire method of cleCtrilying an elec* 
trome'teir negatively, with S body poflefled 
of positive ekCtrkity, fyc., but as this expe¬ 
riment is the bafis, or key, of lever*! others, 
I lhall infift on it a little longer; and, to 
render its explanation mode intelligible and 

deaf. 
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clear, I lhall make ufe of tha following 
diagram: 

A-i-vB. 

Let the above-mentioned infulated rod 
be reprefented by the line A B. When 
this rod is in its natural ftate (in relpeCt to 
Electricity) then the eleCtric fluid belonging 
to it, is equally difluled throughout the rod, 
But when the excited tube is brought with¬ 
in three or four inches diftance of one of 
the ends, for inftancc B, then the fluid, be¬ 
longing to that end, will be driven to the 
end A j which end therefore becomes over¬ 
charged, and the end B undercharged; yet 
the rod has no more eleCtric fluid now, 
than it had before; and when the tube is 
removed to fome diftance from the rod, the 
fuperfluous fluid, repelled to the end A, 
returns to its former place, ». e. to the end 
B, and the equilibrium in the rod is rc- 
ftored. But if, when the fluid in the rod 
is repelled to the end A, this end be 
touched, the fluid repelled thither will im¬ 
mediately be conducted away by the body 
that touched it, and will leave the end A 
P4 of 
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of thg rod in a natural ftate; but at the 
lame time, the end B is undercharged ; 
therefore, when the tube is removed, part 
of the natural fluid-belonging to the end A, 
will go to the end 3 ; and thus the whole 
tod will remain undercharged, i. e. nega¬ 
tively electrified. 

If the above experiment be made with 
an elcCtric negatively electrified (for in- 
fiance, a rod of fealing-wax inflead of the 
excited glafs tube) then the apparent Elec¬ 
tricities in the rod will be juft the reverfe 
of what they were before ; for in this cafe# 
that gnd of the rod to which the clcCtric 
has been prefer.tcd, will be overcharged, 
and the opj Ofitc end, undercharged; which 
oppofite end, if touched in this ftate with 
fonie conducting fubftance, will acquire 
feme clcCtric fluid from that fubftance; 
and when, after that fubftance has been re¬ 
moved, the excited eledric is alfo removed, 
the rod will remain overcharged.' 

In making this experiment, care muft 
be taken that the end of the rod be very 
blunt, and that the electric be not very 

„ powerfully 
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powerfully excited ; otherwife a fpirk may 
pafs from this to the rod, which renders the 
experiment precarious. 

Experiment VIII. 

7 be two infuLitcd metallic Rods. 

Take two rods of metal, each about a 
foot long, furnifhed with knobs at both 
ends, and, either by filk lines, or by init¬ 
iating ftools, infulatc them; fo that they 
may ftand horii anally in one direction, 
and about ) of an inch' diftance from one 
another. To the middle of each of tbele 
rods hang an electrometer, like that repre- 
fented fig. 3. This done, take an excited 
glafs tube, and bring it to about three 
inches diftance from the knob of one of 
the rods; on doing which, the electrome¬ 
ters of both rods will appear electrified J 
keep the tube in that fituation for about two 
feconds, then remove it. The rods now 
will remain electrified, as appears by the 
electrometers; the firft, viz. that to which 
the excited tube had been prefented, re¬ 
maining negative, and the other pofnivs. 

0 The 
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The reafan of this phenomenon is, that 
when the tube was near the end of one of 
the rods, the adtion of its fluid repelling 
the fluid of that rod, caufed it to pafs in a 
fpark to the other contiguous rod; on which 
, ’ account, when the tube was removed, the 
firft rod, having loft fome of its natural fluid, 
remained undercharged; and the other rod, 
acquiring the fluid loft by the former, be¬ 
came overcharged. 

In this experiment, if, inftead of theglafs 
f tube, an eledtric, negatively excited, be 
brought near the end of one rod, then that 
rod. will be electrified pofitively, and the 
Other negatively ; for the adtion of this elec¬ 
tric, producing juft the contrary effedt of the 
glafs' tube, inftead of repelling the fluid of 
the firft rod into the fecond, attradts that of 
the fecond into the firft. 

In this experiment the eledtric does not 
communicate any eledbicity of its own, but 
only difturbs tho equilibrium between the 
fluid of the rods. 


CHAP. 
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I 

C H A P. VI. 

s. 

Experiments oh eletfrk Light*. 

T HE following experiments require ta 
he made in the dark $ for although 
the eledtric light, in feveral circumftances, 
tnay be feen in the day-light, yet its ap¬ 
pearance in this toanhel - is Very confufpdj 
and, that the Eledtrician might form a bet¬ 
ter idea of its different appearances, it is ab¬ 
solutely neceffaty to perform fuch experi¬ 
ments in a darkened room. • 

Experiment I. 

L'ht <tni Pencil of ekhlric Light-. 

When the eledtrical machine is in good 
order, and the prime Condudtor is fituated 
with the eolledtor fufficiently near the glafs 
• cylinder (which firuation I fhall call here¬ 
after its proper place) turn the winch, and 
you will fee a lucid ftar at each of the 
jfoints of the eolledtor. This ftar is the 

conftant 
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conflant appearance of the clcdtric fluid that 
is entering a point. At the fame time, you 
■will fee a ftr-orfg light/prAeeeding from the 
robber, and fpreading itfclf over the fur- 
face of the cylinder! -and, rf tho'excitation 
of the cylinder is very powerful, deijfe 
ftreams of fire \vijl proceed from” t)ic rub¬ 
ber, and, dartir^g rounjT-olmoft.half the "cir¬ 
cumference of .the cylinder, will reach the 
points of tke coficdfor *. 

If the chain of the rubber be taken off, 
and a pointed body (as for tnftarfce,' Sic 
point of a needle or pin) be preferltcd to 
the back of the rubber, at the difhncc of 
about two inches, a lucid pencil of rays 
will appear to proceed from the point pre¬ 
faced, and diverge towards the rubber. 

* If the prime Con3u£tor be removed, the denfe 
fltcaros of fire ivillgo quite round the cyliudcr; reaching 
from one fide of the rubber to the other.—By obferving 
e»i which fide ef the cylinder thofc ft teams ire rood to¬ 
pi' us. it may be cafily determined which fide of the rub- 
bet prefiU more or lefs upon the cylinder, or it better 
coveted with amalgam, or, in fbort, which fide is the 
tooft ot leift fit for the excitation of the gUfs. 

it... . • ' . 

. ... ‘ :j Thig 


" 0 If I 6 ¥tVl' liar 

Thfs ^fcndfl'ls co nil ah 1 appearahee • of 

the tl&frid-flUid ifluing ffbni 4 pornt; aad 
irf'ftA.'ta iii'w ■ comis (Ait of the pbirtr, in 
orddr Wfupfpiiy thi rhbbt/f,‘which Is Ccm* 
flantly cxhau(bcd ' , by Ai- 1 cyHhder'-iir trio* 
tioa. 

«:n*.e;' 3-1 y •: }>. irrivu'-.Z ; .’ . i 

Tf!lhbHitil ; pe«9i^ I 'Boi!!y i be! prefciitetl to 
thi jfi&& mahBic/t ,Jffpwr ilfomi- 
nated ; but ; if a pbinte’d wirfj 

tit* othcr'^pciiiftid condufting_ bodyjbe con? 
rtirilctf-Wifly thri prime Con'dtl&of, it 
tWd trout a pencil dip'.'rays’; for the prime 
ttridfifror btinl* bverchargtdj the fluid do-; 
jfrartih^ ffom lt 'rif'drt'; ; agdteUMy to theld^; 
forhi k oh thlt ^dfif'Wifo Which h 
flies off, and a ftar on that point which ft 
enters *. 

. r. :• it .4 .. » • J F. Bkc. 

.<• .• ‘• ; 

• t • 

• It may be allced, why the eleflric fluid entering a 
point,chufirth the appearance of. a.ftar j and when go¬ 
ing tmr of did point, canfeth the appearance of a hraflt 
of rays? In anfwer to this queftion, F. Bred ARIA 
• fuppbfcs, that the (tar i$ occafioned by the difficulty 
with which the electric fluid is extricated from the air, 
which is an eleftric. Suppofc, for inftance, that a 
pointed wire is prefented to a body pofitively electrified, 
the electric fluid is fir it from that body communi¬ 
cated 


(C) Jeff Behary 2019 


121 




92* A CoMHET* TREAT I *8 

F. Beccaria remarks, that if tsr* 
equally (harp points are approached to % 
prime Conductor, they wiH appear kimi- 
oous at only half the djftancc 9* which, 
©ne of them would have done. 

% 

From this experiment may be learned 
the method of difUnguifhing the quality of 
the Electricity of an electrified body, bjf, 
the appearance of the ekCtric fight; for if 
a needle, or any other pointed body, be 
prefented in the dark, with the point to* 
wards a body ftrongly electrified, it will 
appear illuminated with * ftar, when that 
body is electrified pofitively, and with a 
pencil or bmlh, when jt is electrified nega¬ 
tively, 

Here it is proper to remark, that when 
two points (one of which is connected with 

Mtcd to the air between k and the wire, and then the 
wire mult extricate it from that air. 'I"he bnifH, be f»p- 
pofes to be occasioned by the force with which the elec¬ 
tric fluid, going out of a point, run, through the conti¬ 
guous air to that which is more remote from it j i. t. by 
dividing the contiguous air, and not by affixing itfclf 
t0 it. 

* the 
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the prime Conductor, or the rubber) are op- 
pofed to one another, the appearance of light 
in both is pretty much the fame. Mr. 
Wilcke remarks, that when a point not 
electrified, is oppofed to another point elec¬ 
trified pofitively, the cones of light, which 
othfrwife would appear upon them, difap- 
pear; but that if a pofitivc cone be oppofed 
to a negative cone, they both preferve their 
own characterise properties *. 

Experiment II. 

Drawing Sparks. 

Let the prime Conductor be fituated in 
its proper place, and eleCtrify it by work¬ 
ing the machine) then bring a metallic 
rod with a round knob at each end, or the 
knuckle of a finger, within a proper dis¬ 
tance of the prime Conductor, and a fpark 
will be feen between that and the knuckle, 
or knobbed wire. The longer and ftronger 

• VVncKK, p. 140.— See Bsccawa’s Art. Elc& 
l 94*i and following. 

• • • fpark 
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fpark is drawn from that end of the prime 
Conductor which is factheft from the cy¬ 
linder, or rather from the end of the 
knobbed rod 1 B, fixed at its end B, 
fig. 2 *. 

• # , 

This fpark (which has the fame appear, 
anCc, whether drawh from a prime Con¬ 
ductor pofitivc)^, or negatively electrified) 
appears like a long line T of fire, reaching 
from the Conductor to the oppofed body; 
and often (particularly when the lpark is 
long, and different conducing fubftances 
are near the line of its direction) it will 
have the appearance of being bent to 
fharp angles in different places, exactly re- 
fembling a fiafh of lightning. Notwith- 
ftanding, however, this extended apptar- 
ance, which is imputed to the quick paf- 
fisgt of the luminous matter, the electric 
• 

• The rcafon of this is, becanfc that end toflho prime 
Conductor is lefs influenced by the atjuofphae of the ex- 
cited cylinder. 

•f It often darts brufhes of light fide ways, in every 
direction. 

fluid 
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fluid paffing from one body to another in a 
fpark, is reafonably thought to proceed in 
a feparate, and nearly globular body. 

The direction of the fpark often deceives 
the mod experienced ElcCtrician, it l'cem- 
ing fometimes to proceed from one place, 
and at other times, under the fame circum- 
flances, to proceed from the oppofite. 
When the prime Conductor is electrified 
pofitivefy, the fpark mult certainly proceed 
from it, and go to the body prefented; and 
when the prime Conductor is electrified 
negatively, the fpark mult proceed from 
the body prefented, and go to the Con¬ 
ductor. This, however, we learn by rca- 
foning from other experiments; for the 
real direction Of the fpark in the above 
experiment, is much more rapid in its 
. motion than to admit its form, much lefs 
its direction, to be perceived by our eyes. 
With Mr. Nairne's machine, which is 
very powerful, it is obfervable, firft, that the 
fparks from the negative Conductor are 
more pungent than thofe from the pofitive; 
and fccondly (which may be the caufe cfthe 
preceding effeCt), that when a blunt body is 

prefented 
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prefcnted to the negative Conductor, the 
fpark appears branched towards the Con¬ 
ductor, and concentrated in one flock to¬ 
wards the body ; but with the pofitive Con¬ 
ductor the appearance of the fpark is juft 
the reverfe. 

A longer fpark may be drawn from a 
larger than from a fmaller Conductor, ex¬ 
cept when the Conductor exceeds a certain 
fize. The Conductor, which, when put 
before an ordinary eleCtrical machine, will 
give fparks about equal in length to the 
diameter of the glafs cylinder of the ma¬ 
chine, is the largeft that can be ufed to 
advantage; for a longer fpark cannot be 
obtained, except in fome particular cafes, 
viz. when fome particles of duft, or other 
extraneous matter, happen to be inter- 
pofed between the Conductor and the brafs 
ball, or other fubftance, that is oppo- 
led to it, &c. as will appear from the fol¬ 
lowing reafoning:—The circumference of 
the glafs cylinder is nearly equal to three 
times its diameter. The rubber, with its 
■ piece of filk, &c. may occupy about one 
third part of the faid circumference, and 

confequently 
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confequently the collector of the Conduc¬ 
tor, when put in the middle of the re¬ 
maining furfacc, at mo ft cannot be far¬ 
ther from the rubber than the length of 
one diameter of the cylinder, viz. one 
third part of the circumference; there¬ 
fore it is plain, that if the conductor could 
give a fpark longer than the diameter of 
the cylinder, the fpark would be darted to 
the rubber, rather than to any other body 
placed farther off from the Conductor.— 
When the rubber of the machine is made 
to communicate with the earth, by means 
of imperfeCt Conductors, as a piece of wood, 
&c. then the Conductor will give a fpark 
generally longer than when perfect Conduc¬ 
tors are employed for the faid communica¬ 
tion. In this cafe it may happen, that a 
fpark fome fmall matter longer than the 
diameter of the cylinder, might be ob¬ 
tained,- 


Qjt Exp«- 
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Experiment III. 

7* 9 fire irfidmmable Spirits. 

The power of the eledtric fpark to fet 
fire to inflammable fpirits, may be exhi¬ 
bited by fevcral different methods; but 
more eafily thusrHang to the prime 
Condudlor a fliort rod, having a fmall 
knob at its end, then pour fome fpirit of 
wine, a little warmed, into a metal fpoon * j 
hold the fpoon by the handle, and 
place it in fuch a manner, that the fmall 
knob on the rod may be about one inch 
above the furfacc of the fpirit. In this 
iituation, if, by turning the winch, a fpark 
be made to come from the knob, it will 
fet the fpirit on fire. 

• The readieft way to warm the fpirits for this ex¬ 
periment, is to fet it on fire with a candle when it is in 
the fpoon, and, after it has burned for about two or 
three fcconds, to blow it out with your breath. In this 
ftate it will be found very ready to take fire, even by a 
fmall fpark. 

This 
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This experiment happens in the very 
fame manner, whether the Condudlor is 
elcdlrified pofnively or negatively, i. e. 
whether the fpark be made to come from 
the Condudlor or from the fpoon j it be¬ 
ing only in confequence of the rapid mo¬ 
tion of the fpark that the fpirits arc kin¬ 
dled. 

It will be perhaps fcarce neceflary to re a 
mark, that the more inflammable the fpi¬ 
rits are, the more proper they will be for 
this experiment, as a fmaller fpark will bo 
fufficicnt to inflame them; therefore rec¬ 
tified fpirit of wine is better than com¬ 
mon proof fpirit, and *ther is better than 
either. 

This experiment may be varied different 
ways, and may be rendered very agreeable 
to a company of fpedlators. A perfon, for 
inflance, Handing upon an eledlric flool, 
and communicating with the prime Con¬ 
ductor, may hold the fpoon with the fpi¬ 
rits in his hand, and another perfbn, Hand¬ 
ing upon the floor, may fet -the fpirits on 

QL3 fir ?* 
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fire, by bringing his linger within a fmaU 
diftance of it, Inftead of his linger, he 
may fire the fpirits with a piece of ice j 
when the experiment will fecm much more 
furprizing. If the fpoon is held by the 
perfon Handing upon the floor, and the in* 
fulatcd perfon brings fomc conducing fub- 
ftancc over the furface of the fpirit, the 
experiment fucceeds as well, 

Mr. Winckler fays, “ that oil, pitch, 
“ and fealing-wax, might be lighted by 
“ eledlric fparks, provided thofe fubftances 
“ were firft heated to a degree next to 
“ kindling. To thefe it mull be added, 
“ that Mr. Gr At at it fired the fmoke of 
“ a candle juft blown out, and lighted it 
“ again; and that Mr. Boze fired gun* 
" powder, melting it in a fpoon, and firft 
“ the vapour that rofc from it *. 

• Priestley's Hift. of fcloft. period VII. 


Expe- 
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Experiment IV. 

The artificial Eolonian Stone illuminated 
by the clettric Light . 

The moft curious experiment to fhew 
the penetrability of the eleftric light, is 
mad? with the real, or with the artificial 
Bolonian ftone, which is procured more 
cafily, and was invented by the late 
Mr. J. Canton. This phofphorus is a 
calcareous fubftance, generally ufed in the 
form of a powder, which has the property 
of appearing lucid, when brought into the 
dark after having been expofed to the 
, light *. 

Put 

* The method of making this phofphorus is^as fol¬ 
lows : “ Calcine fome common oyfter-fhells” (if they 
be old, and half calcined by time, fuch as are com¬ 
monly found upon the fea-ihore, they are, as Mr. W. 
Canton obferves, fo much the better) “ by keeping 
u them in a good coal-fire for half an hour; let the 
“ pure ft part of the calx be pulverized and fifted| 
“ mix with three parts of this powder one pvt of the 
“ flowers of fulphur; let this mixture be rammed into 
“ a crucible of about an inch and a half in depth, till it 
0.4 «br 
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Put fomc of this powder in a clear glafs 
phial, and ftop it with a glafs ftopper, or a 
cork and fcaling-wax. If this phial be kept 
in a darkened room (which for this expe¬ 
riment muft be very dark) it will give no 
light; but let two or three ftrong fparks 
be drawn from the prime Conductor, when 
the phial is kept at about two inches dil- 
tance from the fparks, fo that it may 
be expofed to that light, and this phial 
will receive the light, and afterwards will 
appear illuminated for a confiderablc 
time. 

“ be almoft full; and let it be placed in the middle of 
“ the fire, where it muft be kept red-hot for one hour 
u at leaft, and then fet it by to cool: wjien cold, turn 
“ it out of the crucible, and cutting or breaking it to 
4t pieces, ferape off*, upon trial, the brighteft pans: 
« which, if good pholphorus, will be a white powder, 
“ and may be preferved by keeping it in a dry phial 
“ with a ground ftopple.” * # % 

If this phofphorus* whether in the phial or not, be 
kept in the dark, it wiH give no light, but if expofed 
to the light, either of the day, or of any other luminous 
body, and afterwards brought into a dark place, it will 
then appear lucid for a confiderablc time. For farther 
properties of this phofphorus, fee the Phil. Tranf. Vd. 
LV Ilf. 

This 
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This powder may be ftuck upon a board 
by means of the white of an egg, fo as to 
reprefent figures of planets, letters, or any 
thing elfe, at the pleafure of the operator, 
and thefe figures may be illuminated in the 
dark, in the fame manner as the above-dc- 
feribed phial. 

A beautiful method to exprefs geometri¬ 
cal figures with the above phofphorus, is 
to bend fmall glafs tubes, of about the 
tenth part of an inch diameter, in the lhape 
of the figure defired, and then to fill them 
with the phofphorus powder. Thefe may 
be illuminated in the manner deferibed, 
and they are not fo fubjedt to be fpoiled, 
as the figures represented upon the board 
frequently are. 

The beft method of illuminating this 
, phofphorus, and was that Mr. W, Can¬ 
ton generally ufed, js to difeharge a fmall 
eledtric jar near it. 

Paper, after being made dry and rather 
hot, marble, oyftcr-fliells, and mod calca¬ 
reous fubftances, efpecially when burned to 

lime, 
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lime, have the property of being illumi¬ 
nated by the light given by the difcharge 
of a jar, though not fo much as the above-* 
mentioned phofphorus. 

Experiment V. 

The luminous Cor.duSlor. 

Fig. 6. Plate I. reprefents a prime Con¬ 
ductor invented by Mr. Henly, which 
fhews clearly the direction of the elcCtric 
fluid palling through it, from whence it is 
called the luminous Conductor *. The mid¬ 
dle part EF of this Conductor, is a glafs 
tube about eighteen inches long, and three 
or four inches in diameter. To both ends 
of this tube the hollow brals pieces FD, 
BE, are cemented air-tight, one of which 
has a point C, by which it receives the 
eleCtric fluid, when fet near die excited 
cylinder of the electrical machine, and the 

* An inOaimcnt much like this Conductor wm 
Come years ago contrived by Dr. Watsok, with which 
he made fcvcral original experiments upon the electric 
light 

other 
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Other has a knobbed wire G, from which a 
Itrong fpark may be drawn; and from each 
of the pieces FD, BE, a knobbed wire 
proceeds, within the cavity of the glafs tube. 
The brafs piece F D, or B E, is compofed 
of two parts, i. e. a cap F cemented to the 
glafs tube, and having a hole with a valve, 
by which the cavity of the glafs tube may 
be exhauftedof air; and the ball D, which 
js ferewed upon the cap p. The fup- 
pOrters of this inftrument are two glafs pil¬ 
lars fattened in the bottom board H, like 
the prime Conductor reprefented fig. z, 
When the glafs tube of this Conductor is 
exhautted of air by means of an air-pump, 
and the brafs ball is ferewed on, as repre¬ 
fented in the figure, then jt is fit for ufc, 
and may ferve for a prime Conductor to an 
cleCtrical machine. 

If the point C of this Conductor is fet 
near the excited cylinder of the machine, 
jt will appear illuminated with a ftar; at 
the fame time the glafs tube will appear all 
illuminated with a weak light; but from 
the knobbed wire, that proceeds within the 
glafs from the piece FD, a lucid pencil 

will 
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W ill iflue out, and the oppofitc knob will 
appear illuminated with a ftar or round 
body of light, which, as well as the pencil 
of rays, is very clear, and difcernible among 
the other light, thkt occupies the greatdl 
part of the cavity of the tube. 

If the point C, inftcad of being prefent- 
ed to the cylinder, be connected with the 
rubber of the machine, the appearance of 
light within the tube will be reverfed; the 
knob which communicates with the piece 
FD appearing illuminated with a ftar, and 
the oppofitc with a pencil of rays; bccaule 
in this cafe the diredlion of the eleftric fluid 
is juft the contrary of what it was before ■, 
it then going from D to B, and now coin¬ 
ing from B and going tp D, 

If the wires within the tube EF, inftead 
of being furnilhcd with knobs, be pointed, 
the appearance of light is the fame, but it 
feetns not fo ftrong in this, as in the other 
cafe. 
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Experiment VI. 

The conducting Glafs Tube. 

Take a glafs tube of about two inches 
diameter, and about two feet long; fix to 
one of its ends a brafs cap, and to the other 
a ftop-cock, or a valve j then by means of 
an air-pump exhaull it of air. If this tube 
be held by one end, and its other end be 
brought near the electrified prime Conduc¬ 
tor, it will appear to be full of light, when¬ 
ever a fpark is taken by it from the prime 
Conductor ; and much more fo, if an elec¬ 
tric jar be difeharged through it. 

This experime'nt may alfo be made with 
the receiver of an air-pump.—Take, for in- 
ftancc, a tall receiver, clean and dry, and 
through a hole at its top infert a wire, 
which mull be cemented air-tight. The 
end of the wire, that is within the tube, 
mull be pointed, but not very lharp ; and 
the other end mull be furnilhcd with a 
knob. Put this receiver upon the plate of 

the 
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the air-pump, and cxhaufl it. If now the 
knob of the wire at the top of the receiver' 
be touched with the prime Condudlor*, 
every fpark will pafs through the receiver 
in a denfe and large body of light, from 
the wire to the plate of the air-pump, 

It muft be obferved, that when the air 
is very much rarefied, the clcdl'ric light in 
it is lefs denfe, though more diifufed, and 
contrarywife, 

Experiment VII. 

The Aurora Borealis. 

Take a phial nearly of the fhape and fize 
pf a Florence flalk; fix a flop-cock or a 
Valve to its neck, and exhauft it of air as 
bauch as it is poffible with a good air- 
pump. If this glafs be rubbed in the com¬ 
mon manner ufed to excite eledtrics, it will 

• When any thing is to be touched with the prime 
Conductor, that is not very portable, as the air-pump 
above-mentioned, the communication between the 
former and the latter may be made by means of a rod 
fornilhed with an cleftric handle, or,the like. 

i appear 
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appear luminous within, being full of a 
flalhing light, which plainly refembles the 
aurora borealis, or northern light. This 
phial may alfo be made luminous by hold¬ 
ing it by either end, and bringing the other 
end to the prime Condudlor; in this cafe all 
the cavity of the glafs will inflantly appear 
full of flalhing light, which remains in it for 
a confiderable time after it has been re-, 
moved from the prime Condudtor. 

Inftcad of the above-deferibed glafs vef- 
fel, a glafs tube, exhaufted of air and her¬ 
metically fealed, may be ufed, and perhaps 
with greater advantage. The moll remark¬ 
able circumftancc of this experiment is, 
that if the phial or tube, after it has been 
removed from the prime Condudlor (and 
even feveral hours after its flafliirtg light 
hath ceafed to appear) be grafped with the 
hand, flrong flafhes of light will immediately 
appear within the glafs, which often reach 
from one of its ends to the other. 

The caufes on which this experiment 
depends, are- two; firll, the condudting na¬ 
ture of the vacuum; and, fecond, the charg¬ 
ing 


(C) Jeff Behary 2019 


130 



2^6 .^Complete Treatise 
ing of the glafs: for when one fide of the 
glafs phial is touched with the prime Con¬ 
ductor, the eleCtric fluid, communicated to 
the outfide furface of one fide of the phial, 
caufeth the natural fluid belonging to the 
infidc furface' to depart from its place, and 
go to the oppofite fide of the phial; and 
this fluid, palling through the vacuum, 
caufcs the light within the phial,.which 
light is more or lels fubdivided, according 
as the vacuum is lefs or more perfect. Now, 
that part of the phial, which has touched 
the prime Conductor, is actually charged; 
for its outfide furface has acquired an ad¬ 
ditional quantity of eleCtric fluid, and the 
infidc furface has loft part of its own; but 
as the outfide of the phial has no coating, 
therefore, when it is removed from the 
prime Conductor, and is not grafped 
with the hand, or other Conductor, the 
charged part of the glafs can be difeharged 
only gradually; that is, whilft its outfide 
furface is communicating its fuperfluous 
flpid to the contiguous air, the infidc fur¬ 
face acquires the eleCtric fluid from the 
other end of the phial, and this fluid palling 
through the vacuum, caufes that flalhing, 

which 
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which is obferved for fo confiderable a 
time. If the phial be grafped with the 
hand, its difeharge is accelerated, hence the 
flafhes within the phial appear more denfe 
ind copious; yet it-cannot be difeharged all 
;t once by this operation, becaufe the hand 
rannot touch every part of the glafs at 
mce. 

Experiment VIII. 

The vifiblt eleflric Atmofpbere. 

GI fig. 2. Plate II. repfefents the re- 
reiver with the plate of an air-pump. In 
he middle of the plate IF, a Ihort rod is 
ixed, having at its top a metal ball B nice- 
y polifhed, whofe diameter is nearly two 
nches. From the top of the receiver ano- 
her rod A D with a like ball A proceeds, 
nd is cemented air-tight in the neck C; 
he diftance of the balls from one another 
>eing about four inches, or rather more, 
f, when the receiver is exhaufted of air, 
he ball A be elcClrified pofitively, by 
ouch ing the top D of the rod AD with 
he prime Conductor or an excited glafs 
R. tube. 
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tube, a lucid atmofphere appears about it, 
which, although it confifts of a feeble light, 
is yet very confpicuous, and very well de¬ 
fined; at the fame time the ball B has not 
the lcaft light. The atmofphere does not 
txift all round the ball A, but reaches from 
about the middle of it, to a fmall diftancc 
beyond that fide of its furface, which is 
towards the oppofite ball B. If the rod 
with the ball A be electrified negatively, 
then a lucid atmofphere, like the above- 
deferibed, will appear upon the ball B, 
reaching from its middle to a fmall diflance 
beyond that fide of it, that is towards the 
ball A; at the fame time the negatively elec¬ 
trified ball A remains without any light. 

V 

The Operator, in this experiment, mult 
be careful not to eleCtrify the ball A too 
much, for then the eleCtric fluid will pafs in 
a fpark from one ball to the other, and the 
experiment will not have the defired effect. 
A little praCtice,i however, will render the 
operation very cafy and familiar. 

By this elegant experiment, which is of 
the celebrated F. Beccaria, we have an 

ocular 
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ocular demonftration of the theory of a 
Angle eledtric fluid; we fee that EleClricity 
confifts of one uniform homogeneous fluid, 
and not of two, viz. the vitreous and refi- 
nous, as fome have fuppofed; for if the 
pofitive and negative Electricity were two 
diftinCt fluids, attractive of one another, 
there fhould, in the above experiment, al¬ 
ways appear two atmofphercs, i. t. one 
about the ball A, and another about the 
ball B; for when the ball A is overcharged 
with either fluid, it fhould fliew that fuper- 
fiuous fluid on its furface, and this fluid 
fhould attract towards the ball A, an at¬ 
mofphere of the contrary fluid from the 
ball B. But this, as we oblcrved before, 
is not die cafe ; for the appearance of the 
lucid atmofphere is always on one ball, 
namely, that which is overcharged with 
the elcCtric fluid; thus, when the ball A is 
electrified pofitively, the fuperfluous fluid 
is vifibie on that part of it which is neareft 
to the ball B, becaufe B, being in a contrary 
ftate of EleClricity, endeavours fo attract it j 
but, when the ball A is electrified negatively, 
it will attract the fluid proper to the ball B, 
which fluid on that account appears upon 
R 2 the 
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the furface of B, juft in the aft of leaping to 
the ball A. 

In order to remove an error, that has 
been adopted by fcveral writers on Elec¬ 
tricity, it will not be amifs in this chapter 
to mention, that the cleftric light has all 
the prifmatic colours, as well as the light 
of the fun. This may be eaiily obferved 
by viewing an eleftric fpark through a 
glafs prifm *. 

• See Dr. Priestley’s Hiftory of ElcSricity, part 
VIII. fee. XIII. n. XII. 


CHAP. 
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CHAP. vir. 

'Experiments with the Leyden Phial. 
Experiment I. 

Of charging, and difeharging a Phial in 
general. 

T AKE a coated jar, as D E, fig. it, 
Plate I, and place it upon the table 
near the prime Conduftor, fo that the knob 
of its wire, and that only, may be in con- 
taft with it: fix the quadrant eleftrometer 
E, fig. 2, upon the prime Conduftor, and 
then tum the winch of the machine. You 
will obferve, that as the jar is charging, the 
index of the eleftrometer will rife gradual¬ 
ly as far as 90“, or thereabouts, and then 
reft: when this happens, you may con¬ 
clude, that the jar has received its full 
charge. If now you take a difeharging 
rod, and, holding it by the glafs handle, 
apply firft one of its knobs to the outfide 
coating of the jar, and then bring the other 
knob near the knob of the wire of the jar, 
R 3 or 
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or near the prime Conductor, that conw 
municates with it, j'ou will hear a report, 
and fee very vivid fparks between the dif- 
charging rod and the conducting fubftanccs, 
communicating with the Tides of the jar. 
This operation difeharges the jar. If, in- 
ftead of ufing the difeharging rod, you touch 
the outfide of the jar with one hand, and 
bring the other hand near the wire of the 
jar, the fame fpark and report will follow, 
but now you will feel a (hock, which affcdls. 
your wrills, elhows, and, if flrong, your 
breaftalfo*. If a number of perfonsjoirt 
hands and the firft of them touches the out¬ 
fide of the jar, and the lad touches the wire 
communicating with the infide, they will 
all feel the (hock, and precifely at the fame 
perceivable time. This (hock bearing no 
rcfemblance to any fenfation otherwife felt, 
cannot Confequently be deferibed; and in 
order that a perfon may form a juft idea of 
it, he muft abfolutely feel it. 

If many perfons lay hold of a metal plate 
that communicates with’ the outfide of a 

• A (hock may be given to any ftnglc part of the 
body, if that part only be brought into the circuit. 

charged 
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charged jar, and all together do alfo hold a 
metal rod with which the difeharge is made, 
they will all feel the (hock; which (hews 
that the difeharge has been made through 
feveral circuits at once. 

The reafon of the charging of the phial 
or jar in this experiment is, that when a 
fuperfluous quantity of eledtric fluid is 
forced upon the infide furface of the glafs, 
it caufeth an equal quantity of fluid, natu¬ 
rally inherent in the glafs, to depart from 
the oppofite furfacp, in confequcnce of the 
repulfion natural to the particles of the 
eleftric fluid, which repulfion is exerted 
even through the glafs; one fide therefore 
of the glafs remains overcharged, and the 
other undercharged j as foon, therefore, as 
the communication between the two fides 
. of the jar is compleated, the fuperfluous 
fluid on one fide of the glafs flies violently 
to the other fide, and the rapidity of its mo¬ 
tion occafions the fpark, the report, &c. 

If the coated jar be held by the wire 
communicating with its infide, and the 
outfide coating be prefented to the prime 
R 4 Conductor, 
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Conductor, it will be charged as readily as 
in the other method, but with this differ¬ 
ence, that in this cafe the outlide will be 
pofitive and the infide negative. 

We have fuppofed above, that the prime 
Conductor was eledtrified pofitively ■, but if 
the experiment be repeated when the Con- 
• dudtor, by being conne&ed with the rub¬ 
ber of the machine, is ele&rified negative¬ 
ly, the jar will in the fame manner be 
charged; except that in this cafe the fide 
that touches the prime Conductor will 
be cledlrified negatively, and the oppofitc. 
fide pofitively. 

Experiment II. 

To Jhev> that an infulatcd Jar cannot be 
charged. 

Set a coated jar upon an ele&ric ffool; 
connedt its wire, or its outfide coating with 
the prime-Condudlor, and turn the winch 
of the machine. You will then obfcrve, 
that the index of the quadrant ele&romc- 
ter, placed upon the prime Conductor, foon 
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rifq? to 90', feemingly Ihewing that the 
jar is charged. Then remove the elffftric 
ffool with the jar from the prime Conduc¬ 
tor, and either with a difeharging rod, or 
with your hands, endeavour to difeharge the 
jar, and you will find, that it is not charged j 
for no remarkable fpark, no (hock, nor any 
other phenomenon of charged glafs will 
appear. 

« 

• 

The reafon why in this experiment the 
infide of the jar could acquire no additional 
cledtric fluid, and therefore the jar could 
acquire no charge, is becaufc the outfide 
could not at the fame time part with its 
own fluid, its communication with the 
earth being cut off by the clettric ffool. 
But repeat this experiment with only this 
variation, that, by means of a chain o^ 
otherwift, the outfide of the jar be made to 
communicate with the table, and you will 
then find, that the jar will be charged ; for 
in this cafe the fluid, naturally inherent in 
the outer furface of the jar, can readily be 
repelled through the chain, &c. into the 
table. 

Striftly 
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Stridly fpeaking, the jar in this experi¬ 
ment" will acquire a very flight charge, 
becaufc fome of the eledric fluid belong¬ 
ing to its outflde will be imparted to the 
air, 6 cc. 

If a jar be infulatcd, and one fide of it, 
inftcad of being conneded with the earth, 
be conneded with the infulatcd rubber, 
whilft the other fide communicates with 
the prime Conductor, the jar will be alfo 
charged, and perhaps in a more expeditious 
manner; for whilft the rubber exhaullsone 
fide, the other fide is fupplied by the prime 
Conductor. In tliis manner it is fhown, 
that the jar is charged with its own fluid, 
». e . the natural eledric fluid of one of its 
fides is, by the adion of the machine, 
thrown on the other fide. 

Experiment III. 

Tkc preceding Experiment diverfified. 

To make the above experiment in a 
clearer, and more fatisfadory manner, 
place the jar upon the ftool as before, and 
2 with 
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with its wire not in contad, but at about 
half an inch diftancc from the prime Cxm- 
dudor; hold the knob of another wire at 
fuch a diftance from the outfide coating of 
the jar, as the knob of the jar is from the 
prime Condudor, then let the winch of 
the machine be turned, and you will ob- 
ferve, that whenever a fpark comes from 
the prime Condudor to the wire of the 
jar, another fpark pafies from the outfide 
coating of the jar to the knob of the wire 
prefented towards it; which fhews, that as 
3 quantity of eledric fluid is etitering the 
infide of the jar, an equal quantity of it is 
leaving the outfide. In this manner the 
jar becomes charged. 

If inftcad of the knobbed wire, a pointed 
one be prefented to the outfide of the jar, 
it will appear illuminated with a ftar; and 
if inftcad of prefenting any wire to the jar, 
a pointed wire be conncdcd with its coat¬ 
ing, it will appear illuminated with a brufh 
of rays f i. e. by throwing the eledric fluid 
into the air), which will laft as long as the 
jar is charging. 

If 
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If the knob of another jar be prefented 
to the outfide coating of the infulated jar 
in the above experiment, it will alfo be 
charged; for the fluid, going out of the out- 
lide coating of the fir ft jar, i. e. that {land¬ 
ing upon the ftool, will go in the infide of 
the other jar, and caufe the fluid, inherent 
to the outfide of that jar, to depart from 
it* place *. 

Experiment IV. 

To Jbtw that the Charge of a far, or Glafs 
in general, does not refde in the Coating. 

Take a naked phial, and for a coating on 
the outfide ftick a piece of tin-foil, with a 
little tallow or bees-wax, fo that it can 
juft adhere to the glafs; and for an infide 

• One will eaftly imagine from this experiment, how 
fcrcral phials may be conned!ed together, fo that they miy 
be charged all at once, with nearly the fame trouble as 
one is charged. It mull, however, be obferved, that 
when fevcral jars are fo connected, that the infide of one 
communicates with the outfide of another, &c. they can¬ 
not be charged fo high, nor fo caftly, as otherwife; the 
difficulty incrcaling nearly in proportion to the number 
of jars. 

coating 
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coating ufc fmall leaden fhot, or quick¬ 
filver j laflly, infert through its neck a 
knobbed wire communicating with the fhot 
or quickfilver.—This done, hold the phial 
thus coated by its outfide coating, and 
charge it, by prefenting its. knobbed wire 
to the prime Conductor. When it is charg¬ 
ed, turn it upfide down, and let its wire 
and quickfilver, of fhot, fall in a glafs re¬ 
ceiver ; then remove its outfide coating alfo. 
In this operation the phial docs not lofe its 
charge, and if you examine the quickfilver 
or fhot, you will find that it contains ho 
more Electricity than any other like con¬ 
ducing infulated body, which has been in 
contaC with the prime ConduCor, would 
contain. Replace the outfide coating again 
upon the phial, pour the fhot or quick- 
filver again into it, or any other conducing 
fubftance, then touch with one hand the 
outfide coating, and with the other, by 
introducing a finger or a wire, touch the 
infide non-eleCric, and you will feel a 
fhock; which will convince you, that the 
glafs has loft very little of its charge by the 
operation above-mentioned. 

The 
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The fame experiment may be more con¬ 
veniently made by laying a pane of glafs • 
upon a metal plate, and covering an equal 
part of the upper furface with tin-foil, 
having a filk thread fattened to one of its 
Hides, by which it may be eafily taken off, 
wheh the glafs is charged, and as eafily re¬ 
placed, when required. 

Experiment V. 

Ti prove that the eleflric Fluid does not expel 
the Air contained in a Phial. 

Through a hole made in the cork that 
flops a coated phial, introduce a fmall glafs 
tube open at both ends, and of about one 
thirtieth part of an inch in diameter; bend 
that part of the tube, that is out of the 
phial, in an horizontal fituation, and with 
bees-wax fallen the cork fo, that no air can 
get in or out of the phial; except it paffes 
through the glafs tube; laflly, put a fmall 
drop of red wine, or ink, in the horiaontal 
part of the tube, fo that it may be eafily 
moved through it, by the lead rarefaction 
or condenfation of the air within the phial. 

If 
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If this phial thus furniflied be charged, 
by connecting the prime Conductor with 
its wire, the drop of liquor in the glafs 
tube will not be flirred from its fituation; 
which fhews that the eleCtric fluid, itn- 
roitted into the phial, does not exclude any 
of the air that the phial contains. If the 
phial be difeharged, the drop of liquor in 
the tube will be often pufhed a little out of 
its place, and afterwards return to its for¬ 
mer fituation which fhews, that on mak¬ 
ing the difeharge, the air within the phial 
was a little difplaced, or rarefied. This, 
however, is to be imputed tp fome fpark, 
that generally happens within the cavity of 
the phial, on account that the wire is not 
in perfect contact with the infide coat¬ 
ing *. 

• Having repeated this experiment with a fmall phial, 
whofc charging-piece (as we may call it) was a produc¬ 
tion of the infide coating, (which was of one piece of 
tin-foil (hick to the glafs with bees-wax, in confequcncc 
of which no fpark could happen within the phial) I 
found that the drop of liquor in the glafs tube was not 
flirred, either in charging or difeharging the phial. 


Expe- 


(C) Jeff Behary 2019 


138 



*5$ -A Complete Treatise 

Experiment VI. 

Tbe Courfe of the eleblric Fluid in the Dif- 
cbarge rendered vifiblc by the Star and 
Pencil. 

When a jar is charged, take a difcharg- 
irig rod having its ends pointed, i. e. the 
difcharging rod reprefented in fig. 10. 
Plate I. without its knobs, and keep it as 
reprefented, fig. 11. that is, in fuch a fix¬ 
ation, that one of its points C may be at 
about an inch diftance from the knob A, 
and the other point B at an equal diftance 
from the outfide coating of the jar; by 
thefe means the jar will be difcharged 
filently ; and if its infide be electrified po- 1 
fitively, you will fee, that the point C of 
the difcharging rod is illuminated with a 
ftar, and the point B with a pencil; be- 
caufe, in this cafe, the cledric fluid, going 
from the infide to the outfide of the jar, 
enters the point C, and iffues from the 
point B. But when the jar is electrified ne¬ 
gatively on the infide, and confequcntly pofi- 
5 tive 
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tive on the outfide, then the pencil of rays 
will appear upon the point C, and the ftar 
upon the point B; for in this cafe the elec¬ 
tric fluid pafles from the outfide to the in¬ 
fide of the jar. 

N. B. This experiment, as well as any 
other, in which the eleCtric light is to be 
obferved, requires to be made in the dark. 

Experiment VII. 

*Tbe Courfe of the elellric Fluid in the Dif- 
ebarge Jbevin by the Flame of a Wax- 
taper. 

Remove the circular piece of wood E 
from the univerfal difeharger, reprefented 
fig. 5. Plate I. Fix the wires DB, DC, 
fo that their knobs DD may be about two 
inches diflant from one another; and upon 
the focket F fix a piece of wax-taper light¬ 
ed, fo that its flame may be juft in the 
middle between the knobs DD. Having 
difpofed the apparatus in this manner, if 
you conned, by means pf a chain or other- 
wife, the outfide of-a charged jaf with one 

S of 
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of the wire* C, and bring the knob of tlitf 
jar to the other wire C, you will obferve, 
that on making the difeharge, which muft 
pafs between the knobs D.D, the flame of 
the wax-taper is always driven in the di¬ 
rection of the eleCtric fluidj that is, it will 
be blown upon the knob of tha«t wire, 
which communicates with that fide of the 
jar.which is negatively electrified. 

In this experiment, the jar muft have an 
exceeding finall charge, juft fufficicnt to pafsr 
through the interval in the circuit; which 
experience will prefcntly determine; other- 
wife the experiment will not fuceecd, or be 
perhaps rendered equivocal*. 

• Ifit'bcafkcd, Why this experiment docs not fire- 
ceed with a great explofion as well as with a very (mall 
nne t the anfwcr is, that when a jar highly charged, is 
brought near one of the wires of the univetfal dif- 
charger, it creates an atmofphere about the knob of die 
ihid wire, which atmofphere disturbs the flame of the 
wax-taper, before the adhial difeharge: befides, the 
cledlric fluid in a great explofion, by its elaftic nature, 
paiTes through the flame of the wax-taper too fwiftly 
to communicate to it any vifibtc motion; in the fame 
manner as a bullet, discharged from a piltol againft an 
open door, makes a hole through the door without 
(hutting it, • 

Exrs- 
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Experiment VJII, 

( Ibt Courfe of the ekSlric Fluid in the Dif¬ 
eharge , rendered confpicuous by the Motion 
. communicated to a Pith Ball. 

Bend a card, length-ways, over a round 
ruler, fo as to form a channel, or femicir- 
cular groove*: lay this card upon the circu¬ 
lar board E of the univerfal difeharger, re- 
prefented fig. 5. of Plate I. and in the 
middle of it put a pith-ball of about half 
an inch diameter j then at equal diftances, 
about half or three quarters of an inch from 
the pith-ball, lay the two brafs knobs DD. 
The cafd being perfectly dry, and rather 
hot, if you conneCt, by means of 3 chain or 
otherwife, the outfide of a charged jar with 
one of the wires C, and bring the knob of 

* Inftead of the card, a piece of baked wood may be 
cut in that (bape, and painted over with lamp-black 
and oil; which will anfwer better than the card, it 
being much more Heady, and not fo liable to attract 
nrafturc. 

Si t he 
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the jar to the other wire C, you will ob* 
ferve, that on making the difeharge, which 
muft pafc between the knobs D D, and 
over the card* &c. the pith-ball is always 
driven in the direction of the eleCtric fluid; 
i. ti it is pufhed towards that knob which 
communicates with the negative fide of the 
jar. 

It muft be obferved, that in this experi¬ 
ment the charge of the jar muft bejuftfuf- 
ficicnt to pafs through the interval in the 
circuit j the card, or piece of baked wood, 
muft be very dry and clean; and, in (hort, 
the difpofltion of the apparatus, and the 
performance of this curious experiment, 
require a degree of nicety that can only be 
obtained by practice. . Without great pre¬ 
caution, it fometimes fails} but when the 
operator has once got it to fucceed, and fol¬ 
lows exactly the fame method of operating, 
he m?y be fure that the event of the experi¬ 
ment will be conftantly as above deferibed. 


Expe¬ 
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Experiment IX. 

The Leyden Vacuum. 

Fig. 8 and 9. of Plate I. reprefent a finall 
phial coated on the outiide about three 
inches up the fides with tin-foil j at the 
top of the neck of this phial, a brafs cap is 
cemented, having a hole with a valve, and 
from the cap a wire proceeds a few inches 
within the phial, terminating in a blunt 
point; When this phial is exhaufted of air, * 
a brafs ball is ferewed upon the brafs pap, 
fb as to defend the valve, and prevent any air 
from getting into the exhaufted glafs*. This 
phial exhibits clearly the direction of the 
eleCtric fluid, both in charging and difeharg- 
ing; for if it be held by its bottom, and its 
brafs knob be prefented to the prime Conduc¬ 
tor pofyivcly electrified, you will fee that the 

> The infide of this phial requite* no coating, be- 
faufe, as the eleCtric fluid pervades vacuum, it can pals 
freely from the wire to the furface of the exhaufted 
jlals, without the help of a non-electric coating. 

§ 3 Cle^ris 
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cledtric fluid eaufcth the pencil of rays to 
proceed from the wire within the phial, as 
reprefented fig. 9. and when it is difeharged, 
a ftar will appear in the place cf the pencil, 
as reprefented in fig. 8. But if the phial 
be held by the brafs cap, and its bottom be 
touched with the prime Conductor, then 
the point of the wire, on its infidc will ap¬ 
pear illuminated with a ftar when charging, 
and with a pencil when difeharging. If it 
be prefented to a prime Conductor electri¬ 
fied negatively, all thefe appearances, both 
in charging and difeharging, will be re- 
verfed. 

This experiment of the Leyden Vacuum, 
together with the two preceding ones, 
namely the feventh and eighth of .this 
chapter, are invention^ of the lat^ Mri 
IIf-nly. 


Expe- 


0 / Electricity". '363 


Experiment X. 

To pierce a Card, and other Sub fiances, 'with 

the eleStric Explojion. 

Take a card, a quire of paper, qr the 
Cover of a book, and keep it clofc to the 
outfide coating of a charged jar j put one 
knob of the difeharging rod upon the card, 
quire of paper, &c. fo that between the 
knob and coating of the jar, the thicknefs 
of that card, or quire of paper, only is in- 
terpofed; laftly, by bringing the other 
knob of the difeharging rod near the knob 
pf the jar, make the difeharge; and the 
ele&ric matter rufhing through the circuit, 
from the pofitive to the negative furface of 
the jar, will pierce a hole (or perhaps feve- 
ral) quite through the card, or quire of 
paper*. This hole has a bur raffed on 

/ 

• The hole or boles, arc larger or (mailer, aecording 
Ss the card, &c. is more damp or more dry. It is re¬ 
markable, that if the noftrils are prefentgd to it, they 
will be affected with a fulphureous, or rather a phof- 
phoreal Cm ell, juft like that produced by an excited 
£le£tric, 

S ^ each 
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each fide, except the card, &c. be preffcd 
hard between the difcharging tod and the 
jar; which (hews that the hole js not made 
in the direction of the paflfage of the fluid, 
but in every direction from the center of the 
refilling body. 

If this experiment be made with two 
cards inftead of one, which however muft 
be kept very little dillant from one ano¬ 
ther *, each of the cards, after the explo- 
fion, will be found pierced with one or 
more holes, and each hole will have burs 
on both furfaces of each card. 

If, inftead of paper, a very thin plate of 
glafs, rofin, fealing-wax, or the like, be in- 
terpofed between the knob of the difcharg¬ 
ing rod, and the outfide coating of the jar, 
on making the difeharge, this will be broken 
in feveral pieces. 

Small infeds may alfo be killed in this 
manner; they may be held between the 

• This may be eafily effedted by bending one of the 
Cards a li.dc. 

outfide 
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qutfide coating of the jar, and-the knob of 
the difcharging rod, like the above-men¬ 
tioned card; and a (hock of a common phial 
fent through them, will inftantly deprive 
them of life, if they are pretty finall ; but 
if larger, they will be affeded in fuch a 
manner, as to appear quite dead on firft re¬ 
ceiving the ftroke, but will, after fome 
time, recovef: this, however, depends on 
the quantity of the charge fent through 
„ them. 

If a (hock is fept through a lump of 
white fugar, ftrong enough to break the 
fugar, the (hock will illuminate every piece 
pf it, fo as to afford a beautiful experiment 
in the dark.—The fugar will give light for 
about a minute afterwards. 

a 

• ' 

Experiment'XI. 

, % * 

7 c fnew the JLfjecl of the Shock fent over the 

Surjace of a Card or other Subftances . 

Put the extremities of two wires upon 
the furface of a card, or other body of an 
cledric nature, fo that they may be in 

one 
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one direction, and about one inch didance 
from one another j then, by connecting one 
of the wires with the outfldc of a charged 
jar, and the other wire with the knob of the 
jar, the (hock will be made to pafs over the 
card or other body. 

If the card be made very dry, the lucid 
track between the wires will be vifible upon 
the card for a conlidcrable time after the 
explofion. If a piece of common writing- 
paper be ufed indead of the card, it will 
be torn by the explofion into very final! 
bits. 

If, indead of the card, the explofion is 
fent over the furfacc of a piece of glals, 
this will be marked with an indelible track, 
which generally reaches from the extre¬ 
mity of one of the wires to the extremity 
of the other. In this manner the piece of 
glafs is very letdom broken by the explo¬ 
fion. But Mr. Henly has difeovered-a 
very remarkable method of incrcafing the 
effcCt of the explofion upon the glafs j 
which is by preffing with weights that part 
of the glais, which lies between the two 

wires. 
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Wires, (/'. e. that part, over which the fhock 
is to pafs). He puts fird a thick piece of 
ivory upon the glafs, and places upon that 
ivory a weight at pleafure, from one quarter 
of an ounce to fix pounds: The glafs in 
this manner is generally broken by the ex¬ 
plofion into innumerable fragments, and 
ibrne of it is abfolutcly reduced into an im¬ 
palpable powder. If the glafs is very thick, 
and refills the force of the explofion, fo as 
not to be broken by it, it will be found 
marked with the mod lively prifmatic co¬ 
lours, which are occafioncd by very thin la- 
minx of the glafs, in part feparated from it 
by the Ihock. The weight laid upon the 
glafs is always Ihook by the explofion, and 
fometimes it is thrown quite off from the 
ivory *. This experiment may be mod 
conveniently made with the univerlal dif- 
charger. Fig. 5. of Plate I. 

• If fmall reprefcmations of houfes, Src. be laid upon 
a board, placed on the piece of ivory; that, being (hook 
by the explofion, will give a very natural idea of an 
earthquake. 


Expe- 
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Experiment XIL , 

Ti few the Direction cf tie eleSlric Fluid in 
the Difcbarge, by caufing the Shock toga 
over tie Surface of a Card. 

Difpofc the apparatus in the manner 
deferred in the preceding experiment, birt 
with this difference, that inftead of laying 
the extremities of both wires upon the 
fame fide of the card, one of them be placed 
under the card; then fend a (hock through 
the faid wires, as in the preceding experi¬ 
ment, and you will obferve, that the cleCtric 
fluid will run over that furface of the card, 
upon which lies the extremity of that wire, 
which is connected with the pofitive fide of 
the jar; and in order to pafs to the extre¬ 
mity of the other, wire, it will break a hole 
through the card juft over the extremity of 
that wire, which is connected with the ne¬ 
gative fide of the jar. 

This excellent experiment, which (hows 
the direction cf the eleCtric fluid in the dif- 
chargc of a jar, is a difeovery of Mr. Lui—, 
lin, of Geneva. 

* N.H, 
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N. B. With very large jars, this experi¬ 
ment has been obferved to pierce fcveral 
holes, and in fuch a manner as to render the 
rcfiilt not Satisfactory. 

Experiment XIII. 

Tofwelltbe Clay, and breakfmall Tubes 'with 
the eleftric Exflofeon. 

Roll up a piece of foft tobacco-pipe clay 
■in a finall cylinder CP, fig. 4. Plate II. 
■and iivfcrt in it two wires A, B, fo that their 
ends within the clay may be about a fifth 
part of an inch from one another. If a 
(hock be fent through this clay, by con¬ 
necting one of the wires, A or B, with the 
outfide of a charged jar, and the other with 
the infide, it will be inflated by the (hock, 
i. e. by the fpark, that happens between the 
two wires, and after the explofion will ap¬ 
pear as reprefented fig. 5. • If the (hock 
fent through it is too ftrong, and the clay 
not very moift, it will be broken by the ex¬ 
plofion, and its fragments fcattered in every 
direction. 

To 
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To n»ke this experiment wpithra little 
variation, take a piece of the tub? gf to¬ 
bacco-pipe, about one inch long, and fill 
its bore with moift clay, then infert in k 
two wires, as in the above rolled clay, and 
fend a fliock through it. This tube will 
not fail to burft by the force of the cxplo- 
iion, and its fragments will be fcattered 
about to a great diftancc. 

If, in (lead of clay, the above-mentioned 
tube qf the tobacco-pipe, or a glafs tube, 
(which will anfwer as well) be filled with 
any other fubftance, either clcCtric or non¬ 
electric, inferior to metal, on making the 
difchaFge, it wiH be broken in pieces with 
nearly the fame force. 

This .experiment, is the invention of Mr. 

JLane, F. R.S. 

Experiment XIV. 

To Jhorw the Courft of the ekSric Fluid iy 
the fpontaneous Dfcharge. 

Take a coated phial of a fmall fize, and 
if the naked part of it, i. e. from its out- 
■ fide 
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iide coating to the cork, is very dry, 
breathe upon it once or twice, fo as to ren¬ 
der it flightly damp: then holding the 
phial by its outfide coating, prefent its 
knob to the prime Conductor, while the 
machine is in aCtion, and you will fee, that 
after the phial has received a fmall charge, 
a beautiful brulh of rays will proceed from 
the cork, which, after going a little way 
into the air, turns its courfe towards the 
'outfide coating of the phial. If the phial, 
inflead of the prime Conductor, be pre- 
fented to the infulated rubber, then the 
brufh, inflead of proceeding from the cork, 
will iflue from the outfide coating, and di¬ 
rect its courfc towards the cork or wire of 
the phial; Ihowing beyond a doubt the 
truth of the hypothefis of a Angle elcCt-ic 
fluid. > 

This experiment, which is of Mr. Hen- 
lY, requires a nicety of operation, with¬ 
out which it will not fucceed as above de- 
feribed. The quantity of moifture upon 
the phial; and the quantity of EleCtricity 
communicated by the machine, mull be of 

a degree. 
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a degree, which nothing but practice caii 
determine. 

, , . 0 

Experiment XV. 

To make tie eleShric Spark vifible in Water. 

Fill a glafs tube, of about half an inch 
diameter, ahd fix inches long, with water, 
and to each extremity of the tube addpt 
a cork, which may confine the water; 
through each cork infert a blunt wire, fo 
that the extremities of the wires within the 
tube may be very near one another; laftly, 
con nett one of thefe wires with the coating 
of a fmall charged phial, and touch the 
other wire with the knob of it; by which 
means the (hock will pafs throilgh the 
wires, and caufe a vivid fpark to appear be¬ 
tween their extremities within the tube. 
In performing this experiment care muft 
be takfin, that the charge be exceedingly 
weak, olherwife the tube will burlt, 

C, fig. 14. Plate II. reprefents a com-, 
mon drinking-glafs almoft full of water. 
AB are two knobbed wires fo bent, that 

their 
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their knobs may be within a little diftance 
of one another in the water. If one of 
thefe wires be connctted with the outfide 
coating of a pretty large jar, and the other 
wire be touched with the knob of it; the 
explofion which muft pafs through the 
water from the knob of one of the wires 
to that of the other, will difperfe the water, 
and break the glals with a furprifing vio¬ 
lence. This experiment is very dangerous 
if not conduttcd with great caution. 

F. Beccaria conftrutted a fmall mor¬ 
tar, into which a drop of water was put, 
between the extremities of tw’d wires 
which went through the fides of the mor¬ 
tar, and a wooden ball was applied over the 
drop of water; then a charged jar being 
difeharged through the wires of the mor¬ 
tar, and confequcntly through the drop of 
water, rarefied the latter, and drove the ball 
out with confiderable force. Mr. Lul- 
Lin produced a greater effett by making 
the difeharge through oil inltead of water. 
DiJJeftatio Pbyjica, p. 26. 

T ExpiS- 
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Exp er ime n t XVI. 

prove that the eleSlric Spark difplaces and 
rarefies the Air. 

Fig. 3. Plate II. reprefents an instru¬ 
ment, which the inventor, Mr. Kinner- 
sley, calls the elettrical Air Thermometer, 
it being very ufeful to obfervc the effects of 
the eleCtric explolion upon air. The body 
of this thermometer tonfilts of a glafs 
tube AB, about ten inches long, and nearly 
two inches diameter, and elofed air-tight 
at both ends by two brafs caps. Through 
a hole in the upper cap, a fmall tube HA, 
open at both ends, is introduced in fome 
water at the bottom B of the large tube. 
Through the middle of each of the brafs 
caps, a wire FG, El, is introduced, having 
a brafs knob within the glafs tube, and hy 
Hiding through the caps, they may be fet 
at any distance from one another. This 
instrument is, by a brafs ring C, faftened 
to the pillar of the wooden Hand CD, that 
fupports it. When the air within the 

tub? 
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tube AB is rarefied, it will prefs upon thd 
water at the bottom of the tube, which 
will confequently rife in the cavity of the 
fmall tube j and as this water rifes higher or 
lower, fo it (hows the greater or left rare¬ 
faction of the air within the tube A B, 
which has no communication with the ex¬ 
tern al air. 

If the water, when tills instrument is to 
be ufed, is all at the bottom of the large 
tube, (». e. none of it is in the cavity of the 
fmall tube) it will be proper to blow with 
the mouth into the fmall tube, and thuf 
caufc the water to rife a little in it j 
where, for better regulation, a mark may 
be fixed. 

I 

Bring the knobs GI of the wires IE, 
FG, into contact with one another, then 
conneCt the ring E or F, with one fide of 
a charged jar, a.id the other ring with the 
other fide, by which operation a Shock wijl 
be made to pafs through the wires F G, 

IE, /. e between the knobs EI. In 
this cafe you will obferve, that the water 
in ■ the Small tube is not at all moved from 
T 2 the 
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the mark; which (hows, that the paflage of 
the cleftric fluid through Conduftors fuffi- 
ciently large, occasions no rarcfaftion, nor 
difplaces the air about them. 

Put the knobs G I, a little diftant from 
one another, and fetid a (hock through 
them as before, and you will fee that the 
fpark between the two knobs, not only dif¬ 
places, but rarefies confiderably the airj 
for the water will be fuddenly pulhed al- 
moft to the top of the fmall tube, and im¬ 
mediately it will fublide a little, as for 
inftance as far as H; which is occafioned 
by the fudden difplacing and replacing of 
the air about the place, where the fpark 
appeared within the tube A B. After that 
the water has fubfided fuddenly from the 
■fit ft riling, it will then gradually and (low¬ 
ly come dowrs to the mark at which it 
flood before the explofionj which is the 
efTeft of the air that was rarefied, and 
which gradually returns to its former tem¬ 
perature. 

If this experiment be made in a room, 
where the degree of heat is variable, then 

proper 
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proper allowance rr.uft be made for this 
c rcumftance, in eftimating the event of the 
experiment; for the eleftrical air thermo¬ 
meter is affefted by heat or cold in gene¬ 
ral, as well as by that caufed by an eleftric 
(park. t 

Experiment XVII. > 
To fire Gun-powder. 

Make a fmall cartridge of paper, and fill 
it with gun-powder, or elfc fill the tube of 
a quill with it; infert two wires, one at each 
extremity, fo that their ends within the 
quill, or cartridge, may be about one-fifth 
of an inch from one ano.her; this done, 
fend the charge of a phial through the 
wire', and the fpark between their extremi¬ 
ties, that are within the cartridge or quill, 
will fet fire to the gun-powder. If the gun¬ 
powder be mixed with ftccl filings, it will 
take fire more readily, and with a very (mall 
(hock. 


T 3 Expe 
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Experiment XVIII. 

To light a Candle by the Dfcharge of a Jar , 

Take a wire of the fi2e of a common 
knitting-needle, and by means of a fmall 
flexible wire or a chain, let one end of it 
communicate with the outfide of a jar, that 
at leaft contains about ten inches of coated 
furface. To the othe'r end of the thick 
wire fome cotton mult be twifted, but very 
loofely, fo as to form a head round, and to 
fonccal the extremity of the wire entirely. 
This head of cotton mult be rolled in pow¬ 
der of lycopodium, or, which anfwers bet¬ 
ter, in powder of rofin j by which means a 
good deal of the powder will flick to the 
cotton:—this done, the jar is charged, and 
then the head of cotton, &c. is brought to¬ 
wards its knob rather quickly, ft> as tocaufs 
the jar to difeharge through the cotton, by 
which means the cotton will be inftantly 
fet on fire, and will laft long enough to light 
a candle thereby.—This is a very pleafing 
experiment, contrived by Dr. Ingkn- 
gcuz. 

Exp** 
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Experiment XIX. 

To Jlrike Metals into Glafs. 

Take two flips of common window-glafs 
about three inches long, and half an inch 
wide s put a fmall flip of gold, filver, or brafs 
leaf, between them, and tie them together, 
or elle prefs them together between the 
boards of the prefs H, belonging to the 
univerfal difeharg-r, fig. 5. Plate I. leaving 
a little of the metallic leaf out of the glafles 
at each end ; then fend a (hock through this 
metallic leaf, and the force of the explofion 
will drive part of the metal into fo clofe a 
contadt with the glafs, that it cannot be 
wiped off, or even be affedted by the com¬ 
mon menftrua, which otherwilc would dif- 
folve it. 

In this experiment the glafles are often 
fluttered to pieces; but whether they are 
broken or not, the indelible metallic tinge 
will always be found in feveral places, and 
fometimes through the whole length of both 
glafles. 

T 4 Expe- 
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Experiment XX. 
fo Jlain the Paper, or Glaft. 

Lay a chain, which forms a part of tho 
circuit between the two fides of a charged 
jar, upon a fheet of white paper, and if a 
fhock be fent through it, the paper will be 
found ftained with a blackilh tinge at every 
juncture of the links. If the charge be very 
great, the paper, inftead of being ftained 
with fpots, is b'.imt quite through. If the 
chain be laid upon a pane of glafs, inftead 
of paper, the glafs will often be found ftained 
with fpots in fcvcral places, but (as might 
he expedted) not fo deep as the paper. 

If this experiment be made in the dark, 
a fpark will be feen at every jundlurc of the 
links, from which place a kind of radiation 
alfo proceeds j and if the links arc Imall, 
and the fhock pretty ftrong, the chain will 
appear illuminated like a line of fire; which 
fhows that the elcdfric fluid meets with 
fome refiftance in pafling from one link of 
the chain to another. 

Expb- 
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Experiment XXI. 

The lateral Explofion. 

4 

If a jar be dii'chargcd with a difeharging 
rod that has no eledtric handle, the hand 
that holds it, in making the difeharge, 
feels fbrne kind of fhock, efpecially when 

the charge is confiderable.-In other 

words: A perfon, or any conducing fub- 
ftancc, that is connected with one fide of a 
jar, but forms no part of the circuit,.wilj 
feel a kind of fhock, /. e. fome cffedl of the 
difeharge. This may be rendered vifible 
in the following manner. Connect with 
the outfide of a charged jar* a piece of 
chain; then difeharge the jar through 
another circuit, as for inftance, with a dif¬ 
eharging rod in the common way, and the 
chain that communicates with the outfide 
of the jar, and which makes no part of the 
circuit, will appear lucid in the dark, i. e. 
fparks will appear between the links; 
which fhews that the eledtric fluid natural 
to that chain, muft by lomc means have 

been 
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been difturbed. This chain will alfo ap-» 
pear lumiaous, when it is not in contact with 
the dutfide of the jar, but only very near 
itj and on making the difeharge, a fpark 
will be fecn between the jar and the end of 
the Chain near it. This electrical appear¬ 
ance out of the circuit of a difeharging jar. 
Is that which we call the lateral Exphjion : 
&'nd to make it appear in the moll confpi- 
tUous manner,'obferve the following me¬ 
thod, which is of Dr. Pkiestley. 

Whfcrt ajar is charged, and ftands upon 
Hie table as ufual, infulate a thick metallic 
tod, and place it fo that one of its ends may 
be Contiguous to the oulidc coating of the 
.jiirj and "within about half an inch of its 
bthet ertd, place a body of about fix or feven 
ICet in .length,' and a few inches in breadth { 
then plit a chain upon (he table, fo that ope 
bf its fchds may be about one inch and a 
half diftant from the coating of the jar; to 
the Other end of the chain apply one knob 
bf the difeharging rod, and bring the other 
knob to'the wire of the jar in order to make 
the explofion. On making the difeharge 
in this manner,, a ft-rorig i'pafk will be fecn 

between 
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between the infulatcd rod, which commu- 
nuates with the coating of the jar, and the 
body near i*« extremity, which fpark docs 
not alter the Hate of that body in rcfpeCt to 
Eleftricity; hence it is imagined, that this 
lateral fpark flics from the coating of the 
jar, and returns to it at the lame inftant, 
allowing no perceptible fpace of time, in 
which an electrometer can be aflfeCted. 
Whether this lateral explolion is received 
‘on flat and fmooth furfaces, or upon Iharp 
points, the fpark is always equally long 
and vivid. 

Thccaufe of this phenomenon feems to 
be the interruption in the circuit, made by 
introducing bad Conductors into it; for, 
as this interruption is greater or lefs, fo 
the lateral explofion is more or kfs con- 
fderable. 


CHAP. 
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CHAP. VIII. 

Experiments 'with other charged EJetlrics. 

T HAT the experiments made with 
other charged eleftrics are funilar 
.to thofe made with charged glafs, is very 
evident} Cnee it has been obferved in the 
Firft Part of this work, andalfo in the ex¬ 
periments already deferibed, that the pro- • 
perty of being charged, of exploding, &c. is. 
hot inherent in glafs, as glafs, but, as being 
Impervious to the cleftric. fluid; and in 
COnfcquencc, it muff be common to all 
filch fubftanccs, whiib, like glafs, are im¬ 
pervious to that fluid: therefore, under 
-the title of experiments with other elec¬ 
trics, I mean to deferibe experiments, ngt 
bf a different nature from the above-men¬ 
tioned, but only the manner of coating 
and ufing other eledtrics, which are not 
fo manageable as glafs, but at the fame 
time, have fome peculiar advantages. 
Thefe methods 1 (hall reduce to three, i. e. 
firft, that of making the experiment of . 

charging 
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charging a plate of air; fecondly, the me¬ 
thod of coating refinous fubftanccs; and 
laftly, a method of trying other eledtrics, 
that are in a fluid ftate. 

Experiment I. 

To charge a Plate of /lir. 

Take two fmooth circular boards, quite 
plain, and each about three or four feet 
in diameter; coat one fide of each with 
tin-foil, which fhould be pafted down, 
bumifhed, and turned over the edge of the 
hoard. Thefe boards muft be both infur¬ 
iated, parallel to one another, in an hori¬ 
zontal polition ; they muft be turned with 
their coated fldes towards each other, and 
fhould be placed in fuch a manner as to be 
eafily moved towards, or from each other j 
to do which, it will be proper to fix to one 
of the boards a ftrong fupporter, of glafs 
or baked wood, and to fufpend the other 
by filk firings from the cieling of the 
room; from which, by a proper pulley, it 
may be lowered or raifed, fo as to be at any 
required diftance from the lower board, 
which may be placed upon a table, 

Whet» 
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When thefe boards are placed in the 
manner above defcribed, and at about one 
inch diftance from one another, they may 
be ufed exadfly as the two coatings of a 
pane of glafs. If one of the boards be con¬ 
nected with the eleCtrified prime Conduc¬ 
tor, and the. other be left infulatcd,/ they 
will receive no charge, agreeable to the fe-. 
cond experiment of the preceding chapter j 
and if after fome time you touch them, you 
will receive only a fpark from the upper 
board, in confequence of its being con¬ 
nected with the electrified prime Conduc¬ 
tor. If, whilft one of the boards is receiv¬ 
ing Electricity, the other communicates 
with the earth, then the plate of air be¬ 
tween them will be charged, like a coated 
plate of glafs; for that board which com¬ 
municates with the earth will acquire an 
Electricity contrary to that of the other 
board; and if you touch them, i. e. make a 
communication between them, they will 
explode, give the fhock, &c. fimilar to a 
charged jar. 

In this experiment it cannot be expected, 
that fuch an cxplofion> and with fuch a 
§ force. 
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force, will be produced, as by an equal fijr- 
face of coated glafs; for here the coatings 
cannot be brought fo near one another as to 
render them capable of a high charge, be* 
caufc the plate of air, being much lefs pom- 
pa <3 than glafs, may be cafily broken by the 
force of the charge, i. e. it may cafily djf- 
pharge itfclf, Notwithfla tiding, however, 
that a plate of air js not capable of receive 
ing a very high charge, yet this experiment 
has a great advantage, which is, that here 
we may fee what pafTes between the two 
coatings, either in charging or difeharging 
the plate of air; and we may introduce fe r 
veral things into the fubftance of thjs 
coated eledtric, which produce feveral re¬ 
markable’ appearances. By this cxperU 
ment the true ftate of the earth, when 
covered by eledtrified clouds, may be re- 
prefcnted exceedingly well; and feveral 
meteors, that happen in that ftate, and 
which are thought to be effedts of Elec¬ 
tricity, may be imitated; fuch as water- 
fpouts and whirlwinds, befides die vvell- 
jenown eledtrical phenomena, tjiqnder a f>4 
•lightning. 

.. Iq 
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In order to reprefent a water-fpout, as it 
is often obfervcd at fea, place the two 
boards at about two inches diftance from 
one another: put a large drop of water 
about the middle of the lowed of them, 
and fix a metallic ball, or any other piece cf 
metal that is fomewhat fpherical *, to the 
upper board, juft oppofite to, and at about 
half an inch diftance from the furface of the 
water. If in this fituation the upper board 
be electrified, whilft the lower communi¬ 
cates with the earth, the water, which re- 
prefents the’ fea, will be attracted by the 
metallic ball, which reprefents a cloud, 
and rifing nearly in a conical body, will af¬ 
ford a pretty good reprefentation of the 
water-fpout 

The 

• The metallic covering of foree kind of colt-buttons 
anfvvcrs exceedingly well, and may be patted on the tin- 
foil coating of the board. 

f The knob of a charged bottle, being brought near 
the water in a metal plate, or common earthen ware 
laucer, (hews this experiment in a fimplc and beauti¬ 
ful manner; If a large drop of water be placed upon 
the knob of an infulatcd charged bottle, and the kneb 
of another bottle, charged with the contrary Elc&ri- 
city, be brought near the drop of water» it will be 
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The appearance of a whirlwind is but 
feldom, and by chance to be obfervcd. 
The bran between the two plates, F, P, fig. 

2. Plate I, is fometimes whirled like the 
duft in a whirlwind j but there is no certain 
rule, that I know, for producing this phe¬ 
nomenon. 

In order to fucceed in this experiment, 
Mr. Becket direds to place the boards 
above-mentioned about four or five inches 
alunder, and to put fome bran, and very 
final 1 bits of paper, about the center of the 
lower board. If in'this fituation the up¬ 
per board be connected with the electrified 
prime Conductor, and the lower one be 
cither connected with the ground or with 
the rubber of the machine," the bran, and , 
bits oFpaper, will be attracted and repelled, N 
alternately, by the boards. “ But (fays 
Mr. Becket*) “ the mod furprifing ap- 
" pea ranee in this experiment, and what 
** gives it the mod exaCt refemblance of a 

(quirted away in a curious manner, particularly if the 
coating of the infulated bottle be touched at the lame 
time. 

• In his ElTay on Electricity, p. 141. 

•U ** whirl- 
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“ whirlwind, is that fometimes, when the 
“ EleChicity is very ftrong, a quantity of 
“ the paper and bran will accumulate in 
“ one place, forming a kind of column 
“ between the boards, and fuddenly ac- 
" quire a fwift horizontal motion, moving 
“ like a whirling pillar to the edge of the 
“ boards, and from thence fly off, and be 
“ fcattcred about the room to a confider- 
“ able diflance. I own I am entirely at a 
“ lofs to account for this extraordinary ap- 
“ pearance—I call it extraordinary, be- 
“ caufe it but fcldom occurs*, and fcems to 
“ depend either on a certain degree of at- 
“ traction, quantity of the bran, or dif- 
“ tance between the boards; and I could 
“ feldom get it to luccecd perfectly but by 
“ accident.” 

The phenomena of thunder and light¬ 
ning are exhibited at the fame time by a 
fpontaneous difeharge of the plate of air; 
which may be eaftly produced by fetring- 
the boards at about an inch diflance from 
each other, and electrifying them flrongly. 

‘ , Exps- 
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Experiment II. 

To coat reflnous EleSlrici. 

The beft method to coat fuch eleCtrics as 
rofin, fealing-wax, &c. that can eafily be 
melted, is firft to put a circular piece of 
tin-foil, about two inches lefs in diameter 
than the plate you intend to make, upon 3 
marble table; then, to pour over it the 
eleCtric juft melted. This may be fpread 
and flattened by prefling it with a pane of 
glafs, or any thing that is even and fmooth ; 
afterwards, another piece of tin-foil, equal 
to the former, is to be ftuck upon the elec¬ 
tric, which may be done by prefling it gently 
with a hot iron; and then the plate, which, 
when cold, may be eafily feparated from the 
marble table, will be fit for ufc. 

a 

Experiment IIL 
4 To infulate fluid Elc&rics. 

Take a large earthen difh, flat at the 
bottom, and flick within it a piece of tin- 
U z foil 
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foil about an inch (horter than the flat part 
of the di(h all round, and through a fmall 
hole, made in the bottom of the difli, intro¬ 
duce a (lender yvire, which muft communi¬ 
cate with the tin-foil; then pour into the 
di(h feme melted tallow, or other, electric 
fubftances that you defire to try; laftly, let 
a round brafs plate*, equal to the tinfoil 
(luck in the difh, and either proceeding from 
sr glafs arm or from, the prime Conductor, 
juft touch the furface of the eledric in the 
di(h, and let it (land parallel, and oppofite 
to the tin-toil (luck in its bottom. In this 
manner the plate of liquid cicdric is coated, 
and may be eafxly fubjeded to experiments. 

Plates of other confident, elodrics, that 
cannot eafily be melted, may be .coated in 
the fame manner as a plate of< glafs; and' 
fome of them will be found to.anfwcr as 
well, if not better than glafs. 

• The braft plate F, fig. a. of Plate L may be vety 
ufeful for this purpofr. 


CHAP. 
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CHAP. IX. 

Experiments on the Influence of Points, and 
the Vfefulnefs of pointed metallic Conduc¬ 
tors, to defend Buildings from the Effefts of 
Lightning. 

M Y reader, in the courfc of this work, 
muft have obferved in feveral of the 
experiments already deferibed, the remark¬ 
able property _ that points have, both of 
throwing off and receivingfllentfy the elec¬ 
tric fluid; but in this chapter I (hall de- 
fenbe fome more curious experiments of this 
kind, by which the influence of points, in 
refped to Eledricity, may be better under - 
ftood, and which may, in a more particular 
manner, demonftrate the utility of metallic 
Condudors to houfes, or piles of building, 
in order to preferve them from the damage 
often occafioned by a ftrokc of lightning ; 
which is one of the greateft benefits that 
mankind has received from the fcience of 
Eledricitv. 

U 3 Expe- 
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• Experiment I. 

To difcbarge a Jar filently. 

When a large jar is fully charged, which 
would give a terrible (hock, put one of your 
hands in contact with its outfide coating; 
with the other hold a (harp-pointed needle, 
and, keeping the point diredted towards the 
knob of the jar, proceed gradually towards 
it, until the point of the needle touches the 
knob. This operation difeharges the jar 
entirely.and you will either receive no (hock 
at all, or fo fmall a one as can hardly be per¬ 
ceived. The point of the needle, therefore, 
has filently and gradually drawn all the fu- 
perfluous fluid from the infidc furfacc of the 
eledlric jar. 

Experiment II. 

Drawing the E/eilricity from the prime Con¬ 
duit or by a Point. 

Let a perfon hold the knob of a brafs rod 
at fuch a difiance from the prime Conductor, 
that fparks may cafily fly from the latter to 
the former, when the machine is ip motion. 
Then let the winch be turned, and, while 
the fparks are following one another, pre- 
fent the (harp point of a needle, at nearly 

twice 
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twice the diftance from the prime Conduc¬ 
tor that the knobbed rod is held; and you 
will obferve that no more fparks will go to 
the rod;—remove the needle entirely, and 
the fparks will be feen again;—prefent the 
needle, and the fparks difappear; which evi¬ 
dently (hows, that the point of the needle 
draws off filently almofi all the fluid that the 
cylinder throws upon the prime Conductor. 
If whilft the pointed needle (lands prefented 
to the Condudlor you form the finger and 
thumb of your hand like a ring, and furround 
the point of the needle, its adtion will be 
fupprelTed, as is manifefted by the fparks 
which go to the rod, which' (hews that a 
point will aft as a point only whilft it re¬ 
mains free and difencumbered; but not when 
furrounded by other bodies. 

If the needle be fixed upon the prime 
Condudlor with the point outward, and the 
knob of a difeharging rod, or the knuckle of 
a finger, be brought vcjry near the prime 
Condudlor, though the excitation of the cy¬ 
linder may be arety ftrong, yet you will per¬ 
ceive that no fpark, or only an exceeding 
/mall one, can be obtained from the prime 
Condudlor. • 

U ^ Expe- 
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Experiment III. 

1 'be eleflric Fly. 

Fix the fly, defcribcd in the third chip- 
tcr, upon the prime Condudor, as repre- 
l'cnted by D, fig. 2, of Plate I; then turn 
the winch of the machine, and the fly will 
immediately begin to move round in an ho¬ 
rizontal polition, and in the direction of 
the letters abed-, i. e. contrary to the 
diredion of the points of the wires. If the 
experiment be repeated with a Condudor 
negatively eledrified, the fly will turn the 
fame way as before, viz. in the diredion 
of the letters abed. The reafon of this 
experiment depends upon the repulfion 
exifting between bodies poflefled of the 
fame Eledricity; for whether the fly is 
eledrified pofitivcly or negatively, the air 
oppofite to the points of the wires (on ac¬ 
count of the points eafily t ran knitting 
Eledricity) acquireth a ftrong Eledricity, 
analogous to that of the points and there¬ 
fore the air and the points mull repel each 
Other. This explanation is confirmed, by 

obferving 
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obferving that the above fly not only does 
not move in vacuo; but even, if placed 
under a clofe receiver, it will turn but for 
a little while, and then Hop; for the quan¬ 
tity of air contained in the receiver, may 
become readily, and equally eledrified *. 

Experiment IV. 

The eleSlrifitd Cotton. 

Take a fmall lock of cotton, extended 
in every diredion as much as can conve¬ 
niently be done, and by a linen thread about 

• If, when the fly under the clofe receiver is (lop- ■ 
pod, you pur the end of a finger on the outfide of the 
glals, oppofite to one of the points of the By, this wiil 
move again brifkly j and by altering the pofition of 
your finger occafionally round the ghfs, you may con¬ 
tinue its a&ion a confidcrablc time, viz. till mod of 
that part of the glafs is charged. In this cafe, when 
the finger is applied on the outfide of the receiver, tho 
glafs lofing part of its natural electric fluid from the 
outfide ( i. 1. when the fly is elcftrificd pofitivcly, or viti 
vtrja , when negatively) receives the fluid of the electri¬ 
fied -air on its infide furfacc; hence this air is put in a 
Rate of being again electrified by the point of the fly, 
Wibich renews the motion. 

five 
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five or fix inches long, or by a thread 
drawn out of the fame cotton, tie it to the 
end of the prime Conductor ; then let the 
winch of the machine be turned, and the 
lock of cotton, on being electrified, will 
immediately fwell, by repelling its fila¬ 
ments from one another, and will ftretch 
itfclf towards the ncareft Conductor. In 
this fituation let the winch be kept turn¬ 
ing, and prefent the end of your finger, or 
the knob of a wire, towards the lock of 
cotton, which will then immediately move 
towards the finger, and endeavour to touch 
it; but take with the other hand a 
pointed needle, and prefent its point to¬ 
wards the cotton, a little above the end of 
the finger, and you will obferve the cotton 
immediately to fhrink upward, and move 
towards the prime Conductor. Remove 
the needle, and the cotton will*come again 
towards the finger. Prefent the needle, 
and the cotton will fhrink again : which 
clearly (hews, that the needle; being (harp- 
pointed, draws off the eleCtric fluid from 
the cotton, and puts it in a (late of being 
attracted by the prime Conductor; which 
Could not be effected by a wire having a 

blunted 
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blunted end, or a round ball for its termi¬ 
nation. 

Experiment V. 

Tie electrified Bladder. 

Take a large bladder, well blown, and 
cover it with gold, filver, or brafs leaf, 
flicking it with gum-water; fufpend this 
bladder at the end of a filk thread, at lead 
fix or feven feet long, hanging from the 
cieling of the room, and eleCtrify the 
bladder, by giving it a ftrong fpark with 
the knob of a charged bottle : this done, 
take a knobbed wire, and prefent it to the 
bladder when motionlefs, and you will 
perceive, that as the knob approaches the 
bladder, the bladder alio moves towards 
tlie knob, and when nearly touching it, 
gives it the fpark, which it received from 
the charged phial, and thus it becomes un- 
eleCtrified. Give it another fpark, and, 
jnflead of the knobbed wire, prefent the 
point of a needle towards it, and you will 
perceive that the bladder will not be at¬ 
tracted by, but rather recede from the 

point* 
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point, efpccially if the needle be very fud- 
denly prefented towards it.—This is one of 
Mr. Henly's experiments. 

Before we proceed to the pradical ufe of 
pointed Condudors to buildings, in order 
to defend them from lightning (which is 
nothing more than the proper application 
of the preceding experiments) it will be 
proper to fay fomething in explanation of 
the above property of points, which a few 
years ago occafioned leveral controverfies. 
In order to this, it (hould be remembered, 
that the eledric fluid fuperinduced upon 
an initiated body, .is confined upon that 
body by the air which furrounds it. Fur¬ 
ther, that Elcdricity, by being continu¬ 
ally communicated to the air, which is 
never a perfed cledric, is gradually difli- 
pated s from whence follows this very evi¬ 
dent principle,/. e. that as a greater or Ids 
quantity of sir is contiguous to a given 
quantity of eledrified furface, fo that fur- 
face lofeth its Eledricity fooner or later. 
Suppofc, for inftance, that a pointed needle 
is fixed upon the prime Condudor; mark 
a dot upon any part of the prime Conduc¬ 
tor, 
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tor, which may be nearly equal : to the 
point of'the needle,- and then eledrify the 
prime Condudor. - Now it is evident to 
bare infpedion, that although the point of 
the needle and the dot, &c. are of equal 
furfaces, yet the former is expofed to a quan¬ 
tity of air, which almoft entirely furrounds 
it, and which is vaftly greater than the air 
contiguous to the latter: hence, the Elec¬ 
tricity, communicated to the prime Con¬ 
dudor, is diflipated-more cafily from the 
point of the needle than from the dot, or 
any other part of the prime Condudor. 
Befides, the air about the point may more 
cafily be moved, in confequence of the 
eledrical rcpulfiort, than at any other part 
of the furface of the prime Condudor, and 
new air, /. e. uneledrificd air, pafies more 
frequently by it, which taking always part 
of -the Eledricity of that body, promotes 
allbits dilBpation. 

• In the fame manner may be underftood, 
why .the Eledricity is more eafily-difli¬ 
pated at lharp edges-and comers, than at 
flat ones; for as the furfaces of bodies in 
general are more or lefs plain, fo they arc 
• ' expofed 
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expofed to a lcfs or greater quantity of air 
and participate more or lefs of the nature 
and properties of points. 

When the pointed body is negatively 
electrified, it is for the fame reafon that it 
acquires the eleftric fluid through the 
point, ealier than through any other part 
of its furface; i. e. becaufe the point ex¬ 
hibiting the leaft furface to the greateft 
quantity of free air, has the greateft num¬ 
ber of particles of air, from which it can. 
extract the ele&ric fluid*. 

Experiment VI. 

The Thunder-houfe. 

Fig. r. of Plate II. is an inftrument re- 
prefenting the fide of a houfe, either fur- 
nifhed with a metallic Condudor, or riot}.. 
by which both the bad effeds of lightning 
ftriking upon a houfe not properly fe- 
cured, and the ufefulnefs of metallic Con-• 

“ For a more particular explanation of the above- 
mentioned property of points, fee Bxccaria’s Artifi¬ 
cial Elc&ricity. 

dudors. 
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dudors, may be clearly reprefented. A is a 
board about three-quarters of an inch 
thick, and fhaped like the gable-end of a 
houfe. This board is fixed perpendicu¬ 
larly Hpon the bottom board B, upon 
which the perpendicular glafs pillar CD 
is alfo fixed, in a hole about eight inches 
diftant from the bafts of the board A. A 
fquare hole, ILMK, about a quarter of 
an inch deep, and nearly one inch wide, is 
made in the board A, and is filled with a 
fquare piece of wood, nearly of the fame 
dimenfions, I mention nearly of the fame 
dimenfions, becaufe it muft go' fo eafily 
into the hole, that it may drop oft' by the 
leaft fhaking of the inftrument. A wire, 
LK, is faftened diagonally to this fquare 
piece of wood. Another wire, IH, of the 
fame thickuefs, having a brafs ball, H, 
ferewed on its pointed extremity, is faf¬ 
tened upon the board A; fo alfo is the, 
wire MN, which is fhaped in a ring at O.. 
From the upper extremity of the glafs 
pillar CD, a crooked wire proceeds, 
having a fpring fockct F, through which 
a double-knobbed wire flips perpendicu¬ 
larly, the lower knob G of which falls juft 
7 above 
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above the knob H, The glafs pillar DC 
mud not be made very fall into the bot¬ 
tom board; but it mud be fixed To ad 
to be pretty eafily moved round its own 
axis, by which means the brafs ball G may 
be brought nearer or farther from the ball 
H, without touching the part EFG. 
Now when the fquare piece of wood 
LMIK (which may reprefent the fhutter 
of a window or the like) is fixed into the 
hole fo, that tire wire LK Hands in the 
dotted reprefentation IM, then the me¬ 
tallic communication from H to O, is 
complete, and the inftrument reprcfents a 
houfe furnifhed with a proper metallic 
Conductor j but if the fquare piece of 
wood LMIK is fixed fo, that the wire 
LK Hands in the direction LK, as repre- 
fented in the figure, then the metallic Con¬ 
dudor HO, from the top of the houfe to 
its bottom, is interrupted at IM, in which 
cafe the houfe is not properly fecured. 

Fix the piece of wood LMIK, fo that 
its wire may be as rcprefented in the 
figure, in which cafe the metallic Conduc¬ 
tor HO is difcontinued. Let the ball G 
8 be 
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be fixed at about half an inch perpendicu¬ 
lar'diftance from the ball H, then, by 
turning the glafs pillar DC, remove the 
former ball from the latter: by a wire or 
chain conned the wire EF with the wire 
Q^of the jar P, and let another wire or 
chain, fattened to the hook O, touch the 
outfide coating of the jar. Conned the 
wire Q_with the prime Condudor, and ' 
charge the jar j then, by turning the glafs 
pillar DC, let the ball G come gradually 
near the ball H, and when they are arrived 
fufficiently near one another, you will ob-. 
ferve that the jar explodes, and the piece 
of wood, LMIK, is pufhed out of the 
hole to a confiderable dittance from the 
thunder-houfc. Now the ball G, in this 
experiment, reprefents an eledrificd cloud j 
which, when it is arrived fufficiently near 
the top of the houfe A, the Elcdricity 
flukes it, and, as this houfe is not fecured 
with a proper Condudor, the cxplofion 
breaks part of it, 1. e. knocks off 'the piece 
of wood IM. 

Repeat the experiment with only this 
variation, viz. that this piece of wood IM 
X it 
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is fituated fo, that the wire LK may /land 
in the fituation IMj in .which cafe the 
Conductor HO is not difcontinued t and 
you will obferve, that the explofion wiB 
have no eflfeCt upon the piece of wood 
LM; this remaining in the hole un¬ 
moved j which (hews the ufefulncfs of the 
metallic Conductor. 

Further: Unfcrew the brafs ball H front 
the wire HI, fo that this may remain 
pointed, and, with this difference only in 
the apparatus-, repeat both the above expe- 
' riments j and you will find that the piece 
of wood IM is in neither cafe moved fiom 
its place, nor any explofion will be heard ; 
which demonftrates the preference of Con¬ 
ductors with pointed terminations to thofe 
with blunted ones. ( - 

’ To prove farther the preference of point¬ 
ed Conductors to blunt ones, the experi¬ 
ment of the electrified cotton (vks. the fourth 
experiment of this chapter) may be ealily 
repeated with this apparatus; by which 
it may be fhewn, that a pointed Conductor 
fikntly drawing off the elcCtric fluid froth 

the 
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the fmall clouds near it, which are repre- 
fented by the cotton tied to the wire of the 
ball G, repels them, and may thus, in fome 
cafes, perhaps, actually prevent a ftroke of 
lightning; whereas the blunted Conductor 
facilitates it. Small feathers may alfo be 
tied near the knob G, which, by repelling 
one another, may exhibit a better reprefen- 
tation of an electrified cloud; and, in fhort, 
witha little contrivance, theabove-deferibed 
apparatus, commonly called the Thunder - 
boufe, may be adapted to reprefent the prin¬ 
cipal phenomena of lightning, together with 
feveral circumftances preceding, or follow¬ 
ing it. 


X a CHAP. 
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C H A P. X. 

• » 

Experiments with tie eleSir'seal Battery. 

T H E force of accumulated Electricity, 
great as it appears by the experiments 
performed with a fingle coated jar, is very 
' fmall when compared with that, which is 
produced by a number of jars connected to¬ 
gether; and if the effects of a fingle jar are 
furprifing, the prodigious force of a large 
battery is certainly aftonilhing. Toobferve 
that the metals, even the mod purified pla- 
itina, which refills the greateft efforts of che- 
mic fire, arc actually, and almoft inftanta- 
neoufly rendered red-hot, and fufed; to fee 
animals deftroyed; and to hear the loud re¬ 
port of a large elcCtric battery,are things that 
always produce a kind of terror in the mind 
of an attentive obferver. Experiments of this 
kind Ihould be conducted with great caution, 
and the Operator ought to be attentive^ not 
only to the bufinefs in hand, but alfo to the 
perfons who may happen to be near him, 
. prohibiting their touching, or even coming 
too near any part of the apparatus; for if a 
miltakc in performing other experiments 
* . may 
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piay be difagreeable, thofe in the difeharge 
of a large battery may be attended with 
lyorfe confequenccs. 

When a battery is. to be charged, inftead 
of a large prime Conductor, a fmall one is 
much more convenient; for, in this cafe, the 
difiipation of the ElcClricity is not ib confi- 
derable. The quadrant electrometer, which 
fliers the height of the charge in the bat-, 
teiy, may be fixed either upon the prime 
Conductor, or upon the battery; in which 
latter cafe, it Ihould be placed upon a rod 
proceeding from the wires of the jars, and 
if the battery be very large, it Ihould be ele¬ 
vated two or three feet above them. Even 
in common ufe, viz. when placed upon the 
prime Conductor, as Ihewn in fig. 2. Plate 
J. the quadrant electrometer Ihould be ele¬ 
vated fome inches above the furface of the 
fonduCtor. 

The index of the electrometer in charg¬ 
ing a large battery will fcldom rile ib high 
as 90*, becaufe the machine cannot charge 
a battery fo high in proportion, as a fingle 
jar. Its limit is often about 6o* or 79% 
X 3 more 
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more or lefs in proportion to the fize of the 
battery, and the force of the machine. 

Experiment I. 

To melt Wires. [• 

Connect with the hook, communicating 
with the outfide coating of a battery, con¬ 
taining at leaft thirty fquare feet of coated 
furface, a wire, that is about one-fiftieth part 
of an inch thick, and about two feet long j 
- the other end of it muft be fattened to one 
end of the difeharging rod; this done, charge 
the battery, and then, by bringing the dif¬ 
eharging rod near its wires, fend the explo- 
fion through the fmall wire, which, by this 
means, will be made red-hot, and melted, fo 
as to fall upon the floor in different glowing 
pieces. When a wire is melted in this 
manner, fparks are frequently fecn at a 
confiderable diftance from it, which are red- 
hot particles of the metal, that by the vio¬ 
lence of the cxplofion arc fcattered in all di- 
redtions. If the force of the battery is very 
great, the wire will be intircly difperfed by 
the explofion, fo that none of it can be after¬ 
wards found. 

By 
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By repeating this experiment with wires 
of different metals, and the fame force of 
explofion, it will be found that feme metals 
are more readily fufed than others, and 
feme not at all affedted ; which ihows the 
difference of their condudting power. If 
it be required to melt fuch particles of 
metals, that cannot eafily be drawn in 
wires, as ores, grains of platina, fcc. they 
may be fet in a train upon a piece of wax; 
this train may be inferted in the circuit, and 
an explofion may be fent through it, which, 
if it be fufficiently ftrong, will melt the 
metallic particles, as well as the wires: or, 
if the quantity to be tried be large epough, 
it may be confined in a finall tube of glafs. 

In melting wires of a confiderable length, 
it is often obferved, that when the force of 
the explofion is juft futficient to render the 
wire red-hot, the rednefs begins firft from 
one end of it, namely, that which commu¬ 
nicates with the pofitivd fide of ths bat¬ 
tery, and from thence gradually proceeds to 
the other end. This is another ocular de- 
monftration of the theory of a Angle eledtric 
fluid. Indeed the wire is not rendered red- 
X 4^ hot 
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hot in one place before the other, in con- 
fcquence of the eledlric fluid parting firft 
through the former, and then through the 
latter, for that difference of time is by far too 
fmall to be obferved j but, becaufc the elec¬ 
tric fluid lofes fome of its impetus, or velo¬ 
city, in going through the wire j hence the 
part of the wire which the eledtric fluid 
enters, fuffers the greateft cffcdl of the 
(hock, and, confequently, becomes red 
fooner, and in a greater degree. 

If a wire be ftretchcd by weights, and a 
(hock be fent through it, which renders it 
juft red-hot, the wire, after, the explofion, 
will be found confidcrably lengthened; but 
if the wire be left loofe, after a flmilar ex¬ 
plofion it will be found (hortened*. If a 
wire be melted upon a piece of glafs, the 
glafs, after the explofion, will be found 
marked with all the prifmatic colours. 

•T* is a late obfervation of Mr. EdwaiJ 

Nairnz. See the Phil. Tranf. voi LXX, 

* - . .. ... r 
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Experiment II. 

Ji /hew that the e/tclric Fluid prefers a Jbort 
Pajfage through the Air, to a long one 
through good Conduflors. 

Bend a wire about five feet long in the 
form repretented by fig. 11. Plate II. fo 
that the parts AB may come within half 
an inch of one another; then conned! the 
extremities of the wire with the hook of 
the battery, and the difeharging-rod, as 
directed in the preceding experiment, and 
fend the charge of a battery through it. 
On making the explofion, a fpark will be 
feen between A and B, which (hows that 
the eledlric fluid choofes rather a Ihort 
paflage through the air, than the long one 
through the wire. The charge, however, 
does not pafs intirely through A and B, 
but part of it goes alfo through the wire; 
which may be proved by putting a (lender 
wire between A and B ; for, on making the 
difeharge with only this addition in the ap¬ 
paratus, the fmall wire will be hardly made 
red-hot; whereas, if the large wire ADB 
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be cut in D, fo as to difeontinue the cir¬ 
cuit ADB, the (mail wire will be melted, 
and even exploded, by the fame fliock that 
before made it fcarcely ^red-hot. In this 
manner (fays Dr. Priestley, who is the 
inventor of this experiment) may the cpn- 
du&ing power of different metals be tried, 
tafing metallic circuits of the fame length 
and thickncfs, and obferving the difference ' 
of the paffage through the air in each. 

Experiment III. 

To make Globules of Metals. 

■ Take a very llcnder wire, and put it in a 
glals tube, about one quarter of an inch in 
diameter; then fend die charge of a battery 
through it, and the wire will be melted, 
and reduced into globules of different fizes, 
which are found flicking on the infide fur- 
facc of the glafs tube, and they may be 
eafily feparated from it at plcafurc: thefe, 
opon examination, will all be found hol¬ 
low, and are little more than a mere fcoria 
of the metal, 

c H 
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It muff be obferved, in making this ex* 
periment, that the charge of the battery 
muff neither be too high nor too weak; 
for in the former cafe, the wire will be re¬ 
duced into pieces exceedingly fmall, or ra¬ 
ther exploded in fmoke ; and in the latter 
cafe, it will be imperfectly fufed, fb that its 
pieces will be large and irregular. 

Experiment IV. 

The Fairy Circles. 

Fix upon each of the knobs DD of the 
unrverfal difeharger, fig. 5. Plate I. or 
upon the wires that fupport the knobs, 
when the knobs are removed, a flattifh and 
fmooth piece of metal, or femi-meta! 
(watch-cafes arc very fit for this purpofe) 
fo that their furfaces may come fo near each 
other, that the battery may be difeharged 
through them ; then conncCt one wire of 
the difeharger with the outfide of the bat¬ 
tery, and the other wire, by the help of 
the difeharing-rod, with the infide of it, 
fo as to make the difeharge; which will 
occafion the fpot and circles" deferi bed in 

the 
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the fird part of this Treatife, upon the 
furface of each of the pieces of metal fixed 
upon the difeharger. 

Thel'e circles have hitherto been exhi¬ 
bited upon the furface of no other fub- 
flances but metals; and they are foyjjd.to 
be marked more didindtly upon fuch me¬ 
tals as melt with the lead heat. The mod 
beautiful of thefe rings are produced by a 
number of difeharges repeatedly taken from 
a large battery, every part of the apparatus 
remaining exadlly in the fame fituation. If 
the pieces of metal receive the explofion in 
vacuo, the fpot formed on them is very irre- 
gular and confufed. 

I have given thefe fpots the appellation 
of Fairy Circles, on account that they bear 
fome refemblance to the fpots fo called, 
which are often obferved upon the grafs in 
the fields. Thefe, which we may call na¬ 
tural Fairy Circles in the fields, have 
been thought to be effc&cpl by lightning, 
on account of their bearing fome rel'emr 
blarice to the above-mentioned circles pro¬ 
duced by Eledfricity; the fuppofition, 

however. 
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however, feems not very probable; for the 
fpots in the fields, called Fairy Circles, 
have no central fpot, no concentric circles, 
neither are they always of a circular figure ; 
and, as I am informed, they fccm to be ra¬ 
ther beds of mufhrooms than the effedts of 
lightning. 

Experiment V. 

To mark coloured Rings on Metals. 

In order to exhibit coloured rings upon 
the furface of metals, place a plain piece of 
any of the metals upon one of the wires of 
the univerfal difeharger, and upon the 
• other wire fix a fharp-pointed needle, 
with the point jud oppofitc to the furface 
of the metal; then conned! one wire of 
the difeharger with the outfide of a bat¬ 
tery, and the other with the difeharging- 
rod, &c. In this manner, if explosions 
be repeatedly fent either from the point 
to the piece of metal, or from the latter to 
the former, they will gradually mark the 
furface of the piece of metal oppofite to 
the point, with circles, confiding of all the 
■ priimatic 
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prifnutic colours; which are evidently 
occafioned by lamina; of the metal, railed 
by the force of the cxplofions. 

Thefe colours appear fooncr, and the 
rings are clofer to one another, when the 
point is nearer to the furface of the metal. 
The number of rings is greater or lefs, 
according as the point of the needle is 
more /harp or more blunt; and they are 
reprefented equally well upon any of the 
metals. 

The point of the needle is alio coloured 
to a coniiderable diftancej the colours 
upon it returning in circles, though not 
very diftindtly. This is an experiment of 
Dr. Priestley. 

Experiment VI. 

Tie Imitation of an Earthquake. 

The appearance of the earthquake, as 
reprefented with the explofion of a bat¬ 
tery, is occalioned by the concuflion given 
to feveral fubftances by (he explofion 

palling 


OH E L I C T r'i C I T T. 319 
palling over their furfaoes. To give a rc- 
prefentation of the imprefiion made upon 
houfes by the earthquake, final 1 fticks, 
cards, or the like, may be placed upon the 
furface of the body over which the explo- 
fion is to be tranfmitted, fo as to Hand 
very light. Thefe fticks, &c. will never 
foil to be Ihook, and often to be thrown 
down by the explofion. 

It is remarkable, that an explofion will 
not p&fs over the fame length of furface of 
all bodies, though they are equally good 
Conductors. Water, ice, wet wood, raw 
flelh, and moft of the animal fluids, are 
the beft to make this remarkable experi¬ 
ment ; to do which, nothing more is re¬ 
quired than to infert part of the furface of 
the faid fubftances into the circuit of the 
two fides of a battery; a chain, for in¬ 
stance, communicating with the outfide, 
may be placed fo as nearly to touch the 
furface of a quantity of water, and at about 
eight or nine inches diftant * from another 

• Th« diftance at which an explofion will ftrifce 
over the furface of the above-mentioned fubftances, is 
much greater than that it can ftrike through in air 
ttif. • 

chain. 
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chain, fituated alfo very near the furface of 
the water, and communicating with one 
end of the difcharging-rod. If the ends 
of the chains touch the water, the experi¬ 
ment will happen in the fame manner. 

The report, In this experiment, is much 
louder than when the. explofion paffes 
through "the air only. The concuffioa 
given to the water, by the explofion palling 
over its furface, is not only fuperficial, but 
affeds its whole body; and if the hand be 
kept de^p under its furface whilft the ex¬ 
plofion paffes over it, the concuAlon may 
be very fenfibly felt. • 

The (park, which in this experiment paffes 
over the furface of the water, feems to bear 
a great refemblance to the balls of fire that 
have fometimes been feen over the furface 
of the lea or land in time of an earth¬ 
quake ; and hence it feems very probable, 
that thofe balls of fire are elcdrical phe¬ 
nomena. 


CHAP. 
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CHAP. XL 

Promifcuous Experiments ; 
Experiment I. 

5 To Jhev> that Smoke, and the Vapour of hot 
Water, are Conduttors. 

L ET a cork-ball eledrometer be fuf- 
pcnded about four or five feet above 
the prime Condudor, then turn the winch 
of the machine very gently, and you will 
find, that the balls of the eledrometer will 
not diverge. Put upon the prime Con¬ 
dudor a wax-taper * juft blown out, fo 
that its fmoke may afcend to the eledro¬ 
meter ; then turn the winch again, and the 
balls of the eledrometer will immediately 
feparate a little, with the fame force of 
Eledricity, from the prime Condudor; 
which fhows that lmoke is a Condudor in 
a fmall degree. 

• A green wax-taper it the beft for this experi¬ 
ment. 

Y In 
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In the fame manner, by placing a fmall 
vcflcl with hot water upon the prime Con- 
dudor, inftead of the wax-taper, it may be 
proved, that its vapour is alfo a Conduc¬ 
tor; but inferior in its conducing power 
to the fmoke. This experiment is an in¬ 
vention of Mr. Henly. ' 

Experiment If, 

•7 ”3 prove that Glafs, and other EJedrics, be¬ 
come Conductors, -when they are made wry 
hot. 

Takc a fmall glafs tube of about one- 
twentieth of an inch in diameter, and 
above a foot long; clofe it at one end, and 
introduce a wire into it, fo that it may be 
extended through its whole length: let two 
or thret inches of this wire projeft above 
the open end of the tube, and there iaftea 
it with a bit of cork; tie round the doled 
end of the tube another wire, which will 
be feparated from the wire within the tube 
only by the glafs interpofed between 
them. In thefc circumftances endeavour 
to fend a fhock through the two wires ; 

i. t. 
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*. e. the wire inferted in the glafs tube, and 
that tied on its outfide, by conneding one 
of them with the outfide, and touching 
the other with the knob of a charged jar, 
and you will find that the difeharge cannot 
be made, unlcfs the tube be broken; be- 
caufc the circuit is interrupted by the glafs 
at the end of the tube, which is interpofed 
between the two wires. But put that end 
of the tube to which the wire is tied into 
the fire, fo that it may become juft red- 
hot, then endeavour to difeharge the jar 
again through the wires, and you will find 
that the explofion will be eafily tranfinitted 
from wire to wire, through the fubftance 
of the glafs, which, by being made red- 
hot, is become a Condudor. 

In order to afeertain the conduding qua¬ 
lity of hot refinous fubftances, oils, &c. 
bend a glafs tube in the form of an arch 
CEFD, fig. 7. Plate II. and tic a filk 
firing GCD to it, which ferves to hold 
it by when it is to be lit near the fire; fill 
the middle part of this tube with rofin, 
fealing-wax, &c. then.introduce two wires 
AE, .BF, through lits.ends, fo that they 
. • Y 2 may 
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may touch the rofin, or penetrate a little 
way in it. This done, let a perfon hold 
the tube over a clear fire, fo as to melt the 
rofin within it j at the fame time, by con¬ 
necting one of the wires, A or B, with the 
outfide of a charged jar, and touching the 
other with the knob of the jar, endeavour 
to make the difeharge through the rofin, 
and you will obferve that, while the rofin 
is cold, no Ihocks can be tranfmitted 
through it; but it becomes a Conductor 
according as it melts, and when totally 
melted, the ihocks will pafs through it very 
freely. 

Experiment III. 

To Jhrw that hot Air is a Conductor. 

ElcCtrify one of the cork-ball electro¬ 
meters fufpended upon the Hand, fig. 4. 
of Plate I. or eleCtrify the prime Conduc¬ 
tor with the quadrant electrometer; then 
bring a red-hot iron within a fufficicnt 
difiance of the electrometer, or prime 
Conductor, and you will find that they 
foon lofc their Electricity, which is cer¬ 
tainly 


«EucT«icm, 325 
tainly conducted by the hot air contiguous 
to the iron; for if the experiment be re¬ 
peated with the fame iron when cold, i. e. 
by bringing it within the fame diftance 
of the electrified Electrometer, or prime 
Conductor, their EleCtrieity will not be 
conducted away as before*. 

The above experiments may rcafonably 
induce us to fufpeCt, that feveral fubfianccs 
which are ranged among Conductors, would 
become EleCtrics, if they were brought into 
a cold temperature; and that all the Elec¬ 
trics become Conductors, when they are 
heated to a very high degree. 

• It has been often obferved, that a battery may be 
difeharged, by introducing a red-hot iron between two 
knobs interpofed, and (landing at Come diftance from 
each other in the circuit; but if, inftead of iron, there 
be introduced a piece of red-hot glafs between the 
knobs (the diftance between them remaining as at firft) 
the battery cannot be difeharged: whence we may 
infer, that cither hoi air is not fo good a Conductor as 
has been imagined, or die, that .air heated by iron 
(perhaps from its ignited particlesJ is ftrongcr, with 
refpefl to its conducting power, than when heated by 
rhe red-hot glafs. 

Y 3 Expe- 
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Experiment IV. 

To Jhew that Silks of different Colows 
acquire different EleQricities. 

Lay a white ribbon upon another ribbon 
of the fame fize and finenefs, but black j 
then holding them by one extremity with 
one hand, draw them fwiftly between the 
firft and fecond finger of the other hand, by 
which friction they will be both eledrified, 
and on being feparated, the black ribbon will 
be found to be negative, and the white, 
pofitive. 

• Experiment V. 

To eleflrify the Air of a Room. 

The air furrounding the eledrical ma¬ 
chine when in ufe, or contiguous to every 
highly-eledrified body, always acquires a 
portion of Electricity, which it retains for 
a confiderable time, and which, in fome 
meafure, counteracts the Electricity of elec¬ 
trified 
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trified bodies *. A very expeditious method, 
however, to eleCtrify the air, is to fix two or 
three needles upon the prime Conductor, 
and to keep it ftrongly electrified for about 
ten minutes. If afterwards an electrometer 
be brought into the air furrounding the ap-* 
paratus, it will plainly fhew, that the air 
has acquired a confiderable quantity of 
Electricity, which it will retain even after 
the apparatus has been removed into another 
room. * To eleCtrify the air negatively, con¬ 
nect the pointed needles with the rubber 
when infulatcd; and make a communica¬ 
tion by a chain, or wire, from the prime 
Conductor to the table. 

Another method of electrifying the air 
is, to charge a large jar, and infulate it: 
then conned a (harp-pointed wire, or a 
number oT them, with the knob of the 
jar; and make a communication from the 
outfide coating to the table. If the jar be • 
charged pofitively, the air of the room will 
foon become ftrongly electrified pofitively 

• An de&rooieter fufpended to the prime Conductor, 
will diverge mqft after a few turns of the wheel i but 
afterwards the divergence will leflen, according as the 
air about the apparatus becomes de&rihed. 

Y 4 likewife} 
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likewife ; but if the jar be charged nega¬ 
tively, the air will become alfa negative. 
A charged jar being held in one hand, and 
the flame of a candle, infulated, and held in 
the other, being brought near the knob of 
the jar, will alfo foon produce the fame 
effect, 

Experiment VI. 

7 he Atmofphere of Smoke. 

Take a brafs ball, or any piece of metal 
that is free from points or edges, of about 
three or four inches diameter, and infulate 
it upon a narrow clcdtric Hand ; then give 
it a fpark with the knob of a charged 
phial, and immediately prefent to it a wax- 
taper juft blown out and fmoking. The 
fmoke, in this cafe, will be attracted by 
the eledtrified body, and, by encompafling 
that body will form a kind of atmofphere 
about it. This atmofphere will remain for 
a few feconds, and afterwards, beginning 
from the bottom, will gradually vanifh, 
until at laft, entirely departing from the 
eledtrified body, it goes off in a flender co¬ 
lumn, that foon rarefies, and diffufes itfelf 
into a confiderable fpacc. 
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This experiment will not fucceed, unlefs 
it be made in very dry weather, and in a 
room where the air is not agitated. Care 
ipuft alfo be taken, that, in blowing out 
the taper, and prefenting it to the eledtri¬ 
fied body, the air be difturbepl as little as 
pofiible, • • 

This phenomenon has induced fome 
philofophers to fuppofe, that the Eledtri- 
pity of an eledtrified body refided about it, 
i.e. refted upon its furfacc like an atmo¬ 
fphere; which, they thought, was made 
yery 'evident by the fmoke. But this ap- 
pearanpc, when duly confidered, is far 
from proving any fuch eledtric atmo¬ 
fphere ; and the caufe of it may be very 
eafily explained in the following manner:— 
The fmoke is attradted by the electrified 
fiody in the fame manner, and for the 
fame reafon, that ofher bodies are attradted 
by it. It remains fufpended about that 
body, and cannot all come into contadt 
with its furface, on account of the elafti- 
city of its particles. It remains fo long 
fufpended about the eledtrified body, and 
j$ not immediately repelled, bccaufe it is a 

ba4 
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bad Conductor, and acquires Electricity 
very llowly j but, having acquired a fuffi- 
cient quantity of Electricity, it begins to 
quit the electrified body, and, afcenchng in 
the air, extends itfelf into a large fpace, in 
confequence of the repulfion exifting be¬ 
tween its own electrified particles. 

Experiment VII. 

to Jbew that Metals conduct the electric Fluid 

through their Subjlancc. 

Take a wire of any kind of metal, and 
cover part of it with fome eleCtric fub- 
flance, as rofin, fealing-wax, &c. then dis¬ 
charge a jar through it, and it will be found, 
that it conducts as well with, as without, 
the eleCtric coating. This proves that die 
eleCtric fluid paflfes through the fubftance 
of the metal, and not over its furface. 


Expe- 
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Experiment VIIL 
the eleEtrified Cup end Chain-. 

Infulate a metallic cup, or any other 
concave piece of metal, and place within it 
a pretty long metallic chain, having a ftlk 
thread tied to one of its ends. To the 
handle of the cup, or to a wire proceeding 
from it, fufpend a cork-ball electrometer; 
then eleCtrify the cup, by giving it a fpark 
with the knob of a charged phial, and the 
balls of the eleCtromfcter will immediately 
diverge. If, in this fituation, one end of 
the chain be gradually railed up above the 
top of the cup, &c. by the filk thread, 
while the lower end of the chain remains 
in it, the balls of the electrometer will 
converge a little, and more or lefs in pro¬ 
portion to the elevation of the chain above 
the top of the veffel; which proves that 
the Electricity of the cup and chain toge¬ 
ther is more denfe when thefc bodies are 
in,a compaCt, than when they arc in a more 
extended form. A more caly method of 

(hewing 
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(hewing this property of Elcdlricity,. is that 
ufed by T. Ronayne, Efqi which is as 
follows:—He excites a long flip of white 
flannel, or a filk ribband, by rubbing it 
with his fingers; then, by applying his 
hand to it, takes off as many fparks as the 
excited ele&ric will give; but when the 
flannel, &c. has loft the power of giving 
any more fparks in this manner, he doubles, 
or rolls it. up; by which operation the 
contrasted flannel, &c. appears fo ftrongly 
cledlrical, that it not only gives fparks to 
the hand brought near, but it throws out 
fpontaneous bruflies of light, which appear 
very beautiful in the dark, 

Experiment IX- 

Tv Jkew the Courfe of the e/eClric Fluid by the 

Flame of a Wax-tafer. 

Fix at that extremity of the prime Con- 
dudtor which is the remoteft from the 
machine, a brafs rod fix inches long, hav¬ 
ing on its extremity a brafs ball about 
three-fourths of an inch in diameter, and 
l?t the winch of the machine be turned. 

If 
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If in this fituation the flame of a wax- 
taper be prefented to the above-mentioned 
brafs ball, it will be blown almoft hori¬ 
zontally, and in a diresftion from the ball; 
that is, in the direction of the eledric 
fluid. If a wire, with a like ball, be fixed 
to the infulated rubber, the flame of a 
wax-taper, prefented to this ball, will be 
blown alfo in the direction of the elcdlric 
fluid; that is, it will be blown upon the 
ball, (hewing the true courfe of the elec¬ 
tric fluid in a very Ample and convincing 
manner. 

Experiment X. 

'Tojhevi the eleilric Attraction and Ruputfion 
by the eleClric Light. 

Fix a pointed wire upon the prime Con- 
dudtor with the point outward, and another 
like wire upon the infulated rubber; then 
let the winch of the machine be turned, 
and the points of both wires will appear 
illuminated, viz. the former with a brulh, 
and the latter with a ftar. In this fitua¬ 
tion, take an excited glafs tube, and bring 
+• it 
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it fidcway of the point of the wire fixed 
upon the prime Conductor, and you will 
fee that the brufh of rays iffuing from the 
point, is turned fidcway, i. e. is repelled 
by the atmofphere of the tube; and if the 
excited tube be held juft oppofite to the 
point, the brufh will entirely vanilh, be- 
caufc both the tube and the point are elec¬ 
trified pofitively. If the excited tube be 
brought near the point of the wire fixed 
upon the rubber, the ftar upon it will turn 
itfelf towards the tube; for this wire, being 
electrified negatively, will attract the elcCtric 
fluid of the excited tube. 

If this experiment be repeated with an 
excited ftitpk of fealing-wax, or any other 
eleCtric negatively electrified, inftead of 
the glafs tube, it will be found that the 
brufh proceeding from the wire fixed upon 
the prime Conductor, will turn itfelf to¬ 
wards the excited wax, &c. and the ftar 
upon the point of the wire negatively elec¬ 
trified, will be diverted from it, or entirely 
fupprefled, if the excited (tick of fealing- 
wax be brought juft oppofite to the point. 

3 Expi* 
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Experiment XI. 

A curious Method of Jbewing the Penetrability 
of eleflric Light '. 

Let the extremities of two wires, one of 
which proceeds from the outfide of a charg¬ 
ed jar, and another from one branch of the 
difeharging rod, be laid on a table at about 
-rr of an inch diftance of each other; then 
put the thumb juft upon that interruption, 
preffing it flat down. This done, bring the 
difeharging rod in contaCt with the knob of 
the jar, and on making the difeharge, the 
fpark which neceflarily happens under the 
thumb will illuminate it in fuch a manner, 
that the bone, and the principal blood- 
veffels, may be eafily difeerned in it. 

. I 

In this experiment the operator needs 
not be afraid of receiving a fhock; for the 
difeharge of the jar pafl'es from wire to wire, 
and only affeCts the thumb with a fort of 
tremor, which is far from being painful. 

Expe- 
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Experiment XII. 

To illuminate a Quantity of Water by the 
Difcharge of a Jar. 

Let every thing be difpofed in the man¬ 
ner mentioned in the preceding experiment, 
excepting only that, inftead of the thumb, a 
large clear glafs decanter full of water.having 
a flat bottom, be laid juft over the interrup¬ 
tion of the circuit. Then, on making ths 
difcharge, the water will be feen all illumi¬ 
nated to the very top of the decanter. 

Experiment XIII. 

To illuminate Ivory, Wood, ( 3 c. 

Place a ball, ora thick piece of ivory, be¬ 
tween the extremities of the wires of the 
univerfal difeharger, and by connecting one 
of the wires with the outfide, and the other 
with the inlide of a charged electric jar, pafs 
the (hock through the faid ball, and it will 
appear all illuminated. 

* * ' If 
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If box wood be ufed inftead cf ivory, it 
will appear illuminated with yellow, red, 
purple, or crimfon colour.—Other forts of 
wood exhibit other (hades of red or yellow, 
and fometimes green; which varieties of 
colour feem to depend moftly on the com- 
paftnefs of the wood, and on its degree of 
drynels. 

Experiment XIV. 

The elettrifed Capillary Syphon. 

Let a fmall bucket of metal, full of wa¬ 
ter, be fufpended from the prime Conduc¬ 
tor, and put in it a glafs lyphon of fo nar¬ 
row an extremity, as the water will juft drop 
from it. If in this difpofition of the ap¬ 
paratus the winch of the machine be turn¬ 
ed, the water, which, when not eleftrified, 
only dropt from the extremity of the (y- 
phon, will now run in a full ftream, which 
will even be fubdivided into other fmaller 
ftrearas j and if the experiment be made in 
the dark, it will appear beautifully illumi¬ 
nated. 

Z Expe- 
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* Experiment XV. 

Tie eUilrified Bells. 

Fig. 10 of Plate II. reprefentt an inftru- 
ment having three bells, which are caufed 
to ring by the power of elcCtric attraction 
and repulfion. B is a brafs piece furnifhed 
with a hook, by which it may be fufpend- 
ed from the rod proceeding from the extre¬ 
mity of the prime Conductor A. The 
two bells, C and E, are fufpended by brafs 
chains; but the middle bell D, and the two 
fmall brafs clappers between C D, and 
D E, are fufpended by filk threads. From 
the concave part.of the bell D,'a brafs chain 
proceeds, which falls upon the table, and 
has a filk thread F at its extremity. The 
apparatus being difpofed as in the figure, if 
the cylinder of the machine be turned, the 
clappers will fly from bell to bell with a 
very quick motion, and the bells will ring 
as long as they are electrified. 

The 
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The two bells, C and E, being fufpended 
by brafs chains, are firfl electrified j hence 
they attract the clappers, communicate to 
them a little ElcCtricity, and repel them to 
the uneleCtrified bell D, upon which the 
clappers depofit their Electricity, and then 
run again to the bells C E, from which 
they acquire more ElcCtricity, &c. If by 
holding the filk thread F, the chain of the 
middle hell be raifed from the table, the 
bells, after ringing a litde while, will flop, 
becaufe the bell D remaining infulatcd, 
will feon become as flrongly electrified as 
either of the other two bells j in which 
cafe the clappers, having no opportunity 
of depofiting the Electricity that they 
acquire from the bells C, E, mult confe- 
quently flop. 

If this experiment be made in the dark* 
fparks will be fecn between the clappers 
and the bells* 

The experiment will have a better effeCt, 
if, inftead of keeping the machine in motion, 
a charged jar be fet with its knob in con¬ 
tact with the prime Conductor* 

. Z 2 Expe- 
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• 

Experiment XVL 
The Spider feemingly animated by EkEiricity. 

Fig. 9 of Plate ll. reprefents an eledtric 
jar, having a wire CDE fattened on its out- 
fide, which is bent fo as to have its knob E 
as high as the knob A. B is an artificial 
l'pider made of cork, with a few fhort 
threads run through it, to reprefent its 
legs. This fpider is faftened at the end of 
a filk thread, proceeding from the cieling 
of the room, or from any other fupport, fo 
that the fpider may hang mid-way between 
the two knobs A, E, when the jar is not 
charged. Let the place of the jar upon 
the table be marked; then charge the jar 
by bringing its knob A in contadt with the 
prime Conductor, and replace it in its 
marked place. The fpider will now begin 
to move from knob to knob, Snd continu*' 
tills motion for a confidcrablc time, fomc- 
times for feveral hours. 

Theinfideof the jar being charged po- 
fitively, the fpider is attracted by the knob 

A, which 
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A, which communicates to it a fmall quan¬ 
tity of Electricity ; the fpider then becom¬ 
ing pofTefled of the fame Eledtricity with 
the knob A, is repelled by it, and runs to 
the knob E, where it difeharges its Elec¬ 
tricity, and is then again attradted by the 
knob A, and fo on. In this manner the 
jar is gradually difeharged; and when the 
difeharge is' nearly completed, the fpider 
finifhes its motion. 

Y 

Experiment XVII. 

The Spiral ‘Tube. 

Fig. 13 of Plate II. reprefents an inftru- 
ment compofed of two glafs tubes CD, 
one within another, and clofed with two 
knobbed brafs caps, A and B. The inner- 
moft of thefe tubes has a fpiral row of fmall 
round pieces of tin-foil, ftuck upon its out- 
fide furface, and lying at about one-thir¬ 
tieth of an inch from each other. If this 
inftrument be held by one of its extremi¬ 
ties, and its other extremity be prefented to 
the prime Condudtor, every fpark that it 
receives from the prime Condudtor, will 
Z 3 caufe 
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caufe fmalls fparks to appear between all 
the round pieces of tin-foil ftuck upon the 
jnnermoft tube, which in the dark affords a 
pleafing fpedacle ; the inflrument appear¬ 
ing encompaffcd by a fpiral line of fire. 

The fmall round pieces of tin-foil are 
fometimes ftuck upon a flat piece of glafs, 
ABCD, fig. 12, fo as to reprefent curve 
lines, flowers, letters, &c. and they are il¬ 
luminated after the fame manner as the 
fpiral tube; t. e. by holding the extremity 
C, or B, in the hand, and prefenting the 
other extremity to the prime Condudor, 
■when the machine is in motion. 

Experiment XVIII, 

.To make Holes through a Glafs Tube by meow 
of EleBric Sparks , 

Let a glafs tube of any diameter, and 
about five or fix inches length, be dofed her¬ 
metically, or by means of fealing-wax, at one 
end, and fill about half of it with olive oil; 
then ftop the aperture of it with a, cork, and 
let a wire pafs through the cork, and come 
fo far within the tube, as to have its extre- 
8 pity 
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mity below the furface of the oil. This 
end of the wire muft touch the furface of 
the glafs, for Vvhich purpofe it muft be bent 
nearly at right angles, which may be eafily 
done before the cork is put upon the tube. 
Things Being thus prepared, bend into a ring 
the other extremity of the wire, and fufpend 
it, with the tube hanging to it, to the wire 
at the end of the Conductor. Then work 
the machine, and bring the knuckle of a fin¬ 
ger or the knob of a wire near the outfide 
of the tube, juftoppofite to the extremity of 
the wire; the confcquence of which will be, 
that a fpark will happen between the wire 
and the knuckle, which makes a hole 
through the glafs.—By turning the wire 
about, or railing and lowering it, many holes 
may be fucceffively made in the fame tube, 
after the manner above deferibed. 

In this experiment it is very remarkable, 
that fo fmall a power as a fimple eledric 
fpark fhould perforate a hole through fo 
hard a fubftance as glafs; and fometimes the 
thicknefs of the glafs has been nearly a 
quarter of an inch. 

Z 4 Expb- 
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Experiment XIX. 

To caufe the Quickjilver to rife in a Thermo¬ 
meter by means of EleSricity. 

Fix a wooden ball to the wire that pro¬ 
ceeds from the extremity of the prime Con- 
dudtor, and place another like wooden ball 
on a wire or other Conduftor that com¬ 
municates with the earth, at about half an 
inch diftance from the other ball; in which 
fituation, it is clear that, when the machine 
is in action, a dream of eledlric fluid will 
pafs from or,c ball to the other. Now if 
you place the bulb of a mercurial thermo¬ 
meter in that dream, viz. between the two 
balls, you will And that the quickfilver in 
it will be gradually raifed by the adtion of 
the dream ; and if the machine is worked 
for fomc time, the mercury will be raifed 
$ feveral degrees above its former datiort. 

N. B. For this experiment, the bulb of 
the thermometer mud be quite detached 
from the fcale, fo that the fcale may begin 

at 
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at lead three inches above it. The experi¬ 
ment anfwers bed when the balls are of foft 
wood. 

Experiment XX. 

* 

To let Sealing-Wax be fpun into fine Threads 
by means of Eleblricity. 

Stick a flnall bit of fealing-wax on the 
extremity of a wire, and warm it fo as to be 
ready to drop; in the mean time let the 
eledtrical machine be worked; then dop the 
motion of the machine, and at the fame time 
bring the hot fealing-wax within four or 
five inches of the prime Condudlor, moving 
it about in a winding direction, and you 
will find that the fealing-wax throws feveral 
exceedingly fine threads to the prime Con- 
iudtor, which appear like red wool. 

This experiment anfwers bed when the 
Conductor is covered with vamifli. 


Expe- 
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. Experiment XXI. 

The dancing Balls. 

Fix a pointed wire upon the prime Con- 
dudtor, with the point outward j then take 
a glafs tumbler, grafp it with your hands, 
and prcfcnt its infide furface to the point qf 
the wire upon the prime Conductor, while 
the machine is in motion ; the glafs in this 
manner will foon become charged; for its 
infide furface acquires the Eledtricity from 
the point, and its outfide lofes its natural 
quantity of elcdtric fluid through the hands, 
which ferve as a coating.—This done, put a 
few pith-balls upon the table, and cover 
them with this charged glafs tumbler. The 
balls will immediately begin to leap up 
along the fidcs of the glafs, as reprefented 
in fig. 15, Plate II. and will continue their 
motion for a confiderable time. . 

In this experiment the pith-balls are at- 
tradled and repelled by the elediric fluid 
fbrperinduecd upon the infide furface of the 

glafs. 
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glafs, which they gradually condudt to the 
table, or other condudiing body upon which 
the glafs is fet; at the fame time that the 
external furface of the glafs acquires the 
elediric fluid from the contiguous air. 

Experiment XXII. 

To promote the Evaporation of Fluids, by 
meant of Eieilricity. 

Take two equal pewter plates, and pour 
in each of them an equal quantity of 
water, juft enough to cover their bot¬ 
toms, and with the help of a pair of feales 
let them be made equal in weight. This 
done, put one of the plates upqn an infu- 
latcd ftool, communicating with the prime 
Condudtor of the eledtrical machine, and 
fituate the other plate in feme other part 
of the room, where it may be in an-equal 
degree of heat, and equally expofed to the 
air as the other plate, but only out of the 
influence of Eledtricity. Let now the ma¬ 
chine be put in adlion, lb as to keep the 
prime Condudtor, and the plate connedtcd 
with it, ftrongly eledtrified for about half 
an hour or longer. Then ftop the ma¬ 
chine. 
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chine, and weigh both the plates ; it will 
be found, that the plate which has been 
electrified .is the lighter: hence it is plain, 
that the elcCtrizationhas promoted the eva¬ 
poration of the water contained in it. 

The lame experiment may alfo be made 
with fruit, with animals, with plants, and, 
in Ihort, with any thing that is actually eva¬ 
porating ; but in fome fuch cafes, the elec¬ 
trization Ihould be continued much longer; 
and alfo other circumftances ought to be 
taken into account, in order to render the 
- .effeCt of Electricity both fenfiblc and cer¬ 
tain. This experiment is alfo attended with 
the-famc effeCt, whether the electrization is 
pofitive or negative; hence we have another 
xpafon to dilbelieve that negative electriza¬ 
tion produces any effects upon the human 
body, different from the pofitive. Mr. 
Jvof.stlin, whoa few years ago publifhcd 
a differtation on the effects of Electricity 
upon (bme organic bodies, pretended to 
have fpund, that both animal and vegetable 
life were retarded by negative electrifica¬ 
tion ; but I do not know whether the ex¬ 
periment was ever repeated by any body 
S elfe. 
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elfe. The oddity and diverfity of effects 
arifing from experiments apparently fimilar, 
are fuch, that no perfon, converfant with 
experimental philofophy, fhould pofitivcly 
affirm any new natural law, that is indicated 
by a few faCts, which arc moflly of a dubi¬ 
ous nature; efpecially when many other 
confiderations feem to Ihew the improbabi¬ 
lity of the affertion. 

Experiment XXIII. 

To Jhew that the Fluids of the Human Body are 
better Conductors of Electricity than Water. 

Take a glafs tube about onc-fbrtieth of 
an inch. in diameter, and nearly fix inches 
long, or rather two fuch tubes, exactly equal 
in length and diameter; and holding one of 
them with one extremity in water, let it be 
filled with that fluid. The water will foon 
fill the tube, in virtue of the capillary attrac¬ 
tion ; efpecially if the tube be held inclined 
to the furface of the water. After the fame 
manner let the other tube be filled with 
blood, or fome other fluid of the human 
body. Now let an cleCtric jar be charged, 
and the circuit through, which the jar is to 

be 
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be difcharged, let it be formed of one of 
,thefe tubes; to the extremities of which 
Sender wires may be fitted fo as juft to touch 
the fluid contained in it, and alfo the arms 
of a perfon that is defirous of trying the ex¬ 
periment. In this manner, if the difeharge 
of the jar be made feveral times, alternately 
changing the glafs tube, viz. ufing once that 
filled with water, then the other filled with 
blood, and fo on; it will be found that the 
fhock is felt more fenfibly when the glafs 
tube filled with any fluid < 5 f the human body 
forms part of the circuit, than when the tube 
filled with water is ufed. 

The perfon who tries this experiment need 
not be afraid of the (hocks, becaufe their 
force is much weakened by going through 
the fmall quantity of fluid contained in the 
glafs tube. Befides, the ftrength of the 
fhocks (hould not be greater than may be 
juft felt. It is only ncceflary to charge tha 
jar always equally high, which is eafily done 
by means of Mr. Lane's Elc&rometcr, de- 
feribedin the preceding pages. 

Aft«f 
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After the like manner the degree of con¬ 
ducing power of various fubftances may be 
afeertained. Thus it may be obferved, that 
fea-water conduCs better than frcfli water, 
and that common frefti water conduCs bet¬ 
ter than diftillcd water. The conducing 
power of fome powders may be alfo tried 
in this manner. 

Experiment XXIV. 

Ti break fmall Glafs Tubes by means of an 
eleblric Shock. 

Let fome glafs tubes be drawn with the 
help of a blow-pipe, nearly in the fliape re- 
prefented by AB, fig. 9, PI. II. viz. narrow 
in the middle and larger towards their extre¬ 
mities. The diameter of the middle part 
fhould not exceed one-twentieth part of an 
inch. Fill one of tbefc tubes with water, 
after the manner deferibed in the preceding 
experiment, and infert two (lender wires 
through both apertures, the extremities of 
which, in the tube, fhould come within 
about one-tenth of an inch of each other.— 
This done, let the difeharge of an clcCric 
jar be made through this tube, viz. by con- 

/ neCing 
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netting the ring of the wire A with the 
outfide of the jar, and the ring of the wire B 
with the iniidc of the faid jar, and the tube 
will be broke with confiderable violence. 
The fame effett is produced when the tube 
is filled with any other liquor inftead of 
water. 

If the extremities of the wires within the 
tube are put fo far from each other, as to 
exceed the diftance at which the charge of 
the jar can leap in the form of a fpark, then 
the glafs tubes will not be broke. 

By this experiment we can hardly deduce 
any inftruttion relative to the fenfation of 
the {hock perceived by a perfon, who forms 
the circuit in the difeharge of an elettric 
jar; for we learn by the experiment, that 
except any fpark happens within the water, 
the fineft and brittleft tube is not broke; 
and therefore we may conclude, that the con- 
cuflion given to the tube by the {hock, when 
the extremities of the wires within it arc 
confiderably far from each other, is very 
little, if at all fenfible.—Farther, it feems 
plain, that if inftead of one tube, the dif¬ 
eharge of the jar was made through one 

hundred 
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hundred or one thoufand tubes, the impulfe 
of the {hock would be proportionably leflen- 
ed; and indeed we Can hardly form any idea 
of the finallnefs of its power in that cafe. 
How happens it then that a very {mall {hock 
fent acrofs the arms of a man, which {hock* 
we may reafonably fuppofc, does not occa- 
fion any fpark within the Veflels of the body* 
is fenfiblyfelt, and produces an involuntary 
motion, when it pafies through innumerable 
veflels filled with fluids, which are far better 
conduttors than water ? 

The fubftancc of the veflels of the hu¬ 
man body is certainly a lefs good conduttor 
than the fluids contained in thofc veflels; 
but it can hardly be fufpetted, that the elec¬ 
tric fluid occafions the involuntary motion, 
&c. by going through that fubftancc rather 
than through the fluids, which are much 
better conduttors. Perhaps that fudden 
involuntary motion is produced by the elec¬ 
tric fluid atting upon the nerves. But it 
feems -that, independent of the already 
known parts of the human body, there is 
fome other principle that accompanies the 
life of an animal, which is in a certain man- 
A a nor 
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ncr a conductor of electricity, and whofe 
aCtion ceafes as foon as the animal becomes 
extinCt. It has been remarked in fcveral 
inftanccs, that if an eleCtric fpark pafTes 
through a given part of a living animal, 
the fame (hock, after the animal is dead, 
will be vifibly tranfmitted over the furface 
of the fame part, but not through it. 

Experiment XXV. 

To cryjiallize Oil of Tartar by means of 
EleBric Sparks. 

Take a glafs tube about four inches long, 
and about one quarter of an inch in diame¬ 
ter, open at both ends, and moiften the inbde 
of it with oil of tartar per deliquium j then 
adapt two corks to the extremities ( 0f this 
tube, and introduce a wire through each of 
them. The extremities of thcfe wires 
within the tube (hould be about three quar¬ 
ters or one inch from one another. This 
done, connect one of the wires with the 
ootftde coating of a pretty large eleCtric jar, 
and the other wire with the difchaiging 
. . electrometer 4 


<W ELECTRICITY. 

electrometer; then let the jar be difeharged 
feveral times through the tube j and it will 
be often found, that the oil of tartar upon 
the infide furface of the tube, gives manifeft 
figns of cryftallization. Now by experi¬ 
ments fimilar to this, fome ingenious perfons 
have pretended to fhew, that the eleCtric 
fluid contains an acid, which combining 
with the oil of tartar, neutralizes it, and 
occafions the cryftallization.'—It has even 
been faid, that the phenomena of cleCtricity 
are the effects of two principles, viz. an 
acid which conftitutes the pofitive, and an 
alkali, which conftitutes the negative elec¬ 
tricity. It would be ufeiefs • to endeavour 
to refute fuch an hypothefis, when a very 
Jittlc acquaintance with the fubjeft is fuffi- 
cient to manifeft its abfurdity. The cryftal¬ 
lization has been with more juftice attri¬ 
buted to a quantity of fixed air generated 
by the aCtion of the (hocks on the common 
air within the tube. 


A a 2 CHAP. 
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CHAP. XII. 

\ 

further Properties of the Leyden Phial, or 
charged Eleffrics, 

T HE properties of charged electrics, 
plain as they may appear at firft; 
fight, and conformable to the .commonly- 
eftablilhed theory of Electricity, are yet, 
when attentively confidered, far from be* 
hig intirely underftood, fo as to require no 
further experiments, or leave no doubt itx 
the mind of the fpeculative Electrician. 
The firft queftion, that naturally occurs, 
in confidering a charged phial, is, Where 
docs the fuperinduced electric fluid refide ? 
——Is it lodged in the fubftanco of the 
glafs, or in the air contiguous to the fur- 
face of the phial ? In the firft cafe, if the 
eledtric fluid penetrates a certain quantity 
of the fubftance of the glafs, it follows, that 
a glafs plate may be given (o thin, that the 
eleCtric fluid may freely pervade its fub- 


on EiiCTtlciTT. 357 
fiance*. If fuch a plate can be made, it 
will be eafy, from thence, to determine how 
far the eleCtric fluid can penetrate the fub¬ 
ftance of the glafs, when charged in the 
ufual manner. In the fecond cafe, if the 
eleCtric fluid refides in the air contiguous 
to the glafs, it mu ft repel that air, *. e. a 
glafs bottle fhould contain lefs air when 
charged, than when in its natural ftatej 
but this is contrary to experience. 

The late Mr. Canton charged fome 
thin glafs balls of about an inch and a half 
in diameter, having tubes of about nine 
inches in length, and afterwards fealed them 
hermetically. If thefc balls, when they 
" were cold, were prefented to an electrome¬ 
ter, they fhewed no fign of ElcClricity; but 
if they were kept a little while near the 
fire, they then appeared ftrongly eleCtrical, 
and poflefled of that kind of "ElcClricity 
with which their infide had beep charged. 

* I have often blown glafs balls fo thin, that their 
fubftance was lefs than one fix-hundredth part of an 
inch, and have always obferved, that they were capa¬ 
ble of receiving a charge, which they retained for a 
.confideeable time, if they woe not made very hot. 

5 Mr, 
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Mr. Canton dilcovcred farther, that if 
thefe balls are kept under water, they retain 
their virtue for a conAderable time, even for 
fevcral years; but if they be often ufed, 
their power is loon exhaufted. It is obvi¬ 
ous to remark, that the Eledlricity, which 
appears upon the outfidc of thefe balls, 
when they are rendered hot, e. when the 
glafs is rendered a Conductor by the heat, 
is not that Eledlricity, which properly con- 
Hitutes the charge, but the fttperfluous 
Eledlricity of their inlidc *. 

As for the Eledlricity, which conftitutes 
the charge, it being juft fufficient to ba¬ 
lance the contrary Eledlricity of the oppo- 

• If « charged jar be infutated, and diitharged with 
an infutated difeharging rod, after the difeharge both 
the ftdes of the jar, together with the difeharging rod, 
will be found poll'd fed cf the Elc&ricity contrary to 
the Electricity of tliit fide of the jar, which was 
touched bft before the difeharge; which (hows that 
one fide of a charged eie&ric may contain a greater 
quantity of Elc&ricity than that, which is fufficient 
to balance the contrary Elcdiricity of the eppofite 
fide. This redundant Elc&ricity fhould be carefully 
ccnfidcred in performing experiments of a delicate 
nature. 

• fite 
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fite furfacc of the glafs, it will lofe its 
power as loon as it is arrived to that furface, 
which in the cafe of the above-mentioned 
balls, it adtually reaches, before it can adt 
upon the eledlrometer. 

The moll remarkable phenomena pro¬ 
duced by charged eledlrics, are exhibited 
with flat plates of glafs, jointly charged, 
like a Angle coated plate. If two glafs 
plates, having plain furfaccs, be placed one 
upon the other, and their outward furfaces 
be coated with tin-foil, in the ufual man¬ 
ner of coating a Angle plate for the Leyden 
experiment, and then ,bc charged, by pre- 
fenting one coating to the prime Conduc¬ 
tor, and communicating the other with the 
earth, the plates (which we lhall call A, 
and B) after having been charged, will ad¬ 
here very Armly to one another, and if fepa- 
rated, A, viz. that, whole coating was pre- 
fented to the prime Condudlor, will appear 
poAtive on both Ades, and B negative on 
both Ades. If thele plates be laid in con- 
tadl as before they were charged, and are 
difeharged by making a communication 
between the two coated Ades, they will be 

found 
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found ftill to adhere to one another after 
the di(charge j and if feparated, they will 
appear ftill eledrificd, but with this re¬ 
markable difference, viz. that now A is ne¬ 
gative on both fides, and B pofitivc on both 
fidcs. If thefe plates, after being difeharged, 
be feparated in the dark, flaihes of light are 
perceivable between their internal furfaces. 
By laying the plates together, touching their 
coatings, and feparating them fucceflively, 
the flafhes may be obferved for a confidera- 
ble number of times, diminiftiing by de¬ 
grees, until they quite vanifh. 

Father Beccarla explains thefe, and 
other fimilar phenomena of charged as well 
as of excited eleCtrics, by the following 
principle, which he diftinguifhes by the 
name of vindicating EleSricity .—When two 
bodies, either a Conductor and an electri¬ 
fied eleCtric, or two contrarily and equally 
electrified eleCtrics, are joined together, they 
adhere to each other, and their Electricities 
difappear j but as foon as they are feparated, 
the eleCtrics recover their Electricities *. 

. • See BeccaIIa’s Artificial Electricity, Part II. 
Sec. VI, 

How 


m Electricity* j6t. 

How far this principle can be of ufe to ex¬ 
plain the phenomena of charged glafs, &c; 
I will not take upon me to determine. It 
would exceed too far the limits of my work, 
if I were to enumerate and account forall the 
particulars minutely. When the principle is 
expreffed,tbe ingenious reader may eallly ap¬ 
ply it to explain the effects. 1 Ihall only 
mention an obfervation of Mr. Hejjly, re¬ 
lative to this fubjerS, which feems not con¬ 
formable to Father Beccaria's theory j 
and with that I fhall conclude tills Part 
of my work. Says Mr. Henly, in one 
of his papers prefented to the Royal Society, 
in which he deferibes the above-mentioned 
experiments of the two glafs plates:— 
" Crown-glafs, that is, the glafs commonly 
“ ufed for lalh-windows, though fo much 
**• thinner, fucceeds in this experiment as 
“ well as the plate-glafs ; but what is very 
“ remarkable, the Dutch plates, when 
“ treated in the fame manner, have each a 
pofitivc and negative furface, and the 
*' EleCfricity of both furfaces of both plates 
“ is exchanged for the contrary Ele&ricity 
“ in the difeharge. If a clean, dry, uncoated 
“ plate of looking-glafs be placed between 
Vol.I. B b “the 
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“ the coated looking-glafs plates, or be* 
“ tween the plates of crown-glafs, it ap- 
* pears, after charging, to be negatively 
“ electrified on both fides ; but if it be 
“ placed between the Dutch plates it ac- 
" quires, like them, a pofitivc Electricity 
“ on one furface, and a negative Electricity 
“ on the other." 

In another paper Mr. Henly further 
obferves, that if the Dutch plates be fepa- 
rated immediately after being charged, they 
will then aCt like two plates of looking- 
glafs, /. e. one of them will be pofitivc, and 
the other negative, on both fides ; but if a 
Jittle time be allowed before the plates be 
feparated, the experiment will conftantly 
fucceed as above*. 

* To this, as well as to the third edition, a differta- 
tion on the vindicating EltCIricil) has been added in the 
Appendix; which will (hew, by plain experiments, this 
wonderful property of glafs, itc. whilft this chapter has 
been here reprinted juft as it was published in the two 
preceding editions. 


THE END OF VOL. I. 
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A ST, I ?luuHn.JOj iga 1 , TVaksactioki tf the Rffjal Satiety iT 
L'-nJiA, \ a 1 LXX L For iht Y;-a.- 1 7 i) a. Fan L. .jco, 
fev^cTtl, Davit. 

Papers r&hthg to Chemistry* 

A/i ile 15- C-Hj'/'/uWj , iV« ef thfi _Bxpirrime?Ui and Qljavatwns r,n 
i.'.j fpedfic Gravities, and tttiraltivi Pfiwtrs, tf variant fit ;W 
Sul; 'iatiits : By Richard ICsfwau s Efq; F, R.»iJ * 

I N this Article Mr. Kuwait preftcuces L s curious and pro- 
fo a nd 1 n v eft i £a i tens tv[ch fingu l.-raddrefsarid i ng;enuity. After 
zfperiiiitiiug, in a veiy ingeniolis manner, the quafsi:ty of pyre 
act:'..- requ ike to foe urate the miners! tirid volatile alea!i > cal- 
C£raoiJ5 C3r h, a ■ or muik.cic ear.h, and that •. r alum ; 

he difcullts otic of the mol! profound and intcrHkng fubje&s cf 
c5ien::£l?y; we me:>n the ratine of phlagtfihn^ end even fhc 
lily c-f weight of ilv 5 principle, that ii contained in feventl t:om- 
pcutidsT particularly ift xtlruut air 9 fixed wr* t -itriak? gii\ fjtl*' 
phi/r^ and marine add air. We tfn nut add,' injiamni&hfc air-, 
for the cvyifjji refuk of rfv j Author*! rclbarches mi 1 this I'.ibject 
• — ‘ h perfedtiy pure infiammakfo air and phlpgijhtt an- tw tr. i 
the fame fub/innee, 

Phkgtjhn^ ihc Author obfervei, exifi* in metal's and various 
other fubftancer, in cmcrtU or fixed ttaie, in the fant tri' stner 
ftxed a ' r the jr-n; t l and, exths in marbfej where, he ub- 
f-rv'r, rhaf the* Bft fl'jid u nearly of equal denfity with ■' : 
btfl i*?«rh*r ear* phfagifton, nor fixed ajr t be cxhibjred in a Cflti** 
trt'r f jr Mr f ut uncombincdl with another ftjbftiuiC?) foi 'he 
i&fljr.T f h 4 f f;.*y are t. y any ra ■ *-11 1 '■ difen^aged from the Wlies 
with which they had jven turiibiii' d, - J « | I by w-htrh they had 
fern Serdf they affome a fluid anti elafiic flair, nod refpedtkefy 
the [tnti \ of inflammable air and hated air* 
i?«|, Cc On 
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Ort this oeeififiei, the Author, availing himfdf of Dr. UL. 
theory <iifiprt'tfie JtT* % accounts for eJiir manner in which bd^ T 
aerial acid, and phlugiltun, undergo this great change in ■:* 

(.■■'Iiftmuian ; or a-fC rendered fluid sad rlaliie a by a union * .. 
ifitf fiimr principle, ekmernary Jirc. Puffing over the Auih^ 
proofs and illuftratioiie relative to this part of his fubjeft ■■ 
muft be content to explain his general du&rint * 
words. 

When the aerial acid, combined, in its conci'erc and u nei;. fj 
tace, with marble, ig expelled from thence by a ilryr Tr ac d" 
the vitriolic for iiiflance, and is at il Lftref snd" J-exiH Ic re/1]' 

a Ajmbk Atcimpijitlm is Juppe fed to take place. The vitriolic 
acid pails with a fuificient quantity of its fpecijk Jim % 0 \ ’’ 
Jixril aerial acid - t which, by 1 hit addition, immediately btcom"- 
a volatile and aerial fubftance, and appears under the modi 
£ion of fixed air: and the vitriolic acid immediately com far: nr," 
with 1 he calcareous earth forms another compound, In tf. : ' 
fame manner, the vitriolic acid, acting up>n iron, parts with a 
portion of its fptnfu fire to [he phlagifton of the Lron ; which 
on its union with [hie principle, immediately afTqmes an daftk 
fete, artd flies off tinder the form of iisjiammabk air j while the 
vitriolic acid forms another compound, by combining with the 
martial eaU. 

Among various other iusances brought to prove the idenri'y 
of in 5 a nun able air and phlogjfton, the Author, with very great 
propriety, in our opinion, adduces the precipitation, or, ts it 
may be called, the reduction of one metallic earth, by the phlo- 
giftem ch another mcEai r The experiment itf’clf is well known, 
and is not a uvtqta ; but it fo well id l ei {trades, we may fay proves, 
the crush of the prefect doctr ine, that, mfread of abridging, we 
Ihall enlarge upon, whs: the Author lays upon the fubjeft. 

W hen i piece of iron is fat merged in a fat urate fbiutbn of 
copper in the vitriolic acid, it is tocll known that, though the 
*c;d undoubtedly ails upon and diflblvcs the iron, rto i fervefcer.ee 
snfej, nor doea any ikj&tmm<&&* oif appear # thuugh that fllawc 
Su.J always generated when iron is fingly expojed to the ac- 
tkofi of that acid. The fait is, that the fibkgijhn of the iron,, 
m ft rad of aflonnrng the mtafittuthn of nsjiitffttfitt&ti air y et£r lor 
An mfU nt, rnterri peaceably into the calx tif the copper, under 
m HUr mrifiittUm 9fpht*£$**i and the earth >■( tile copper, m 
r . uj 11,ir, union, in precipitated ip a iMiaJlic Ikte* 
words—The vtf} ibing wliicb, ha -1 i t ■ V-ped I rum c -' 
the liquor, might have been ;n-l«JJy taught under 
mabir tiit , now paflea into the earth oJ thc Ct'p” 
r the \otu\ ui giyu •» *»U ibe l l>' J ' l( " >h ' t 

the fub/bptfl whicn .vi.it'* metallic CiWlh* i ll{4> 
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Pbihfyhiivl ?rmf*flicrti, for tb< Tttif jygj, 

hi*\f} to be pbbgiflon: in Aim enable ak, therefore, it nhla- 
glfton, 1 

The preceding parallel drawn between &xc& air and plib* 
pihni may be extended ta the i I luftration of this cafe. No figns 
; , h -J^fwnce appear when* In the preparation ti m^ndia. a 
mild *I:a!i is added ro a fol ution of Epforn ft It j and though the 
hAcd aif w ihe ab-ali is undoubtedly expelled from It by the vuri- 
o.ic acid tn the lop font feJr, Er dues nor, even for an infiantj af_ 
(ume its aerial form? on the contrary, j( quietly pa|T«* in its 
concrete or non cl afire iht€, into the precipitated m^gnefia j in 
cite very fune manner the phlogiiTon of the iron moved jiiio thi 
tartli nf the copper in the preceding rafe.- This fubject is mm - 
Urgdy di:fcnllcd rn the Appendix to Dr. Pritjliefs Exjurin.-entt t 
ki i. tu., ii, p, 39 2 t ao ‘l in the Appendix to his v:i volume, p, \ 
f'ronr a variety of other c™liderations the Author infers, that 
‘ iriflymmabk air is ihe principle that metaHizr-a aicia'.lic earths: 
^nd Lf metals contain only a fpecific earth grid phfo^iftun, tn- 
,id«ntable air certainly contains nothing elfe but phlog-.fcm/— 
l^ j t we need not extract more from [Jits part of die r relent ar- 
trefeorj This particular fubfect: as,- from a PS, Ajbjnmed n, it, 
it appears, that the Author has been informed that Dr. Ptieftfey 
has, lance the publication of his laft void me, dircOly and fctts- 
faatorily afcemiiMd the identity of inflammable air and phJc- 
gifion, — In a jar, containing pure inflammable air^ he has, it 
?cen*5, by means ol the lolar bear, redtued the cake-, of iron, 
copper, lead, and tin. It may, indeed, be altered, (hat thefeex- 
pcruneuta prove only that tnffjrmtiable air Steins phlogiftnn j 
Eju^( it r-, to oc oh fenced, that there ts no dtcornpolliion of the 
inflammable air in this tafc f for whether inflammable air he a 
fimpJe or a com pound lublhnce, it appears evidently to rfrftore 
Calces r-rj r.-,c;r lormr-r metallic flafep by hejnjr received into 
in fJr rn l[S ■v-'btic fxtbftanct; For (he inflammable air, 
Kat remain^ to the ;ar after the piocefy, is found, we are told, to 

- ,J 1 ■f'l^rri.mable, or pure, as before this abfcnnioii of the 
grciteft part of it, 

Fhc Author concludes bis nbfervatroma on pblo&ifion bysu- 
, di mg, that he hit already d illmguifhed eight d ifferent Hates of 
1 "' **fi rc i, VFjtv fer>i7i in molt rarefied I nown [Lice, ur that 
of iftflMMftthle air, ro its gsoft cmdtnjid Hate, or flut in 

which it tyromhincd wnh mer«l'lic cartha-* Each of chefe, 

'd.fleri trt,m the otJtcr by the portion of eJtmmury fire 
tMj coot *fn . ihti quantity being, n far « 1 can judye dur.it- 
>• the tartfacfiod of the phJo^.flon f hut theft refearthes am 
fomgn to mf pTtfent f<ftg«& f (halt only remark, that pblo* 

' * r ‘ * * *’* too time* rarer than infliimmabfe i.r, 

>-,4 ^ '.no-j ,- r ,*\y r on cj, fling tmtr it mote hie* may p&fhfrlr isnjU* 
Uu /*/ 
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3 % a FI A/f* l tfV« 1 W 178 ?. 

As the we..,;’ 1 i of i«fl irjin.able air i« Irnftm r=, Mr K - lfW .,., 
pfoyj thJ t kiLowktfge* as- furnifl-rntr an dTcxitial tL-ttam ' 

a<cc’rimnuv> the quantity or weight of phfopiftan t'on-amrd A 

vsidcuis fubfijures-. -To give one tf-*.n*p'e.—j 00 cubic m ■ . 

, M pi trout a;r {which Weigh 3.7,9 goins) contain 6.7 '". 

^A^j/ibw, ,mJ 33.7 grains or ni^etis aerd. 

Mr. Kirw.lli ntxt prucceds to a fen tain the quar Ah/ r,f 
gliion reus tamed in fixed a if. On this ocr*fion bp ifttstson* 
r-irrite rtjveffigacion ti the ttiTure *nd origin of this. flu .' 7>J/' 

l-iLi^ o.a a great vaiivtj of experiments '"rJ-.nt h* V r been V 
rrilfLV, to t }l is fubjeft, he n»i Utahns the pinion whirr, lS .' ..' .1 
be fore advanced* Jn lie ft annexed h v him to IV 
reflation of SdietJe^ rreatife nn Jwe ; _ *hnt jl&ftFVrE s ! 

luMiance, con filling of ^ an j ,V: 

or tn ,t fh^fton co^crr. pure «.t jei^Mc air into 
i he numerous 0 j itTv.i[ions which th? Author has C5 J] A- • 
prove the troth of (hi. fagtiltf propofoion (which, however 
]rfccv '' jfe bef ' :i ™ndt*inc(! others)evince his exicnfive P rQu. VJ1r 
£::c -' . w,tb the fub i* & > *«* h* *«drcfs in ihe application of th, 
ex peri me rats to the Aipport of his hypothetic j though fevers] of 

5 :trJT| *^7 p c eh. r.’y EjrpUir.od on ifith r< v ut ns'incrpjcs, "jv,. 

r- : ; j:t of h-:- Atidyfis of fixed air is, that j. -■ cubic inches of that 

? ut ; ContarF] S, 357 grains of phloghW, -ltd that the rrmairdif 

is elemcrusry air. 

!t ■ ^ c 7* 1 IhveraJ part' or his writings, pirticu’ar’v h 

h ia lift volume, iBxpmmmi&ndOkJk^vttiwsjs^ &c T vol, ii. p. \ r.X . 1 
^* 5S c °o trov e ricd the hypDthciii hc.L nuinssirstd by Mr. KV 
wan ; and wiiich had, by many perfittss, very un3ccountali[y 
-t-n 3:"! r-L-i. to him, ft row artpear.'i, hijvrcver, that the Am- 
ttw i X K"-' t^is wcount of the nature of fixed ;-.h to ]>. 

J fitiEwy, * h-.-j tne iatuhicijon w find it nit-i with his entire ap* 
r obat 3 oH| which l«: authorix-. u him 'o mention, notwrih^snii- 
jf>g what he had advanctij to the contrary in htsr la ft publics- 
V 0/1 ■ ■' 11 ' 1 , w: ; v! ‘ i ti fer m cd, 1 hat Dr. Prici' - 1 

tutcc the p'lbiicatMSji of this paper, has find limber r-::v 1 r:■> Iff 
MopMiL' this hypathtfi* 5 m c 6 i fcqut nee of his having A^hinMy 
pt'jducrd fixed a r from t#s ftihftmtr), oufl of iviiich v* krwtvfi 
lo furnifh Qttfjr pure Alt, and tfir mhef enf,' phlo^ilf h, 

Ar^.f-Je 2r AW f ,toua yst tt 4 pewth" '--..A 


Pingwtirn? fy-tstf ttgmthntm t mUr( vtdfntur, 
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PMkfnphxat Tranfatt(t ts h fi r tht Tear r 7 S a, ,3 ( 

. Notwiihanding what is a&rmtd in the page of cur Review 
abcvc tc (erred iu, it does not appear tnat the Author - .5 fuc^ 
l ' ccJ ^ '»» Jid^lnng gold, while in its metallic fbtr s with this 
* : ' il *£ l p lie might putfibly be deceived by t .c soften colour 
winch thus acid aflgm.es, em> when alone, after about one half 
o; uhi3 been drawn ■ if in djftiUatiw. lie fcsc«<fed 'however in 

l! ; living j cals of t .At nit^al* 

Rm ploying a precipitate of gold made by Mt of tartar* ar.d 
eight grains of if, during a rnot,sit] with half an ounce 
of the animal ^ciJ j it was evident that, though a coni]durable 
3 urt,>f the cals remained at the bottom or the y^tTcl, a lenfible 
P J "^ ui it rtiui heeiL d lltiivtJ ; for, on adding to the dear fi.j-ii 1 
J.uL of (he voUteEc Tenure of ftilphur, n potion of -old fell 
ctn'.Vii, in the foro, of a daikilh yellow predptiafe, A part of 
ir.-: lame ci m ijsT-ux on, like wife, being evaporated, exhibited 

irregular ye'low cryitaEs. 

On tht id Ji Lion at a f'mflll portion f :f nkrous acid to the iri- 
m:il acid, me Author procmed m Iblution o! gold, ?r, it? metaiite 
il,uto When to So drops of animal acid he added only 20 of 
fjpliic of nitre* be cbferved evident iign? c.f a gentle fduiion. 
On adding 20 drops more of the nitroua and employing 

heiit, a leaf of gttfd was totally dii 1 .rlvcd. This experiment, 
lay s th e A u c h 0 r, e v i r.c as a not able d i ffiirc s. ce be. wee n' the 11ew 
ac.J, a.. j (hit of l,dt: far it i* evident that gold cannot be dtf- 
ic:vcd by 2 mixture of two parts of fmcking marine acid* and 
one of aoaa fort if. 

1 hi Anrbor proceeds to r:. 1 j te= the re felts o f various i-npetE- 
it; era's made with tb s iHd, smJ the dl/rgjjtent metal? and femi- 
m'ta.’j a- wt!l a feverul neutral i‘ a I cs: hut for hi? account of 
t“ r e r umcro u» iruU, we mdi refer our chemical Readers to the 
Article rife if, 

ArT? r. r.tis^hm di twa wc-jw, &c. Account 0/a »w JSiW of 

Ran Wn(<■•••> by the Count rta G Lfeni, an inhabicaflt of the 

?d Regi r m of Aluimt -ffitna, &e. 

fni> .i.iide coiruiii 1 . ti.u chemical atulyfis of s a ccj loured 
cretaccoui groy w^ter/ which felt in n {Lower of min, that esr- 
tended over she fields, about 70 miles, in aright line item the 
top of JfAnm, On evaporating ft portion of it, arid touching it 
fro ufe the language of the TranflaE^i; wt(h vegetable ukaJmc 
i^tfoye ffbl it • ru of fixed vegetable xlcrlij and mincrii! acids ^ a 
mf$K Mm&uafvsnc? wa> aecalurrccd hy the Laictr, Syrup of vio- 
\ - ’< being adjrd ro jr, bad m cc*Jtnir tbanned to a pale j>r*Tn* 
fiuiile Author way p«rfui(leiJ trial it eoouiucJ what 
. . * . 4 -r , .. felr,’ Ky. th.<ft ire... we afterwards fe-rn, 

(hat m (MNM * o marine fmii com burl’d with a • alcarenut full" 
l*, t I.-- We (upimfd the Author umb's 

>pPAdft,r <Mn<K 0nd combined with r «>• xr',-Mil earth, 'I lie earth 
Milffe« fdtnl evapvration r/f the Water, being ctfcmrd, wa< 
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far 


found to con win iron in a metaHfc ffm On llw wliol,- 
tiur noble tihlftrvrr dwi not ap| sir to be 2 profound, ch-tr 
wc miy infer, tbit the fo'lij content? uf the rain irtq B „j,, 
Weir (he e fleets of a vtdcache eruption. 

Article 6. An Aceswat ef fowl Sana frtm Irm tV*rh % v.- 
friable the vitrified fifoutints defer iked by Sir (Vi Hi am H , 
By Samuel Mort„ E iq . 

hi the -Oth volume of the Phi lofbpb teal Tran fiction j k 
H j.-nam Hamilton, treating of an eruption of Mount V r ^j :j . 
gives an account of certain long: filaments of vitrified ir,, : . 
like fpu: 1 glafs, which were mixed with and fell wild (he 
The origin and nature of rhele eqrloisa fiUmints <u* 
plained by the Author of this Article ^ who has pref, ;] t. 
Society, with a fpcciiner] of fame Jfog, or vitrified cinder, f 
nvi.'is one of the Jargcft works in Istigknd for fmciting iron j, Hr "j 
which, by means of the ftremg bfaft of air from the beluV 
has been drawn ernf, while in its fluid fhre, into cob-web-lii* 
thfcjds {feme of them to or n feet in length) which bci: - 
d ri™ upwards by the blaft, ti* (htmfclvM tn the beams „ ' 
ci.jLT pans tjf thi? bellows room. They are fo extreme!v H-^r- 
dcr, as to refcmble coiron in appearance; but, being examiunt 
wrt.:i a microlcopc, arc found in all refpefh firm I at to thoie a. 
kiibed by Sir W tliam Hamilton 1 which are undoii bled y f Qrmt j 
of the melted iava t ejelhcJ from the mouth of the cr?^ 
ptobably drawn out into threads, by the force of ihofe 
torrents cd air which tnuET; be retju.rcd to fbpport fo intetuk' a, 
body of Great that of ilie volcano. 

Eiectricjty. 

Article 16. Dei msds 4i render^ &c, Of the Method ef rtxebiv 
very f/nfihlt the ■weakefi natural or artificial Ehitricifo : By M, 
Alexander Volta, ProfdTor of Kxi^rimental Philosophy " l 

Como, &c. &c. 

1 '!•:« 5re ft w philigfopheri who have contributed more Aryc v 
to the improvement ol electricity, and indeed of [dme r.i'icr 
Wincht^ 6 } philosophical know I edge, than (he very merino 
Au'hnr o> this Artidej who here gives us fomc ek fried 
Obwfvar-ojiy of a curious and lingular nature; partim ‘-«rl;* 
*fc* .^ c ^ crr P f ‘°‘ n a fimplc Apparatus, by means of whit 11 ! 

j ffnaheil, and niherwife imperceptible, degrees cither or i-i- 

M ' 1 Jr * Jf oil flc^rieity are rcnrleredi fcnfiblc. W > r li: 

effects, in bringing tn nnr view 1**1 ie* othcrwik 117 ‘ 
mvihbif, u perfumed hy tb 1 1 tleiffrif ti maifti *, with ff 
t ? r h rr n K r T * h ,r ’' 1 wider myr fen tilde hrh final 
' T ' ffuH ; •« WMld Mi.rrwite wbofly dupe (hr 

jP* r J< thi* • rn*-rr n.irter bjfrtm 

Nrr may—1 ( 
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P&iiifcfhical Tratfatfisti, far th Yter 178a. 383 

npparatu*, by which chefe c. Sects arc produced, h no other 
fji. ii 1, he Author's well-known EkBttfbmUfi the rcfinmit coat 
oJ w^tch ought to be exceedingly thm (not perhaps shove the 
5,>th part of an inch in thick neb) j and infuriate, as wdl as 
that of the rnctaE plait adapted to is, fhould be a plain and as 
fmootto a? poJJIbJe. 

When the Iky h perfcfUy clear, and free from e]e£rleal 
clouds, fo liras an inflated coidu&or, fitted up to obferve she 
cfe&rLcky of site atmofphere, docs not exhibit Lhc kaft figo of 
tledlikiTv, hy even drifting the find! thread; if a temporary 
metallic communication be made by means of a wire between 
the atmcjfphericsl conductor and the metal plate, lying on the re- 
fjpjnm furfiice ; and this communication be faffered to fu.b fill lor 
# ctrt<im i'wa: on removing iho wire, the metal plat* will, on 
bt-su* lifted up, exhibit evident Ggns uf eleAricity, by net railing 
li-hr"bodses, and giving fpark-s. In this calc ic is fometimes 
found neccflary to prefer i r e the com muni cat bn of the defin- 
fkrus with the aonofpherkal comiutfor even 8 or 10 minute** 
But if the arniofpherical conductor alone he capable of barely 
auraCtipg a light thread; the communication above mentioned 
need to kll a few fecands only; in which time the metal plate 
w j]| fi ceive, and, as it were, ecodenfe fueh a quantity ol eJeffcrk 
city, as to da«r even a ftrong fperk. 

The effe&$ produced by this apparatus appear as eKtraoroi- 
nary j si discovering the preknee of artificial eic£iricsty, when 41 
is fo weak as to be fcarti or at aM perceptible by any other 
means. Tbcfe appearances ton are eonnedied with a hitherto 
nnobferved property of what may be deemed a new clafs at bo¬ 
dies, fuch AS marble, dry wood, kc* ^nd which may be 
slic'd y'rnt- i.mduflon , or holf m tsndn^ 9 ts- in tbi® cakj me re- 
iir 4 piiie is not wanted :— bnt the relation ot one cxj.crinitnt 
will belt explain our mining. 

Let a Leyden vial be charged, and then dll charged ; fo that 
it will fcar«affe£t alight thread: or—as wc have vaik-d the 
txpeisK.i :.i, in order to obviate certain. QbjC&ions—dec am uft - 
c - irged Leyden vial be brought to the conductor ot an 
r.it mac htoe ; fo as to receive from it only two or three moderate 
*>*;*►, If thr metal plate only of the iUitTSphifiti (or wjvunjtr) 
--r ; '-t ed on a dry marble flub, a table, or dry piece ol wood, 
or any other imperil ly concLu&ing lubftancei and the knob of 
,*l be made to touch tbe metal plate, or, in lome cafes, to 
over ill furfacc; the Utter, on being lifted up, by its m- 
iiMr bundle, will he found 10 he highly clean fid, (b M to 


tin, it will do rrpcntcdly far Curno 
the knob ot the vial 10 tit® 


pl.t vcijr ffrorty fptrki ; ind 

l« ,-r t on *f Canute If *PP f V ir 'fi • . rt . _ , 

phtt, in A urn lift- ug up the latter iiom the ILb, »nd 

1 hi« 


Uaiftrt 4 tfl| »U 
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Pkihfspkiwl H'rtmfii-Ywi f, far rfa Ytar \ 73 2 , 

This method of httji/tituiirtg and eontlcnflug fen*11 
of rle£k; matter, fo 45 to procure tlrong l park5 by m 
vi*J which is not Aftfifcicatty charged to pvt «. Tinck p 
ipurfc, is peenji irJy applicable! tu the tiro.; and ; : 

Aurhar’s iniLmm.'bic air-p:ftol ami lamp: ei'per-j^ 
operator be pro video with one of Mr. CavaJi-V,. ei?£lrjcal 1 V* 
vm L: . Thefc vials will retain 2 firn/ibU charge ku t . :v , r *j, ! , ; ’ ,-JCn 
aiui at mfmfiMi one for weeks, 01 months. Even ! : 

™ h: -‘ n the tkadeity of the v;*l appears to be oxi,,,- ' 

Author, with his eorn/fnfify is enabled to procure fparb ''' 
fiifRcient to iire the rnfUmwablc-a u piftui. 

Mr* CsivaJa, reslotnjjg on the phenomena of the \. L ,.. 
cmuktifir, has carried this matter ft ill funner; il a,. 


ru a 
rce P*'bhj 
tU] ?. the 
y if tin 



tiblo clcfitrometer, he products a Ecn&blr degree of ektWcitv 
by applying it to another* but fmJler metal plate, ot rndmir 
placed !iitewifc on marble, Sic. and not eseetding the foe J"{ 
billing* XL Valia docs not think that he fhould eua^v S!f 
^ - he lo jjftrrm, thut, bv rn73ns tij both th t \c cQNfieiifcyi, [[,,■ 
iijteokry of the original ikek of ele&rkky is iiioreakd toco 


times. 


We have ont room to rxpEain the theory by which M. Vuka 
accounts for thefe phenomena* It is founded on fa me cur ci; 
obfervaiions and experiment of his on the r njwcity of iimpk 
smditcturfy compared with liut of g Leyden vial [or a im> 
Mid'j&hg coated furfacej which he pub I filed in a philolcyftial 
joumsi.at Milan, in the year s 77S- He th :rc fhews, that th: 
ijpudiy of 16 kjujr.e inches at coated fur face (in a Leyden | 4 »I, 
or g]alb plate coaled), is equal to the capacity of a condniLt 
rr.at'i cii filtered, wooden, ■ ylindrical rods, and nearly ir.c !i:c( 
kng j llss capacity of which is lo .;rcthat »t» [park occafiwfl 
a (hack Crjjdiu-.T«Uly ilrong. ft will be fuflVi :it for in tu «$- 
Lrtkt.i the phenomena of the (Qndeujb" depend on this cik 
cuniftanec—tbit a met m J plate, of uthcr conducting. I ;J Ul,< 
poflcflci a much greater capacity for acquiring and prckivin: 
electron/, when Tup par ted by marble or mh-. . -■ F cos * 

^ w i n ^ bodies, thaji when it is jrcr felly IniuLud. 

&*i w»e of the moft cutiotia dircov^rica, m ctw opi^j 13 ^ 
IN Author hai nuiii with this delicate *v*v/ r ‘i-^ H> ' 
in eathiNtm^, by its mear * rf 
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^.fllir fi Jvvr can and ■ h.un [See hfe ExtftrimtvtSy &e. Letter i 2^ 
p jit.H hy which he ittempid to napkin (it now' appe.!ts, r.n 
vef y juit ground*) by what means the eLctrichy of the cbnis 
iV4 produced.. It 1: now evident, iftnt their fai urc in this in¬ 
quiry was ocr.ihoJT^d, not by sn erroneous theory, but, ’form gb 
the w.iiic of :n in ft rumens fuflveienily delicate co derr.£t (m-.! or 
ey.il-- ih'iir quantities of eleclncity* Without reciting me va¬ 
rious rircuiT.ft.mcc5 necellary to be attended to, in me conduct 
of theft delicate experiments, yes fha'lt only relate the principal 
rtfulth* 

The fir ft i rial a in which the Author was facer ft ful were marie 
at Paris iaft year, ui company with M. Lawijm, and M dir la 
FUju . Chafttirc-difee5, ecmt:i 101 ng hurnina r hArena!, were p 1 .1 cctl 
on a large mfulatcd metal piste; tails] a com mu ok Jtion was then 
formed between i r and the can den fer, laid on . piece of marble. 
After a proper interval of time, the metal plate or the iwidmfet 
be.ng listed up, wst found, an preferring it to Mr. Cava ■<>'$ 
electrometer, to have acquired ntgativ? ekfirkciy* ItiiLid erf the 
chafing'd 1 flits, four veftek cswuiiimnrj iron hhnps weft irfacod 
on the infufated plate. Diluted vitriolic at ft I»hil- ( p»u c.I into 
them j and a ikx-mg t ffer v efee rtce e x ei lc d, the a u« t /?far not 'inly 
clwccn the electrometer .with negative tltd -rciiv, but ^ave a 
JfHjiirk fpar-it* E Iccmcn I tpprii^n t$ blttwifc occurred, by 
meins of rhe cffemlcemies in which fixed ait ai-d lutrous air 
arc produced. 

Ac this time, the Author's experiments on the £vape*&ti<m ttf 
'jesttr were not perfectly f^ti*factory j but he afterwards fut- 
cccd d in London, on tiling the expedient of rhr*.-wing water 011 
the lighted coals contained in an in !u I a red chr.fi ng-d-fh. After 
f lie met with equal fuccefe, m\ rhrovvi • : only a Ipnonful of 
wit-. o,i three or Jout frnall cais burning nr an iniuliteJ cru- 
ti •;•■. In chefe cafes, the Judtlen evapmatLon ui ihe water never 
fb.icd to ckTtr r . fy the Chalitig-bifli itcgutivafyi lo as t■* leiid^ r the 
electrmiry fesifthfe, evtn by rnenns of the Itinple elcetrmntrcf, 
wiiImism feaving retrocife to iht wmlrnfir j though-on ufing That 
t the Lifei+i were grrar r, \i> as that mailt • wt.r nb- 
Wc fhoultl ima iii'. 1 - rhst (he cbcincal app-jiimcg 


water an ratran dinury ijcrrct dI ht*r, in a /VhVf fh- 
1 judsttniy ;» ■-■mi., v■ ri' to tbr u.i.-nur : in lUr 

Lhe ('Mtimon, flx.xw ev.tpr^rjMort, 1 • Jl glu rfe- 1 ■■ m !cr- 
wh rr> n (rerirrjiM .J is tljilipains ri r a> ty J* f«i(t it i 7 - pro* 


^ tic I l.t 4M lo V t A ct I Kkft 
jkf*. t$* 4 * 44 */** #/ *m •> TSrtr'mUftitliT ; liy .Vlr. Jirntt fits, 

• it atfc*rt* yofiy#, wiuhout thi Kjllsotf oi 2 h^uit, to|i«v a 
y cl« 
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Tr'afifii&itHl, fsr the Yt>lr iyg 2 
f Ipef 5 Jen of this irtftrumeni J lh(?U(jh perhit-> w; ... f L 

in explaining the ingertknw ihhiaitt in wh Eeh the prfocinjr 1 ! 
Uii t for Tivlncb i t is ri>r.f1ru- ! l<c! f h produced. Tv j n ,... .' 

M -ifccflilill tJlO V CC ° f hrat Co 3 d F! .- • h .: 11 

jirncJ ill rhr tinuiJV n| *4 hour?, cri the alif'crce or this okf-fy^ 
It (» properly a fi.ii it thermometer j though mercury ^ 
preyed ill IT, for the purpi-rfe of fapportij^r a Certain in^ Cjt ' 4?/ 
cube in which ihu mercury moves j$ of the form nf ^ T" ^ 
contains ,in andi« in I he cavity of rath fide or k[>, T 
tin;,]tits of a ihoi l piece of jclais. tube, ui'.d as a ykipf, aR L l V-V- 
vr ac!,ip[ n ct to the bore of I hi* curve tb'ermeuTtCSrLCal tt, L e h ; 0 .,‘ r .' 
mere fjrely in it. Phis float contains a piece 0 f y?rr/\ v re ;. 
cavity ; the rite of which mVi fnon appear. Frotn m upper enl 
rrfes a fprtng of glafs, of the fmenefs of a hair ; w.-iefc, vt, 
fti a Hrtle clique, p relies lightly spin ft the inner fur^ ^ 
thermometrical tube, 

Supjwfing the Index, on one It Hr, to float ojj the furfeteef 
the mercury, the iitier, v- hen « nJe^ caftien it up aj£m,ir with 
ir. When ihe merenry, after having attain?.; itt gifcaseft he igf, r , 
deferud*, it leaves the index behind it : btcaufc it? Jituaiic-rsin 
rhe In he IT prfftrv«J, by means of the prtftufe of itf 55!;.; a fprr.{f j 
the extremity oJ which points out r he great ell h.-j, on a lr;it 
pPv'e-i j--v7r,i!3d to the tube. On the contrary, when the nrtr- 
enry h.’ia t-i centird to ft* Jo weft ft at: cm oh she fame lice, cruiiog 
ihe intervals of ob^rt atic n, tbs index, nr floar, mi i>e utter 
li>, i p-opOTtionably elevated, and fhews the obfavei the 
Srea^il ('cp.ree of a r ihar hteCxiftcd in that interval. 

It is ev Ir.itj that :Iiis. iiiftnamirriE, from rt-s eonEftuilifn, 
f etpsrre ft^iiirkarmn daily. This is call I y tfteiilc-d by t»!C 1 0 1 !nw- 
ifl.' J-npffunilS CrViIrivanrC. i nt Author Only applies a fltfH 
p. to that pDsrt ui the lube fty-noft which the index rclbj 

by ‘hr .iciHijt of which, the inrlvlrl piece of fieel wire 
cAr.fo'i■I'.nrIv the niitMt) is -•.:ntv iirrmalir down 10 the 
f f rV- ti< ft u ry When il*is hus. b 01 tbuie, tlie irfltruincft ,s 

K&iiirpJ for the next ■rfayV ohforvation 1 s without htfatiDg? CDll ' J 
fepariimg, or at all diftyrbing the mercury, nr mouifig*^ 

"I ^ cor.iir-./ijon of this inftrument ifppwri 10 be d'flEf" 1 ’ _ 
k Kj* beco enetuied by (he Autiimr, wlso inform* 


ni»i 


'ftrvnl 


i 


jrt 


j ^l{ h£ 


tbirt * With ' rhfrn^ n r‘ff r of |ln - fort', 

•>i*t and crHfi that I ppenetl every Hay 
fhe y»ar tyftt ‘ flthrr, and (bmewhat 
v i.srWfk defcrrlml j in which the above rnctif' ^ 
tv, at ir »rre, ilividriJ into two irpjiJi-** 

"?*££? Jrx*~,4 fhrt drgr#9 ut IibuI , l,,c ^ [ llr 4 




^ * °w™ 
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men in fevers, an 
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Pvihfipbimt Tvmfalihnu.ft* ik* Ytar 1783, ^ 

Arlkl* 3. Otfmtatiwu m tht finis nf M*rtelUi at Ytyl - ft.. 

WilliinWnii., M-D. Ka.S .4 f 

According to the Author, It appears evident From other an- 
pmoisj as w t\\ as thufe here exhibited, rhet this na, 
t’t-m, balh with rcl'H'd to population arid htaldlJulfid'^ is tit a 
£ cncri3 and progruffive tourfe o* Improvement s amt that the 
iunlii have hr come more numerous, and the deaths fevtf 1, in pro- 
portion, in fjfamft every place where the regilkti have been 
confuted, Ar York, at k*ft, where there is l.tile iocreafe or 
decrejk of the people by acquifricm, or emigration, ihefe fvmp- 
EOtr ' 3 or improvement appear very tonfpicuous and ev/ifant, 
A:non- the general esufw of inertrafc and healthinefi the An¬ 
chor enumerates the introduction Of irtoculiuion, (he cool rrjtt- 
m '- |] and ;he ad million of Irefa air, the general uie of 

aatifeptic tnediemes and diet, and the more Miaows manaiJe- 
ratRt of children. fr 

Article 4, 1 ::y;j f of a Mcnjlrmt Bkib ; By John Turk]?, Kfn* 

Chief of Anji 13^0, &c. 

i hi? monflrojis prod utft ion conli it«| of two children thar I rued 
acovc raine days, having on ly one body in common, and Jjf- 

l :n $ u l -,7 f th " H- Lw!i!iriueii t (mch 4l that 1 one head would 
* , J4t the Dthirr WAS awake 5 or one would ere, and che 
° £ ": r nr>t - A P*Aie accompanies this fhorc Article. 

A 1 tic I e 5, Expirimtnts wit/, Lhtmf* Hank Sejdr By Keane Fifss- 

T . m+ 

lew g^iEH of 1 ecu wj-n which the Anchor made t.hrfe 
cxpenraiiiff were nor, through accident, fawn call June; t^uch 
t t --.y flu ihr rr> have been fa*n in Anri], 1 hev neverihclei,? 

r r : : " !,:J £hlt nun Y or ' j« oaoW, when t r.*v 

.r to h^L-m, n;eifared mftr- than J+ fact an height, and j 

\ 1 ": -- fi ittkr *y :n . r] 1 c - rh i‘ e re nee j h a v bg gro wr, at d j ffer. 1 U 
ti37.es nearly J| Nichtu p<r wet-If. '] he uiugh hemp that *»* 

^ J ^fn 3^ pi*?s when tftoioughiy dried, wcii-.hcd three 

; ; '>tmU3 -n-j a H l J-mer : though tbev w«t riot funpofad to h, vc 

% f J ft . m ^ ur '*y- At the AulhoA requeft, the Di -^Uw, 

? / , W UK* Company have p.nmiJed to give opder> to (be r 

sod fend over hither a. fufficient ouaniity of 
f tkii tir - b c 'in China, of thn valuable 

iJ * r * mi l r,,n K Arriek, ffKdufiva of the Msfhetniuieat and 
t T* f> n V P r r r, ' ! Arc id* 7 £sit*£itf tht RteiiUr 

S ^‘ ^ fihlj taltf By the Kt-v Mr. Wifn.mi 

,r ’ '' -r - Art, ,‘ |4 «f kt/ttt visltth [til- at /fa... 

T' y* W 1: y (i^r JJ ljy d f lM (]i J', K . !>. Art , - 

, ' */ #/t# rrt A,W..a, fa AlafAtW, 

ipteriw;:’ -* A '*- * ri *« 

A*r, 
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O show ihc wide field in which both the X-Ray and High 
Frequency currents have been employed with success, see our 
booklet entitled “Practical Electro-Therapeutics” which 
has been compiled from actual reports of cases. This book¬ 


let lists diseases alphabetically, with suggestions for proper methods of 



MODERN OFFICE EQUIPMENT 

OUTFIT NUMBER SIX 

Sec Pase 10 
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A SHORT CATECHISM FOR 
THE DOCTOR 


What do I need If you read many medical journals you cannot fail to 
of a coil? notice the increasing space which is being given to 

treatment of diseases by the more modern forms of 
electricity — High Frequency Currents; also the reports concerning treat¬ 
ment and diagnosis by means of the X-Ray. If these methods are half that 
the writers claim for them you certainly have a number of patients who are 
entitled to the best. Shall they have it? If so, will you send them to one 
of the ever increasing number of specialists, or will you treat them yourself? 


It is your duty to use reasonable skill in diagnosis and 
treatment of all injuries, and at the present day 
reasonable skill in diagnosis cannot be claimed unless 
advantage is taken of the opportunity to examine by 
means of the X-RAY. More suits for malpractice are 
based upon alleged improper diagnosis or care of fracture 
cases than from any other cause. An X-Ray plate 
made at the time of injury may save you several thousand dollars, or if made 
by some one else several months after the case has left your hands, without 
such diagnosis on your part, may be the basis of a well grounded suit. 


Wlial is my legal 
responsibility in 
cases of fracture 
or possible frac¬ 
ture ? 


If you had a piece of real estate that was paying you 
ten per cent, clear, you would consider this a good in¬ 
vestment. If you can, by means of the coil, earn only 
one dollar a week that you would not otherwise get, 
you are making a profit of over twenty per cent, on 
the cost of our Number Six Outfit, and there is practi¬ 
cally no maintenance expense. The majority of Campbell Coil owners aver¬ 
age $20 a week income from their coils, or over 400 per cent, per annum on 
their investment, and many of them average $50 per week, or over 1000 per 
cent, per annum on the investment. What better investment could you 
find than this? You are your own president, treasurer and board of direct¬ 
ors in such an enterprise, and have all to do with the making and distribu¬ 
tion of the dividends. 


A Coil is an ex¬ 
pensive article. 
Can I make it pay 
me ? 


Yes, but can I use 
it successfully a f ter 
I have bought it ? 


Any man who can read and write and who is capable of 
turning on and off two switches can learn to operate 
a Campbell Coil and apply the various currents which 
it provides. 
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1 can buy a high* 
frequency coil for 

from S25 to S75, 

why should I pay 


more? 


Yes, so you can buy a steam engine for a dollar and up, 
but you would hardly expect to operate a power plant 
from one of the dollar variety. We have been all 
through this question of a cheap coil and have bought 
several in the open market for test and examination in 
our laboratory. A bright man says: “The more I see 
of some people, the better I like my dog.” Our position is something like 
that. The more we see of the alleged small high-frequency coils the more 
we appreciate the superiority of our own product, and, while we are in busi¬ 
ness for the purpose of making a dollar, we believe that we can do this best 
by properly serving our customers, and we have not yet come to the place 
where we feel justified in offering an apparatus at a cheap price which we 
know will prove to be inadequate. A cheap coil is necessarily minus several 
important currents and parts. The current it does have is not powerful 
enough for satisfactory X-Ray. 


After I buy a coil 
can 1 make satis¬ 
factory radio¬ 
graphs 


If you will give half the care and study to the matter 
that you would give to learning to operate an automo¬ 
bile—yes. Your COIL can do the work, and it is up 
to you to devote a little application and study to the 
subject of radiography if you expect to do first-class 
work. We make a standing offer to take any E Coil 
we ever made and with it produce a radiograph of any part of the body of an 
average adult in periods varying from two seconds for a wrist up to forty- 
five seconds for a hip. 

Can I successfully Probably not. Out of the hundreds of men in the 

diagnose renal larger cities who are equipped with X-Ray coils it would 

■ , , not be a difficult matter to commit to memory the names 

Iculus: 


ca 


of those who can do the more difficult and delicate work. 
This class of work is almost entirely a question of technique and experience. 
The matter of apparatus is a secondary consideration. Just as there are a 
few surgeons who are competent to undertake the more delicate and compli¬ 
cated operations, so it is with certain radiographic operations. Some of our 
customers have produced plates showing calculi, and you can do the same if 
you are willing to devote the necessary time and study to the acquirement of 
the necessary skill in technique. The possibilities for work with a Campbell 
Coil are far ahead of the requirements of the average purchaser, or of any 
work which he would be at all likely called upon to do. 
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1. High Frequency Currents, to be applied with 
various vacuum electrodes, ranging from a soft and 
full discharge, which can be painlessly applied to the 
most sensitive parts of the body or in its cavities, up to 
a large volume of current at a lower frequency, capable 
of producing local stimulation up to the point of rube- 
faction, or even vessication. 

2. A D’Arsonval Current, which is a true current of this type and 
which at the maximum output will run from TOO to 800 milliamperes, or 
even higher. 

3. A Thermo Faradic Current, which is a true D’Arsonval current 
of a milder form, running from 200 to 400 m. a., and which, by actual test 
with a hot-wire meter registers as much as the D’Arsonval of larger appar¬ 
atus, sold at a higher price than one of our complete outfits. 

4. A Sinusoidal Current with a wide range of volume, and far in 
advance of similar currents produced by wall plate transformers. 

5. An X-Ray Current sufficient for all needs, whether for therapeutic 
or diagnostic work, including radiographs of any part of the body. 

6. A Diagnostic Lamp Current better and more reliable than that 
furnished by special outfits for this purpose, and which entirely does away 
with variation and annoyance incident to apparatus operated by batteries. 

7. A Cautery Current of sufficient volume to operate any cautery 
instrument, and subject to control, so that it may be varied to produce dull 
red heat in a fine instrument or white heat in a heavy one. 

8. An Eye Magnet Current capable of exciting a small eye-magnet 
to a lifting capacity of several ounces. 


\\ hat can I get 
from the (vamp- 
bell in the way 
of currents? 


What is the guar¬ 
antee given with 
jour Coil ? 


The Campbell Coil is guaranteed against mechanical 
defect for a period of two years. Any disability arising 
from legitimate use will be repaired free of expense 
within that period, provided the coil or defective part 
is returned to our factory prepaid. 


What arc your The prices are net as contained in this catalog, 

prices anti terms ? w ' t * 1 a discount of 5 per cent, for cash. Prices include 

crating, F. O. B. Lynn or our nearest supply station. 


Can 1 buy on easy Yes. If you are an established physician in good 

terms, and at w hat standin £ we W >H loan you the greater part of the 

amount necessary to buy any of our outfits,and you 
ra,e * can pay us back in monthly payments. This gives 

you an opportunity to make your coil earn more than enough in the way 
of extra work to pay for itself. A number of doctors are buying in this way, 
as it saves them the necessity of paying out any large amount at one time. 
If you are interested in this plan we shall be glad to give you full particulars. 
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INTRODUCTORY 


High - Frequent;) 
Currents adopted 
as a standard meth¬ 
od of treatment, 
and gives results 
where drugs fail. 


Medical literature of the present day is so full of 
mention concerning the use of high-frequency currents 
in the treatment ol disease that it is superfluous to use 
space in attempting to set forth their value. That 
they are being used more and more, even by the gen¬ 
eral practitioner, almost any medical publication will 
certify, and there is an extensive and well defined field 
in which it is proving of estimable value. 


X- Ray diagnosis 
has revolutionized 
management of 
fracture cases. 


Diagnosis by the X-Ray has revolutionized the man¬ 
agement of fracture cases and has rendered possible 
a prompt and accurate recognition of abnormal con¬ 
ditions of the bony structure, and its use in the diagno¬ 
sis of certain diseases is becoming more and more 

g eneral. As technique improves, this field of work is 
ecoming still more extensive. 


The early and general use of the static machine has 
gradually given place to the more reliable and power¬ 
ful coil, and among coils there has been a growing 
tendency to select those of the high-frequency type. 
With this type of coil the various therapeutic currents 
may be produced direct without the aid of cumbersome 
accessory apparatus, and recent improvements in construction have made 
it available for every class of radiographic work. 


High - Frequency 
Coil the most 
practical type of 
apparatus 


Campbell coil best From the beginning of its manufacture special atten- 

. ..I __j . r tion has been given to the development of the Campbell 

S L** L *°- " C ° S ° Coil as an X-Ray apparatus, and while at the same 
the physician. time the variety and quality of the high-freguency 

currents has been steadily increased, its capabilities as a producer of X-Rays 
have also been developed to the point where it will make the best of radio¬ 
graphs of any part of the human body, and with a minimum outlay cf pre¬ 
paratory work. To the physician who is particularly interested in this class 
of work' we shall be glad to send full particulars, together with samples of 
work done in the ordinary routine of general practice. 


Campbell Electric 
Company interest 
tloes NOT cease 
with the sale. 


The large number of Campbell outfits (about 2,500 at 
this writing) now in use not only makes it advisable, 
but also makes it possible, for the Campbell Electric 
Company to maintain a department for collection and 
exchange of valuable information relative to securing 
best results with electric apparatus. This department 
is in charge of a practical physician who has made electro therapy and 
radiography a specialty for the past ten years. The service is freely at the 
disposal of our customers and has demonstrated itself to be of value to the 
customer eaual to the apparatus itself—but costs him nothing. 

In concluding we wish to assure you that should you purchase a Campbell 
outfit we will endeavor that you never have cause to regret your purchase. 

CAMPBELL ELECTRIC CO., Inc. 
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MODEL “E” COIL 

This coil is deigned to operate from alternating circuits and is wound 
to accommodate the ordinary combinations of volts and cycles in com¬ 
mercial use. 

The various currents which may be obtained are indicated in the cut 
on opposite page. 

It may be operated from an ordinary electric lamp socket without 
special wiring, and is therefore available at the bedside of the patient as 
well as in the office of the doctor. 

While it is compact and of moderate size it may be made into a more 
imposing piece of office furniture by being placed in the cabinet especially 
constructed for this purpose and illustrated under our special outfits. 

We manufacture every part of the coil in our own factory, and every 
step is constantly under the supervision of an expert electrician. By 
means of improved machinery and methods of construction extreme ac¬ 
curacy and uniformity are obtained, and every part of the apparatus, 
from the hinges up, is'so standardized and so accurately assembled that 
any portion of the coil is interchangeable with the same part of any other. 

To meet the varying needs of the practitioner or the specialist we 
have arranged certain combinations into outfits, which we list on page 10. 

The finish of our stock coil is golden oak but we can furnish any desired 
finish to match balance of office furniture at a slight additional charge. 

To suit a limited demand we carry in stock cabinets and coils in solid 
mahogany which we can supply at an extra cost of S3 for coil case and $5 
for cabinet. 
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OUTFIT NUMBER SIX 

(See Page Two) 

Will Give X-Ray—High Frequency—Cautery—D’Arsonval 
Sinusoidal—Thermo Faradic—Diagnostic Light 



CAMPBELL MODEL “E” PORTABLE COIL WITH CABINET. ETC. 
Furnished with Outfit Number Six (see also page 2) 


Model “E” Coil complete same as shown on page 8 . $180.00 

Cabinet.30.00 

Heavy Anode X-Ray Tube.18.00 

Floor Tube Stand. 10.00 

Fluoroscope with P. B. C. Screen. 5x7. 12.00 

Set of six Vacuum Electrodes with handle. 4.00 


Outfit complete boxed ready for shipment (250 lbs.) 


$254.00 


Our Number Six outfit is a most complete and beautiful piece of office 
equipment and in a few minutes it can by removal of coil from cabinet be 
converted into the most compact and efficient portable coil on the market. 
Here is the ideal equipment. No physician’s office is complete without it. 


OUTFIT NUMBER FIVE 

Same as Outfit Number Six except that cabinet is not included. 

Outfit complete boxed ready for shipment (120 lbs.) . . $224.00 

Complete instructions furnished with each outfit for setting up and 
operating. 
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CARRYING CASE 



The carrying case is made to hold two X-Ray tubes in our special tube 
box. a set of electrodes and handle also in box. our new folding fluoroscope 
as described below and several X-Ray plates. Is telescopic and can be used 
to carry considerable other goods; is made of light colored fibre, strongly 
riveted, and fitted with leather straps and handle. Waterproof and inde¬ 
structible. Weighs less than five pounds and is the most practical and ser¬ 
viceable carrying case which has been presented to the profession. Price $6.00 

CANVAS COIL COVER 

Made of heavy brown waterproof canvas, lined with soft cloth. Very 
desirable for protection of coil case during transportation to and from your 
outside work. Price S3.50. 



FOLDING FLUOROSCOPE 

Patented February 14, 1911 

While this fluoroscope has been specially designed for portable work, it 
is equally serviceable for office use. It is built on the plan of an opera hat 
and collapses into an oblong package 9 inches by 7 inches, with a thickness 
of 3 inches. It is fitted with a first quality P. B. C. screen, protected by a 
plate of glass which serves the double purpose of protection to the screen 
as well as to the eyes of the operator. 

Price with plain glass screen $12.00. Lead glass screen, $1.00 extra. 

11 
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Auto-Condensation—Auto-Conduction—Auto- 
Induction. Violet Ray—Also for applying 
Sinusoidal and Thermo Faradic Currents 


Head Section for 
D’Arsonval treatment 

Condenser 


Metal hand 
electrode 



Leg Support for 
D’Arsonval treatment 


CAMPBELL HIGH FREQUENCY 
“TREATMENT CHAIR” 

“The Electric Chair” 

(Patented) 
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TREATMENT CHAIR 

The chair illustrated on the opposite page is built to take the place of 
the more cumbersome and expensive condensation couch and has a much 
wider range of usefulness. 

It is made of quartered oak. handsomely finished, back automatically 
adjustable by push-button and is serviceably upholstered in Chase leather. 

The back and seat form two condensers which may be connected or used 
separately as desired. The vacuum tubes and metal ball electrodes on either 
side may be connected independently to various terminals of the coil. 

The points of connection on the chair are plainly marked with numbers 
and with each chair is furnished a diagram of all the circuits, points of con¬ 
nection marked with numbers corresponding to those on the chair. 

When desired the chair is fitted with head section and leg support which 
form extensions of the two condenser sections. The head section is made to 
adapt itself to the contourof the occiput and cervical vertebrae and provides 
for complete contact with the entire spinal axis. 

By means of various connections the chair may be used for administer¬ 
ing the Sinusoidal, Thermo-Faradic, D'Arsonval or High-Frequency treat¬ 
ments, and it readily adapts itself for AUTO INDUCTION, AUTO 
CONDUCTION or AUTO CONDENSATION. 

The various combinations of connection of circuits for general or local 
treatment are limited only by the ingenuity of the operator. 

Every owner of a high-frequency apparatus should have this most useful 
accessory and we invite comparison of price with similar articles of much 
more limited range of usefulness. 

Several of the important features are fully covered by letters-patent and 
can not be duplicated in any other similar apparatus on the market. 

PRICES 


Chair complete (except head section and leg section) . . $27.00 

Head Section extra.10.00 

Leg Section extra. 5.00 
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THE CAMPBELL “AUTO-PAD” 

FOR 

Auto Condensation, Auto Conduction, Auto Induction 



This pad may be substituted for the treatment chair where economy of 
space is desirable, and is also extremely useful for portable work. 

There is probably no method of using Electricity therapeutically that is 
so universally useful and so easy to apply as the D’Arsonval modality of 
AUTO CONDENSATION. Heretofore the couch used for that purpose has 
been rather expensive and cumbersome, and the insulation so thick that only 
the most powerful currents were sufficient to be of practical use. 

We have recently brought out a pad for this purpose that we call an 
“AUTO PAD.” While being but little thicker than a book cover, it is so 
perfectly insulated that a very heavy current of sufficiently high voltage to 
produce all the therapeutical effects obtained by D’Arsonval may be used 
without fear of sparking into the patient. 

This pad is in two sections, hinged together and so arranged as to fit any 
ordinary chair, the patient sitting on one section and leaning against the 
other. These sections each have a contact to which the cord tips may be 
connected, and a cord is attached to the lower part of the upright section 
for the purpose of connecting the two together for AUTO CONDENSA¬ 
TION treatment. 

Price, complete with attachment cord.$10.00 
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THE TABLE TUBE STAND AND 

APPARATUS 

THE STAND 

No metal parts except the base. 
Made of quarter sawed heavy oak 
handsomely finished. 

Wooden jaws for support of tube 
shield. 

Tube holds only its own weight. 
Easily adjusted to all positions. 
Adjustable radiographic table. 
Fixed relation between tube and 
table. 

Very rigid and practically free 
from vibration. 

THE TUBE SHIELD 
Made of flexible X-Ray proof ma¬ 
terial. 

Fitted with diaphragms of three 
sizes. 

Two sizes of treatment cylinders 
to fit diaphragms. 

Supports tube instead of being 
supported by tube. 

Protects patient and operator. 
Treatment can be accurately local¬ 
ized. 

Cuts off all but direct rays in 
radiography. 

Physicians who are doing much radiographic or treatment work will find 
this stand indispensable. 

In radiography it may be used for all parts of the body with the exception 
of the trunk insuring a fixed distance between tube and plate and an accu¬ 
rate centering of part examined with the plate. 

For treatment it serves the double purpose of protection and limitation 
of area exposed. The treatment cylinders offer an additional aid to accurate 
localization. 

Prices 

Table Tube Stand complete with shield, diaphragms and 

cylinders.$27.00 

Tube Shield complete with Special Support for use in ordinary 

tube stand .10.00 

Tube Shield only with diaphragms.8.00 

lr. 
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CAMPBELL 

“TABLE TUBE STAND” 
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THE “CORRECT” HIGH-FREQUENCY 

TUBE 



A 


Ever since we commenced the manufacture of High-Frequency coils our 
problem has been not so much the production of powerful apparatus as to 
find a tube which would take care of the current provided and stand up under 
hard work. After trying all tubes from leading manufacturers it seemed 
imperative for us to have something better adapted to the needs of the 
Campbell Coil. 

As a result we designed the tube illustrated above and for the last two 
years and a half have used practically the entire output of the factory in 
which they are made. 

The "Correct ” tube is built on scientific principles and is exhausted by 
experienced operatives. During exhaustion it is connected with a Campbell 
coil and as a result is perfectly adapted to this coil on completion. 

Before leaving the tube factory, it is run for a continuous period of five 
minutes at the full output of the coil and if during that run it does not hold 
its vacuum it is unsealed and returned to the pumps for re-exhaustion. 

After completion it is rested for a definite period in our stock department 
and before shipment is given another test, failing to meet this test it is 
returned to the tube factory for re-exhaustion. 

Bearing in mind the fact that the X-Ray tube is a combination of fragile 
glass and an almost perfect vacuum and that like any delicate piece of 
mechanism it may be injured or ruined by ignorant or improper handling we 
can unhesitatingly recommend this tube as the most satisfactory High- 
Frequency X-Ray tube built and the least likely to give trouble to the 
operator. 

Price 6 inch tube . . $18.00 Price 7 inch tube . . $20.00 
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ELECTRODES 


s 



1-Surface 2—Nasal 3—Urethral 4—Throat 

6—Rectal 7— Vaginal 7—Handle 

A special feature of our electrode sets is our Universal Handle. This handle is provided 
with a large swivel ring for attachment of the cord from the coil and by means of the thumb-nut 
opposite combined with the peculiar construction of the metal collar, more perfect contact with 
the electrode, and more rigidity in handle is accomplished than with any device heretofore 
designed for holding electrodes. 

Prices. Complete set of Electrodes, with handle, 14.00. Single Electrodes. 75 cents 

Handle, 75 cents. 


INSULATED ELECTRODES 



12—Ear 13—Rectal 14—Post Nasal 15—Vaginal 

16—Tongue 17—Urethral IS— Nasal 

By the use of insulated electrodes the current may be more accurately localized—a most 
important consideration in cavity work. Price 51.50 each. 
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SPECIAL ELECTRODES 




Cataphoric Electrode . S3.00 Localizing Surface Electrode, $3.00 

FULGERATION ELECTRODE 

This electrode is intended for the removal of warts, moles, naevi and 
similar growths by the local application of a spark. It consists of a metal 
pointed electrode which is connected directly with the high-frequency termi¬ 
nal of the coil. The electrode is protected by a glass sleeve which enables 
accurate localization and rapid withdrawal when sufficient spark has been 
applied. Price $2.50. 

We are prepared at short notice to manufacture electrodes of special 
size or design from drawings or from specifications and in quantities from 
one to a hundred or more. Prices will be submitted upon receipt of sketch 
or specification. 
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OZONE GENERATOR 


OZONE mh.lrd hrre 



CAMPBELL OZONATOR 

(or uh with Campbell High Frequency Coil 


Of late much has been written of the use of ozone in the treatment of 
certain respiratory conditions and there are on the market a number of 
instruments for the production of ozone alone, several of which are sold at a 
price equal to that of our entire outfit. Inasmuch as the production of ozone 
depends upon the decomposition of the atmosphere by a high-tension spark 
the Campbell Coil is an ideal apparatus for this purpose. 

Briefly, by means of a hand bulb the ozone produced in this “Ozonator” 
is pumped through a reservoir containing a mixture of oil of Eucalyptus and 
Pine Needles. This oil serves the double purpose of removing from the 
ozone several impurities, notably nitrous acid which is irritating in the 
extreme to mucous surfaces, also of depositing direct upon those mucous 
membranes a fine vapor of the oils in combination with the ozone. A 
number of operators prefer to use the Pine Needle oil alone avoiding the 
stimulating effect of the Eucalyptus. 

Where local treatment alone is desired our Ozonator serves the purpose 
equally well with the more bulky and costly apparatus and in volume pro¬ 
duced is infinitely superior to many of the large machines sold as ozone 
generators. This “Ozonator” may be readily attached to any air tank used 
for nebulizing apparatus instead of using hand bulb. 

Price, complete as illustrated. $10.00 
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PENETROMETER 

Within the large circle of the penetrometer are twelve smaller circles, 
arranged clockwise. These circular openings are filled with material which 
cuts off the X-Ray in varying degrees. On the outside of the penetrometer 
is a clock hand and by observing through the fluoroscope the last circle 
through which the clock hand is visible the degree of penetration in any tube 
may be estimated. 

Two to four degrees of penetration are best adapted to therapeutic work 
where medium or low tube is indicated. Four to six degrees are best adapted 
to radiographic work and a penetratirn of eight degrees is sufficient for deep 
work. 

The photographic piate is more sensitive than the eye and the exact pen¬ 
etration of a tube may De de f ~rmined by placing the penetrometer on the 
plate on which exposure is made, being careful that it does not come under 
part exposed, and noting the number of circles which appear on the 
developed plate. Price S5.00. 

EYE MAGNET 

At the request of a number of our customers among the Oculists we 
have added this accessory which may be used on the Cautery Circuit. It has 
ample lifting capacity and its usefulness will appeal to any physician who is 
called upon to remove steel chips from the eyes. Price $3.50 

ROTARY CONVERTER 

We find that when operating a high frequency coil on direct current a 
much smoother and better quality of current output is obtained by the use 
of a rotary converter of the design that we regularly furnish with our out¬ 
fits. This converter may also be used as a motor. 

Price (110 volts), $35.00. 
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POINTS TO BE REMEMBERED 
WHEN ORDERING 

Some form of electric lighting service is necessary with the Campbell 
Coil. IT DOES NOT OPERATE ITSELF nor is it run by batteries. 

The majority of power plants now provide alternating current of 104 to 
110 volts and GO cycles. Our stock coil is therefore built for this current and 
unless otherwise specified this type will be sent. Where voltage or cycles 
are different please specify as we wind specially to meet these variations 
without extra charge. 

Where only direct current is available it is necessary to install a rotary 
converter in addition to the outfit in order that a true alternating current 
may be supplied to the coil. (See page 20.) 

When ordering or inquiring state whether your current is direct or 
alternating, give voltage and if alternating give number of cycles. 

Every coil is provided with a connecting cord and plug and as soon as 
this is connected with a convenient lighting socket the coil is ready for work 
without any additional wiring or connections. 

Every coil is accompanied by minute directions for operating and all 
currents and connections may be easily learned from instruction book alone. 

Prices are F. 0. B. Lynn or nearest supply point and include careful 
packing. __ _- 

Terms are 5% discount from catoldgue prices for cash. Where it is 
desired to purchase on part payment full particulars will be furnished on 
application. 
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Following are extracts from a few of the many 
letters received from our customers in various parts 
of the United States. Full name and address will 
be forwarded upon request. 


Minneapolis. Minn., Sept. 14. 1911 

Gentlemen:—1 am well pleased with the 
possibilities of the Campbell coil and am glad 
to report the removal and healing of an Epith¬ 
elioma with 6exposures with the PilTard tube. 
1 have had some 5 years experience with the 
use of X-Ray on Epitheliomas. (Skin Cancers) 
and was astonished at the rapid work of the 
PilTard tube when used with a Campbell Coil 
os compared with my former machine. 

F. C. W. 


Ogden. Utah. Sept. 12,1911 

Gentlemen:—I am well pleased with my 
outfit. It is a good dividend payer and then 
the conveniences as well. A. A. R. 


Salem. Oregon. Aug. 17. 1911 

Dear Sir:—In speaking of the Campbell Coil, 
will say I have owned one for three years and 
have done splendid X-Ray work with it which 
khows in the service and number of plates in 
my office, open for inspection to any one who 
may wish to see them. 

I have also done considerable treatment and 
shall certainly do more in the future after the 
valuable instruction and information on treat¬ 
ments with the different Electrodes and the 
use and application of the X-Ray tube by you. 

My dealings with Cnmpbcll Electric has 
been entirely satisfactory. 

Thanking you very much for service ren¬ 
dered. I am. O. B. M. 


Toledo. Ohio, Aug. 22. 1911 

Gentlemen:—I have been highly delighted 
with the instrument which you supplied me 
and which has certainly paid for itself several 
times over. W. A. G. 


Memphis. Tenn.. June 6. 1911 

Gentlemen:—In reference to the Campbell 
Coil. I must frankly admit that I have not had 
one minutes trouble with your machine as I 
do an exclusive Skin and Genito-Urinary 
practice, 1 find your Coil a “Sine Qun Non." 
in my business. 1 call upon it so often for 
X-Ray. High-Frequency, Diagnostic Lamp 
and Cautery’ purposes, and I am not only 
getting results, but likewise the money, 
which, of course is the proper thing. 

Am still using the same X-Ray tube which 
came with the Model E Coil, and if you will 
kindly refer to your records, you will ascertain 
how long it has been in use. 

Again assuring you. I am but putting it 
mildly, when I tell you that 1 am more than 
extremely pleased with your Model E Combi¬ 
nation Coil. L. H. P. 


Portland. Ore.. June 3. 1911 

Dear Sir:—In reply to your request 1 will 
say that I can only speak of my Campbell 
machine in words of highest praise. I am a 
great believer in the high-frequency current, 
and I now feel sure of getting it all the time, 
as the machine has not been out of order for a 
minute Bince I set it up. C. L. R. 


Wellesley. Mass. 

I want to thank you for the help you have 
given me in starting my X-Ray and electrical 
work. It has proven the most valuable aid in 
my practice. The Campbell apparatus has 
been perfectly satisfactory and 1 am greatly 
pleased with it. G. C. A. 


Portland, Ore.. Sept. 25. 1911 

Dear Sir:—I have been using your machine 
now for about 9 months and I must say that I 
am highly pleased with it. A. T. Y. 
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SUMMARY 

Page Shipping 


JlL- 


No. 

Weight 

Price 

Coil complete . 

• 

8 

67 lb. 

$180.00 

Cabinet . 


2 

135 lb. 

30.00 

Floor Tube Stand. 


2 

31 lb. 

10.00 

Folding Fluoroscope, 5x7. 

• 

11 

2* lb. 

12.00 

Set of six Vacuum Electrodes with handle . 

# 

17 

2 lb. 

4.00 

Heavy Anode X-Ray Tube, 6 in. . 


16 

6 lb. 

18.00 

Treatment Chair. 

0 

12 

78 1b. 

27.00 

Auto Pad. 


14 

3 h lb. 

10.00 

Table Tube Stand with Shield 

0 

15 

40 lb. 

27.00 

Tube Shield with Special Support 

• 

15 

8 lb. 

10.00 

Tube Shield without Support 

• 

15 

5J lb. 

8.00 

Rotary Converter (necessary only for use on 





direct currents) . 

• 

20 

67 lb. 

35.00 

Intensifying Screen 8 in. x 10 in. 

• 


8 oz. 

15.00 

Ozone Generator. 

• 

19 

2 lb. 

10.00 

Outfit Number Six. 

0 

10 

230 lb. 

254.00 

Outfit Number Five. 

0 

10 

110 lb. 

224.00 

Penetrometer. 

0 

20 

12 oz. 

5.00 

Carrying Case. 

0 

11 

54 lb. 

6.00 

Heavy Anode X-Ray Tube 7 in. 

• 

16 

64 lb. 

20.00 

Small Tube Stand. 

0 

8 

14 lb. 

3.00 

Heavy Cable with Swivel Attachment 

0 

2 

6 oz. 

1.50 

Steel Tapes. 


8 

8 oz. 

each .75 

Light Cord with Swivel Attachment 

0 

2 

3 oz. 

.50 

Cords for Metal Electrodes 

0 


4 oz. per pair .75 

Cautery Outfit Complete .... 

• 

8 

8 oz. 

1.75 

Diagnostic Lamp Outfit complete 

• 

8 

6 oz. 

3.50 

Replacing Diagnostic Lamp—Tungsten 

• 


2 oz. 

.50 

Replacing Pilot Lamp—Tungsten 

. 


2 oz. 

.50 

Metal Hand Electrodes without Cords 

0 


4 oz. per pair .30 

Moist Electrodes without Cords 

0 


4 oz. 

each .75 

Universal Handle for Vacuum Electrodes 

0 

17 

4 oz. 

.75 

Block Tin Electrodes. 



8 oz. 

each .50 

Extra Faces for Spark Gap . . . . 

• 


4 oz. 

each 1.00 

Replacing Fluoroscopic Screen per sq. in. 



8 oz. 

.25 

Eye Magnet for use on Cautery Circuit 

• 


4 oz. 

3.50 

Vacuum Electrodes ordinary to fit Universal handle 

17 

6 oz. 

each .75 

Vacuum Electrodes insulated, 

• 

17 

6 oz. 

each 1.50 


We are prepared to quote prices for electrodes of special design also for 
various types of treatment X-Ray tubes. Special attention will be given to 
the repair of X-Ray tubes and prices for same will be quoted on application. 
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Principales Recompenses obtenues 


Society d'Encouragement pour l'lndustrie nationale. 2. Me- 
dailles d'argent et une do plaline. 

Exposition universelle de Paris, de 1867, une Medaille 
d’argent. 

Exposition universelle de Vienne, de 1873, Medaille de 

merite et Medaille de progr<is. 

Exposition universelle de Paris, de 1878, 2 Medailles d or, 
2 Medailles d'argent el 3 Medailles de collaborateurs. 

Exposition internationale d’electricite de Paris, de 1881, 
Mddaillc d'or et Legion d’honneur. 


(C) Jeff Behary 2019 


42 




CATALOGUE DESCRIPTIF 



CONSTRUIT PAH 

A. GAIFFE 

CHEVAl-lfIfl OE LA I.KCIO* d'hOHSECR 
/ 

GriVm^E Eir,s, S ccns 

FABRICANTS D’lNSTRUMENTS 1)E PRECISION 
40, rue Saint-Andre-des-Arts 

PARIS 


i * i 







SCEAUX 

IMPRIMERIE CHARAIRE ET FILS 

1889 



(C) Jeff Behary 2019 


43 








■n-T^u? 


> l Of | " 


AVIS 


i f ... 

i/ 





Ge present Catalogue unnule les precedents. 

Les personnes qui n’ont pas de compte ouvert dans 
noire maison sont prices, quand dies nous adressenl une 
commande pour la premiere fois, ile vouloir bien y aj outer 
la valeur dc la commission, soit en mandat-poste, soit en 
une traile A vue sur Paris. Dans le cas ou cette condition 
ne serait pas remplie, nous nous nSservons le droit oud’ex- 
pcdicr les marchandiscs en rembourseraent ou de ne pas 
donner suite a l’ordre *. 

Les prix portes en regard de chaque article s’appliquenl 
a la piece, a moins d’line mention spAciale. 

Nous prions les personnes qui nous font des demandes 
de vouloir bien indiquer, en regard dc chaque article, le 
numero correspondant du Catalogue et l’epoque de publi¬ 
cation de ce dernier. 

Les frais de transport et d’emballage sont a la charge 
de I’acheteur. 

Les emballagcs et expeditions dont noire maison pent 
etre chargee sont faits avec soin, sous la surveillance (Pun 
agent special. Ces precautions prises, nous deeiinons la 
rcsponsabilite des avaries dues au transport. 

Lorsque la voie ct le mode de transport (grande ou 
petite vilesse) n’auronl pas 6te indiques, Fexpedition sera 
faite dans les conditions Les/nioins cgu tense's 5 .: t •'*. 

14 * • 1 , • . * | tMi, . • 

A fin d’eviter 4eV’ cdii tVe famous, : les* personnes qui 
s'adrcssent a des interme$ajie$*doiyciU cxiger, sur tons 
nos appareils, la presence'des‘marques de fabrique sui- 
vaiites : • 

vg: : V : 

A. GAIFFE 
r.v m i s 


I. Toils les unites vcnanl tic l’elrangcr iloivetil, saus exception, cite 
accompugnus <Ju moulaiil dc leur valeur. 







AVANT-PROPOS 

DE L’EDITION DE 1885 


Ce Catalogue s’adressanl. plus sp6cialemcnl aux mede- 
eins qui s’adonnent aux pratiques 61ectroth6rapiqucs, je 
n’v ai fait figuror que des appareils construits en vue de cel 
objot. 

II est divise en sept cliapilres : 

Lc premier comprcnd les machines 61ectro-staliqucs; 

Le deuxicme, les gdneraleurs hydro-eleclriquos: 

Le troisifcme, les batteries voltaTques, et. appareils ae- 
cessoircs; 

Lc qualrienie, les appareils d induclion ; 

Le cinquieme, les appareils d’exploration et instru¬ 
ments divers: 

Lc sixiemc, les reophores, excitateurs, galvano-cau- 
teres, etc.; 

Le septifcme. les pieces de rechange et les produits 
chimiques employes pour le chargemenl des batte¬ 
ries, etc. 

Un index alphabetique y rend les recherchcs plus 
facilcs. 

Depuis la publication du Catalogue de 1880, j’ai, aid6 
des conseils de rues clients, modifie la pluparl des appa¬ 
reils qui y figuraient, en vue d’en rcndre plus faciles le 
manieinent, et l’cntrctien. Ces porfectionnerhents onl en- 
traine quelques changements dans lesprix : pour quclques- 
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uns, uiie augmentation; pour d’autres, une diminution. 

La courte notice explicative qui complete Tarticle 
consacrd a cbaque appareil indique a grands traits les 
modifications qu'il a subics. Enfin un certain nombre d'ins- 
truments nouveaux out et6 crees en vue de mettre a la 
disposition dc mes clients un mat6riel au niveau des 
decouvertes recenles. 

Lorsque, en 1874, a paru mon premier Catalogue, j’ai 
cru devoir y rappeler au lecteur, sous le titre de Gentfra- 
lites, les lois qui regissent l’electricite et les faits sur les- 
<juels elles s’appuient. Cette insistance avait pour principal 
objel de bien faire comprendre Timportance des appareils 
de mesure que je venais de creer, d’apr^s les unites de 
I'Associalion britannique, dans le but de faciliter aux 
medecins la notation exacte des rcsultats de leurs expe¬ 
riences d ! 61ectrotberapie el d’61ectrophysiologie. .1 usque- 
la on devait, faute de galvanometre jauge, s’en tenir aux 
indications : courant fort, faible, moyen ou courant de n 
couples; il esl inutile d’insister sur 1’insuffisance de ces 
determinations. 

Mes efforts furent couronn6s de succ&s, et 1’emploi des 
inesures^ exactes penetra rapidement dans la pratique 
mcdicale frangaise d’abord, pour se rdpandre ensuite dans 
les autres pays '. 

% 

1. Dans son rapport sur la classe des appareils electrotlu-ra piques et 
electropliysiologiqucs dc l’Exposition dc 1881, M. Dubois-Reymond ayant 
passe sous silence ce t/ui cxistait en France depuis 1878, annonfail, comme 
une nouveantc, que les eleclrothcrapeutes de Munich commencaicnl a 
employer les appareils electromdtriqucs, et engagcait les inddecins fran- 
«;ais a suivre lour example. Au sein de la commission d’electrophysiologio 
du Congres internulioiial dc 1881, les faits qui devaient etre allerds dans 
le rapport dc M. Dnbois-Reymond, avaient etc etaldis par M. d’Arsonval, 
professcur au College de France (voir Beoue scientifirjue, 3 decembre 1881). 
A detaul dc mon Catalogue de 1874, ulaldissant la priorltc <lc la France, 
les D rs Bardel (Bulletin general de Ihcrapcutique. 1881) et lloudet dc Paris 
(Bcvne de medccine, mars 1882), on avaient snflisamment temoignu. Je I’ai 
enfin bauteincnt rcvcudiqiiec dans la Bcoue scientifiyuc (22 octobre 1881), 
tnalgri* les conscils du IK Tripicr qui m’rngageail, dans une lettre dont je 
crois inutile dc reproduire les lermes Immoristiquos, a luisscr passer sans 
parnitrey faire attention unc alteration de la vorite qui nc pouvuit induire 
personae en erreur. 
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Je me coalenterai de rappeler ici les nouveaux 110 ms 
el les nouvelles valeurs — trEs peu cli(T6rentes de colics 
des unites do l’Association britannique — ties unites pra¬ 
tiques dErivant ties unites thcoriques adoptdes par le Con- 
gres dcs electriciens, en 1881. sous le nom general d’uni- 
lEs C. G. S. (centimetre, gramme, seconde). 

Otiin. — L’unitE dc resistance se nomme Ohm. Sa valeur 
est Egale & la resistance qu’ofTre au passage de 1’ElectricitE une 
colonne de mercure de. 1 millimetre carrE de section et de l m ,06 
de longueur, & la temperature de la glace fondante. 

Coulomb. — L’unite de quantite electrique se nomme 
Coulomb. G’est la quantity Electrique nEcessaire pour degager, 
par Electrolyse, de l’eau, 0,01038 i milligrammes d'hydrogene. 

Ampere. — L’unitE d’intensitE se nomme Ampere. Un 
courant Electrique a un ampEre d’intensitE lorsqu’il dEbite un 
coulomb par seconde. 

Volt. — L’unilE de force Electromotrice se nomme Volt. La 
force Electromotrice est la pression Electrique. Le Volt reprE- 
sente la force electromotrice nEcessaire pour faire passer dans 
un circuit de rEsistance totale Egale A 1 ohm, en I seconde, une 
quantitE d’ElectricitE Egale A 1 coulomb. 

Le couple zinc amalgame et chlorure d’argent fondu, plongE 
dans une solution de chlorure de zinc pur, limpide et aussi 
neutre que possible, pesant 107 au densimEtre, donne le roll 
legal ( CGS) k la temperature de 18 degres centigrades (Voir le 
n° 53 du Catalogue.) 


1. La force electromotrice des couples medicaux 4. chlorure d’argent, 
•lont le liquide excilaleur conticnl 3 pour 100 de chlorure de zinc, est 
egale 4 l v 0l. (Valour detcrminee dans mon laboratoire el confirmee par les 
experiences de M. Hospitalier.) 

J'ai ramen£ cetle valeur au colt legal en mettanl a profit une curieuse 
propridte du chlorure de zinc, rcmarquEe par moi en 187-2 lorsque j’etudiai 
les solutions de ce corps comme liqueurs excilalrices. J’avais constati quc 
la density de ces liqueurs influait sur la force electromotrice des couples, 
et que, contre toute altenle, les liqueurs les plus denses donnaient les 
couples les plus faibles. 

Les lentativos faites un peu Movement 4 cclte epoque, en vue de 
crecr un Etalon, ne m’ayant pas donne des rdsullats constants, j’avais 
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Forad. — L'unile de capacity clectrique se nommeFarad. 
Elle est repr6sentee par un condensateur d’une capacite telle 
que, charge au potentiel d’un volt, il renferme une quantity 
d’electricitd egale a un coulomb. L’unile pratique de capacite 
est le micro-farad. 

Ce n’est pas sans raison que j’ai enonce les unites electriques 
dans un autre ordre que celui adopte pour leur determination 
par le Congrds des electriciens. 

II ra’a semble qu’en dcfiriissant d’abord les unites qui peu- 
vent se reprSsenter par des valeurs matdrielles, sans que le 
facteur temps inlervienne, il me serait plus facile de definir les 
autres a la suite. 

renonc6 momentan&raent a mon projet. Dernierement des essais plus heu- 
reujc, que le cadre de ce livre ne me permct pas de d^crire, out servi u 
determiner les conditions u remplir pour atteindre le but que jc me pro¬ 
posals. 

Paris, octobre 18S5. 

A. Gaiffe. 
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Nous avons cru devoir laisser subsister cn lete tie 
la nouvelle edition de notre Catalogue l’avanl-propos que 
M. A. Gaiflfe avail place en tete de 1’edition de 1885. 

Nous avons, du reste, peu de chose a y ajouter. 

Depuis 1885, un certain nombre d instruments se soul 
transformes, d'autres ont ete crees; et pour lous nous nous 
sommes inspires du desir de facililer I’ernploi des apparcils 
electriques, en perfectionnant et simpliliant autant qu’il 
«‘tail en notre pouvoir. 

Paris, moi 1880. 
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MATERIEL ELECTR OTHER A PIQUE 


NOTICES, INSTRUCTIONS 

ET 

PRIX-COURiVi\T 


CHAPITRE PREMIER 

MACHINES O’ INDUCTION ELECTRO ST ATIQUE 

Dans les anciennes machines electro-statiques, le passage 
il’un plateau ou d’un cylindre de verre entre des frottoirs lais- • 
sait au plateau et aux frottoirs des charges designes contraires. 
Dans la machine de Ramsden, la charge negative des frottoirs 
s’6coulait dans le sol, tandis que la charge positive du plateau 
agissait par inlluence sur un conducteur isole arm<$ de pointes, 
neutralisant le tluide negatif de ce conducteur et rendant ainsi 
disponible son lluide positif qu’on utilisait comme on Pentendait. 
Dans la machine de Nairne, on dechargeait au contraire, par 
induction, le cylindre de verre electrisii positivement, et on 
utilisait la charge negative des frottoirs directement communi¬ 
que au conducteur isol6 sur lequel on la recueillait. Dans un 
type mixte, dont le meilleur module a 4td realise par Winter, 
les deux charges etaient conservees sur des conducteurs distincts, 
pouvant <Rre utilises isolement ou employees simultandment. 
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Le volume de ces machines et la difficulty de les faire fonc- 
tionner dans une atmosphere un peu humide. les ont fait aban- 
donner pour des appareils qui ne presentent pas ces inconve- 
nients au nndnie degr4. appareils sur leconomie desquels nous 
devons nous arreter, le r&le du frolteinent n’y etanl plus le 
mfime, et les actions inductrices y devenant tout it fait pr£do- 
minantes. 



Dans la machine de Piche, qui est le type le plus simple de 
c£ genre, le frottement 11 ’intervient plus que pour charger une 
source non conductrice S (fig. 1), qui agira ensuite par induc¬ 
tion sur les autres pieces de Pappareil. de mani&re a lui faire 
donner un llux continu d’electricit4 quand on les mettra en 
mouvement. 

Le frottement par une peau de chat ayant electrise negali- 
vement la lame de caoutchouc durci S, celle-ci agit ensuite par 
induction sur un plateau tournant de verre ou de caoutchouc, 
et, it travers ce plateau, sur le peigne » dont est arm4 un con- 
ducteur isole N. 

La source negative S attire Pelectricite positive du conduc- 
teurN sur le plateau ou el le affiue par le peigne n. Le conduc- 
leur N se trouve ainsi charge negativemenl, en mdme temps 
que la face du plateau qui regarde le peigne se trouve chargee 
positivemcnl. 

Alors le plateau ayant fail une demi-revolution dans le sens 
marque par les (Inches, la partie que nous venons d’envisager 
arrive, chargee positiveinent, en face du peigne p que porte un 
conduclcur isol<5 1*. La charge positive du plateau agitalorssur 
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ce conducteur, appelle son Electricity negative par laquelle elle 
esl neulralisEe, et repousse la positive A 1’autre extremity de ce 
conducteur. 

De nouvelles parties du plateau prenant incessamment des 
charges positives en face du peigne n, les charges positives du 
conducteur P sont incessamment renouvelees. et un courani ou 
un flux d’Etincelles peut Etre obtenu entre ces deux conducteurs. 

Dans la deini-circonference inferieure de la rotation, de p en 
ii, le plateau est dEcharge ; et c’est A l’Etat de neutrality que la 
partie dont nous avons suivi la marche revient en n pour y 
reprendre une charge positive. 

'Dans la machine de Piche, la source inductrice S s’Epuise 
par dEperdition, et Paction de la machine s’affaiblit d’autant. 

II est remedie a ce dEfaut dans la machine de Carre (fig. 2). 



Un premier plateau A tourne lentement entre deux coussins 
D, coniine le plateau des machines de Ramsden; il s’eleclrise 
positivcment et sert d’inducteur. Le plateau B tourne 4 quelques 
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millimetres de distance, avec une vitesse dix fois plus grande 
il fournit de l’eleclricite positive au peigne inferieur E et au 
conducteur T, en se chargeant negativement; la rotation am£ne 
l’61ectricite negative au peigne superieur F et au conducteur C ; 
un secteur en caoutchouc durci de forme rectangulaire place 
derrierele plateau superieur, en B, augmentc d’un tiers la quan- 
tite d’eieclricite qui serait d6gagee sans son adjonction. 

Avec une machine ayant un plateau superieur de 49 centi¬ 
metres de diametre, on obtient des etincelles de 45 & 18 cen¬ 
timetres. 


La machine de Voss (fig. 3) se compose d’un plateau fixe et 
d’un plateau tournant arme de petits disques m6talliques sail- 
lants ranges en cercle, d’un systeme de 2 paires de peignes et 
de conductcurs places en regard du plateau tournant, enlin de 
petits balais en coton cuivrd portes par une des paires de 
peignes. 



Fit 


3. 


Pendant la rotation, les balais frottenl sur les disques metal- 
liques du plateau tournant ct cominencent faction eleclrique, 
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laquelle ira en croissant, jusqu’d un certain maximum, coniine 
dans toutes les machines dynamo-electriques. 

La machine de Voss se renverse lorsqu’on allonge par trop 
ses Ctincelles, mais on dvile en grande partie cet inconvenient, 
en main tenant ses excitateurs a une distance convenable. Elle 
est, d rendement dgal. moins volumineuse et un peu moins 
capricieuse que la prdcedente, lorsqu’elle est sous cage de verre. 

Entre les extrcmites des conducleurs isolds des machines 
electro-statiques, une neutralisation s’opdre par flux discontinu 
d’autanl plus facile, mais plus faible, que ces extremites sonl 
plus rapprochdes. 

On pcut ddsirer obtenir un flux intermittent d’etincelles plus 
fortes. 

Ce rdsultat s’obtient en plagant, a cheval sur les conduc- 
teurs, un condensateur donl chacune des armatures est cn con¬ 
tact avec Fun d’eux. Le peu d’dpaisseur de la lame dielectrique 
du condensateur en favorise d'abord la charge aux depens de la 
neutralisation d travers le dielectrique atmosphdrique; mais 
bieotdt, cette charge ayant alteint un certain degre, s’accrolt 
plus difficilement; la resistance du dielectrique atmosphdrique 
se trouve alors devenue relalivement moindre, et la decharge, 
retards, s’opdre alors entre les extrcmites des conducleurs. 
Cette decharge ne rdpond plus seulementa la neutralisation des 
flux fournis d ce moment par la machine, mais aussi d la 
ddcharge du condensateur. 

N° t. Machine de Carre (fig. 2), ayant un plateau infericur 

en glace de 0 m ,24 de diametrc. et 
un plateau superieur en caoutchouc 


de 0 m ,34 . 100 . 

2. — — it plateaux de 0 m ,32 et 0“,ii. . . . 200 » 

3. — — — 0“,38 et u m ,49. ... 370 * 

4. — — — 0“,44 et 0“,60. ... 4S0 » 

5. Machine de "Woss (fig. 3) ayant. un plateau tournant 

de 0 m ,35 . 140 . 

6. — — enfermde dans une cage acajou ct 

verre . 210 ► 

7. — — ayant un plateau tournant de 0“,45. 180 » 

8. — — enfermde dans une cage acajou ct 

verre. 260 » 

0. Tabouret isolanl en vieux chdne circ de 0 m ,30 

sur 0 m .50, pieds de verre de 0 ra ,22. 30 » 

10. — — 0‘“,50 sur 0 m ,80 . 40 » 
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N° 11. Tabouret isolant. O^O sur 0 ra ,80 . 50 • 

Lcs monies avcc pieds de verre de 0“,32, en plus. . . 10 » 

— — — 0“,12, en plus. . . 20 • 

12. Moleur Gramme pour aclionner les machines sta- 

tiques, marchant avec une pile n° 68 . . . . >. . . 260 • 

L'addition d’une poulie supplementaire permettant 
1'craploi du moleur avec les machines ci-dessus 
on plus . 7 30 


CHAPITRE II 

gEnErateurs hydro-Electriques 

Les piles anciennes — de Volta — prdsentaient au plus haut 
degrd les inconvenients d’une resistance inlerieure croissante et 
d’une polarisation facile; aussi sont-elles aujourd’hui aban¬ 
donees. 

Deux types s’y rattachant ont seulement ete conserves, ou 
pourraient PAtre : la pile Ciniselli, dans laquelle des siphons 
versent goutte & goutle le liquide comburant sur des couples 
suspendus qui le laissent 6goutter k mesure qu’il a rempli son 
office; et la pile de Pulvermacher, qui, fonctionnant avec un 
liquide peu actif, dans lequel on ne la plonge que pendant le 
temps necessaire pour la mouiller, est cornmode, en raison de 
son petit volume, pour quelques applications therapeutiques 
n’exigeant ni dur^e prolong6e ni Constance du courant. 

C’esl k empficher la polarisation qu’on s’est surlout appliqu6 
dans les travaux qui ont eu pour objet de perfectionner les 
moleurs vollai'ques. On y arrive en s’ernparant de l'hydrog&ne 
au moment ou il est mis en liberty, et le fixant dans une com- 
binaison plus ou moins stable. On fait done inlervenir dans la 
constitution du couple un nouveau corps : * le depolarisateur. 
Celui-ci u'est gendralement pas verse dans le bain, maiscontenu 
dans un vase poreux qui ref.oit en meme temps le collecteur. 
Lesd£polarisateurs employes dans les couples hydro-electriques 
sont liquides ou solides; parmi les derniers, une distinction est 
k fuire enlre ceux qui sont solubles et ccux qui sont insolubles. 

Le mcilleur depolarisateur liquide est l’acide azotique 
(Jrovcj. II est aujourd’hui inusit6 en medecine cn raison du peu 
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de durEedes chargements dans lesquels il entre, et des vapeurs 
nitreuses qu’il dEgage. 

Les depolarisateurs solides solubles visent un double objet : 
par leur decomposition, ils fournissent 4 la fois 1’acide qui brtile 
le zinc et le dEpolarisateur. Le premier en date et le plus par- 
fait est le sulfate de cuivre fonctionnant sur un collecteur de 
cuivre (Daniell). II existe de trEs nombreux modules de ce 
couple, utilise surtout en raison de sa presque parfaite depo¬ 
larisation, dans les cas oti une grande Constance du courant 
est nEcessaire : dans les rechercbes delrcates de laboratoire 
notamment. 

On doit encore chercher 4 diminuer la resistance intericure 
des gEnErateurs hydro-Electriques. 

Toute resistance demandant une dEpense d’energie pour etre 
vaincue, aussi bien dans les appareils electriques que dans les 
piEces de mecanique, il faut Eviter les resistances Electriques 
inutiles dans les premiers comme on Evite les rEsistances de 
frottement dans les secondes. 

On se convainct facilement de cette verite en examinant la 
E 

loi de Ohm I = —, dans laquelle I represente 1’intensitE, E la 

«• 

force electromotrice et It la rEsistance. En effet, pour obtenir 
une intensitE dEterminEe I, la force Electro-molrice E, c’est-4- 
dire lenombre des couples necessaires,sera d’autant plus faible 
que la rEsistance it sera diminuEe. 


COUPLES AU SULFATE DE CUIVRE 

E=-. 1 '07 

Couple de Daniell (fig. 4). 

Ce couple se compose d’un vase extErieur en verre 1 , d’un 
zinc amalgamE Z, d’un vase poreux contenant un cuivre C, qui 

L Tous les couples inddicaux fabriquds chez nous sont montds actucl- 
lemenl dans des vases de verre de forme carree qui s’arraugent micux en 
batterie. Les autres couples en gdncral ont conservd leurs vases extdrieurs 
roods. 

2 

\ 
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porte vers le milieu tie sa hauleur un petit disque de mdme 
metal perce de Irons. 

II se charge, dans le vase poreux, avec une solution concen- 
tree de sulfate de cuivre enlretrnue saturee par des cristaux 
poses sur le disque de cuivre; et, dans le vase exterieur, avec 
de l’eau acidulee l£g£remenl par de l'acide sulfurique, ou mieux 
par une solution concentree de sulfate de zinc ou de magnesie 
etendue do son volume d’eau '. 



Fig. 4. 


N° 13. Couple de Daniell dans un vase de verrc carrd 

de 0 ro ,08 de cdtii et 0 ,n ,l3 de 
hauteur. 3 * 

14. — — dans un vase de O^IO de cdld 

et de 0“,19 de hauleur .... 4 23 

15. — — dans un vase cylindrique de 

0 m , l4 de dia metre et de 0 m ,20 
de hauteur. G 50 


Couple de Daniell a ballon (fig. 5). 

Ce couple ne diff6re du precedent que'par I’adjonction d’un 
reservoir en vcrre en forme de hallon, Ji, qui contient une pro¬ 
vision de sulfate de cuivre. C’cst par suite d’une difference 'do 
densile que lc liquide satur6 du hallon descend dans le vase 

. On preferc generalcmenl le sulfate dc magnesie au sulfate do zinc, 
arce qu’il se Irouvcu bus prix duns le commerce u I’elatdc gruude piirctu. 
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poreux, tandis que le liquide epuise de celui-ci remonte dans 
le ballon pour se saturer de nouveau. 



Fig. 5. 


N" 16. Couple de Daniell it ballon dans un vase de vcrre carre 

de 0 m ,08 de cote et 0 m ,l5 de 
hauteur. 4 * 

17. — — dans un vase carre de O'”,10 de 

c6teetO m ,19 de hauteur ... 5 50 

18. — — dans un vase cylindriquc de 

0 m ,14 de diainetrc ct de 0 m ,20 
dc hauteur S » 


Couple de Callaud (fig. 6). 

Le couple 4 sulfate de cuivre a ete heureusemenl modifie par 
M. Callaud qui a supprimd le vase poreux. Son module se com¬ 
pose d’un vase exterieur en verre, d’un cuivre C qui descend 
au fond du vase et s’y £panouit d’une mani&re quelconque, el 
d’un zinc amalgame Z. • • 

II se charge en jetant quelques cristaux de sulfate de cuivre 
dans lefond du vase et en remplissant ce dernier avec une solu¬ 
tion de sulfate de zincou de magn^sie. La solution cuivrique est 
retenue par sa densite a la partie inferieure du couple. 
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19. Couple de Callaud dans un vase de verre carre de 0“,04 


de cdle et de 0®,10 de hauteur . . 0 75 

20. — — dans un vase de 0 m ,06 de cdle et 

0 m .12 de hauteur. ‘. 1 25 

21. — — dans un vase de 0 m ,08 de cdtd cl de 

0 m ,15 de hauteur . 2 » 


A 



Fig. 6. 


— dans un vase de 0^,10 de cdtd el 


O^.IO de hauteur. 3 25 

23. — — n°21 muni d’un ballon reservoir. . 3 » 

24. — — n° 22 — — 4 50 


Couple de Daniell modifie. 

Les couples & sulfate de cuivre ont 1’inconvenient de dcpen- 
ser presque autant i\ circuit ouvert qu’d circuit ferme, it cause 
de la grande solubility du sel depolarisateur. Aussi leur emploi 
est-il liinitd au cas oil Ton demande au gdndrateur dlectrique un 
travail soutenu. 

En vue de diminuer l’usure de ce couple A circuit ouvert, 
nous avons disposd, en avril 1881, 1’appareil reprdsente par la 
figure 7. 

II sc compose d’un bocal de verre B, d’un zinc amalgamd Z 
accroche au bord du bocal, d’un cylindre central P, poreuxseu- 
lement de P en J et termind ft la partie inferieure par un vase de 
verre, enfin d’un cuivre G qui possede un appendice C'C" plon- 
geanl jusqu’au fond de B. 

II se charge en remplissant les deux vases avec une solu- 
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lion saturee tie sulfate de zinc ou de magnesie etendue de sou 
volume d’eau, et en jetant dans P quelques cristaux de sulfate 
de cuivre. La solution cuivrique se forme et s’616ve jusqu’en J, 
mais elle ne peut aller au-dessus, t\ cause de la porositc de JP 
qui la laisse passer et tornber, en vertu de sa density, au fond 
de B. 

Lorsqu’on ferme le circuit de ce couple, l’action se passe 





Fig. 7. 


d’abord entrc C" et Z et r^duil le sulfate de cuivre passd en B; 
ensuile il fonctionne comme un Daniell ordinaire entre C et Z. 

11 resulte de cetle disposition que, le zinc 6tant dans un 
liquide exempt ou a peu pr6s de sulfate de cuivre, l’usure dans 
les temps de repos est a peu prds nulle. 


N«25. Couple de Oaniell, niodifie par A. GaifTc (fig. 7), dans 

un vase carrc dc 0 m ,08 de c6te 

et O ra ,tt> de hauteur. 5 » 

26. — — -dans un vase de 0 m ,10 de cAte et 

0“, !9 de hauteur. 0 60 
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22 MATERIEL ELECT ROT HER A PIQUE. 

N‘°27. Couple de Daniell dans un vase rond de 0™, 1S de diu- 

mdtre et de 0 n \26 de hauteur. 15 • 

II exisle quelques autres couples a depolarisateurs solubles, 
chlorure de cuivre, chlorure de mercure, bichlorure detain, 
etc., etc., qui sont infdrieurs i celui & sulfate de cuivre & tous 
les points de vue. 

Ceux & ddpolarisateurs insolubles au contra ire prdsentent, 
pour la composition des batteries mddicales qui servent d’une 
fa$on tres intermittente, l’avantage prdcieux de ne point tra- 
vailler lorsque leur circuit est ouvert. Parmi ces couples, les deux 
systdmes les meilleurs sont: le couple 4 bioxyde de mangandse, 
qu'on doit aux travaux de la Rive, Guinet, Leroux et surtout de 
Leclanchd, qui I’a grandement perfectionnd en employant, 
coniine liquide excitateur, le chlorhydrate d’ammoniaque, et 
celui A sulfate de mercure qui a dte imagine par M. Marid-Davy. 
inais il faut accorder la prdfdrence A celui a mangandse qui est 
ndopUuniversellement sous diverses formes. 

Viennentensuite celui a chlorure d’argent,de Waren de la Rue, 
et celui a oxyde de cuivre, de Lalande et Chapron, qui peuvent 
dtre utilisds dans certains cas. 


COUPLES AU BIOXYDE DE MANGANESE 

E — P45 

Couple de Leclanche modifie. 

Nous avons disposd, pour Tusage medical, deux moddles de 
couples au mangandse : le premier (1875) ne dilTdre de l’ancien 
modele de Leclanche, dont le liquide excitateur est le chlo¬ 
rhydrate d’ammoniaque en dissolution dans l’eau, que par la 
manidred’employer le mangandse. Au lieu du melange de grains 
de charbon et de mangandse que I’inventeur tassait simplement 
aulour d’un prisme de charbon dans un vase poreux en terre, 
nous disposons les deux corps en couches superposees et altcrnees 
rccinmm, commelc montre la figure 8, et nous oblenons ainsi, en ~ 
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ayant soin que les couches de charbon ccc communiquenl bien 
avec le prisme central, des couples ayant une surface ddpoia- 
risante 6norme pour leur volume, el par suite une Constance 
relativement grande *. — 



i\' u 28. Couple, au bioxyde de manganese et chJorhydrate 
d’ammoniaqufc, it vase poreux en terre, 
contenu dans un vase do verrc carre do 
0 m ,0U de cdl6 cl 0 ,n , I 2 de hauteur. Surface 
d£polarisantc ggale A 2 decimetres carres 
environ (fig. 8). 2 23 

29. — dans un vase de verre de 0 m ,0S de cdte el de 

0 m 13 de hauteur. Surface ddpolarisante de 
4 decimetres carres environ. 3 23 

30. — dans un vase de verreO m , lo de c<Me et de 0 m .19 

de hauteur. Surface depolarisante de 7 de¬ 
cimetres carres environ. 3 » 

31. — dans un vase de verrc rond de 0™ 18 de dia- 

in6lre ct 0 m ,2G de hauteur. Surface dgpola- 
risantc de 22 decimetres carres environ. . 13 * 


I. Tous les vases exterieurs de cos couples a chlorhydrate d’anuno- 
niaque sont paraffines, alin d’eviter autant que possible les sels grimpants 
qui troublenl si rapidemenl leur marche. 


(C) Jeff Behary 2019 


63 






















24 
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N°32. Couple dans un vase de grds rond de 0 m ,22 de din- 
metre et de 0 ,n ,30 de hauteur. Surface 
ddpolarisante de 43 ddcimdtres carrds en¬ 
viron . 30 • 

33. — dans un vase de grds rond de 0 m ,34 de dia- 

metre et de 0 m ,4o de hauteur. Surface ddpo- 
larisantede 110 ddcimdtres carres environ*. GO * 


Couple de Leclanche ordinaire. 

28 s . Couple i\ vase poreux en terre contenu dans un vase 
de verre carrd de 0 m ,06 de cotd et 0 m ,12 de 


hauteur. « . I 75 

29 s . — dans un vase verre de 0 m ,08 de c<H6 et O^lo de 

hauteur . 2 80 

30*. — dans un vase verre de 0 ro , 10 decdld et 0 ra , 19 de 

hauteur. 3 75 


Couple de A. Gaiflfe. 

• 

Le second module de couple au manganese, qui a etc cree en 
1878 uniquement en vue des besoins de la medecine, difFdre 
notablement du precedent: 

1° Le vase poreux en terre et le prisme de charbon sont rem- 
placds par un cylindre creux de charbon (voir figure 9), qui 
sert la fois de vase poreux et d’element collecteur, dans lequel 
se placent par couches superposees les grains de mangandse et 
de charbon; 

2° La solution de chlorhydrate d’ammoniaque est remplacee 
par celle de chlorure de zinc; 

3» L’espace annulaire compris entre le vase de verre et le 
cylindre poreux est ferine par un mastic, exceptd au point ou 
penelre le zinc. 

II resulte de ces dispositions divers avantages : 

Lc vase de charbon, dtantouvert, pent dtre vidd et recharge 
lorsque le bioxyde de mangandse qu’il contient est epuise; un 
simple lavage a l’acide chlorhydrique le debarrasse de Foxyde de 

\ 

1. C’esl unc baltcrie de quelqucs couples de ce module qui actionnc 
b* systemc d'allumagc elcclrique que M. A. GAIFFE a cree, on 1873, pour 
I'Asscmblt'C national© <lc Versailles, ct quo nous avous constmit dc nou¬ 
veau, en 1880, pour la salle des seances du Senal, on 1884, pour la salle 
dc concert Erard, etc. 











MATERIEL ELECT ROT HER A1MUUE, 25 

zinc qui s’est depose dans ses pores ct lui rend toute sa po- 
rosite premiAre. Cependant il faut ajouler que 1’opAration ne se 
fail pas facileinent si on laisse s cpuiser le couple complAtement. 
On fera done bien de le recharger aussitot qu’on remarquera 
un abaissement trAs notable de sa puissance. 

Le chlorure de zinc Atant trAs soluble el deliquescent, les 
sels grimpants, si nuisibles A la bonne conservation des batte¬ 
ries, ne sont plus A craindre. 

Enfin cette deliquescence, jointe au bouchage du vase de 
verre, arrAte presque complAtement 1’Avaporation du liquide 
excitateur, ce qui assure pour bien longtemps aux couples une 
marche rAguliAre. 



Fig. 9. 


N® 34. Couple a vase poreux en charbon, charge au bioxyde 
de manganese et chlorure de zinc dans un 
vase carrA dc 0 m ,04 de cOte et de ( 0 m ,10 de 
hauteur. Surface depolarisante de 1 dCci- 
mAtre carrA environ (fig. 9). I 50 
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N»35. Couple dans un vase de 0 m ,06 de cote et de O'M 2 de 
hauteur. Surface d^polarisaute de 2 ddci- 

ni6tres carrds environ. 

3G. — dans un vase de 0 m ,08 de cdl6 et 0 m ,l5 de hau- 

teur. Surface d^polarisante de 4 ddciinfelres 

carres. 

37. — dans un vase de 0 n ',10 de c6td et de O'".)!) de 

hauteur. Surface depolarisanlc de 7 ddci- 
ni^tres carres environ. 


COUPLES AU SULFATE DE MERCURE 

Couple de Marie-Davy. 

E = l’o 

Ces couples, lels que nous les construtsons (1875), ne different 
des precedents que par les corps excilaleur el depolarisateur. 
Dans ceux-ci, au lieu de manganese, on met. dans le vase po- 
reux en charbon, des grains de charbon roules dans une pAte 
d'oxydule de mercure; et, dans le vase de verre, une solution 
saturee de sulfate de zinc ou de sulfate de magnesie etendue de 
son volume d’eau. 

N°38. Cou|»le au sulfate d’oxydule de mercure dans un vase 
de 0 n ,04 de cOt£ el de O'”, 10 de hauleur . . 

30. — dans un vase de 0 ro ,06 de cdte et de 0 m , 12 de 

hauleur. 

10. — dans un vase de 0 ra ,0S de cOle el de O'”,15 de 

hauleur. 

Couple de Marie-Davy modifie. 

E = P5 

Le sulfate de bioxyde de mercure permet de constituer des 
couples d un grand pouvoir sous un petit volume. (Mari6-Davy.) 

En 1859, A une epoque ob le volume el la forme des appa- 
reils d induction vollaique paraissaient constituer un obstacle 
a leur vulgarisation, M. A. Gaille a, en vue de reduire le 
volume de ces appureils el de leur donner le format commode 
•lu livre, aujourd’hui universellement adopte, construit sa pile 


2 30 
5 » 

8 t 


2 25 * 

3 25 

5 » 
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au sulfate de bioxyde de mercure, tout fait diffcrente des pre- 
cMentes dans son Economic et dans ses visees (fig. 10). 

Elle est formee de tr6s pelits couples charbon c et zinc r. au 
nombrc de deux ou trois, relics par des communications en 
platine et montes dans une petite cuvette d’ebonite. Une pinede 
de sulfate de bioxyde de mercure et un peu d’eau repr6senlent la 
charge de chaque couple, chargea renouveler chaque foisqu’on 
deplace Pappareil, mais capable de fournir environ 45 minutes 
de travail. Quand 1’appareil n’est pas deplace, il suffit de retirer 
les zincs apr6s la seance pour pouvoir utiliser plus tard le sel 
restant non d§compos6. Beaucoup de medecins et de malades 
donnent encore la preference aux apparcils ainsi actionn^s et 
les emploient & demeure et au dehors. C’est avec ces piles qu’est 
actionne le module reduit de son appareil que M. Tripier nous a 
demande pour la trousse des accoucheurs. 



Fig. to. 


N°4l. Pile de 2 couples (fig. 10) . 4 » 

42. — de 3 couples . 0 » 


En 1880, nous avons modifie la pile au sulfate de bioxyde 
de mercure en vue de creer un appareil d’induction transportable 
dont le generateur soit toujours prdt a fonclionner. Pour cela, 
nous avons ajout($ & la pile ci-dessus un reservoir destine & con* 
tenir une solution acide de sulfate de bioxyde de mercure en 
quantite suffisante pour actionner, pendant 2 heures 1/2 & 
3 heures, 1’appareil auquel elle est destinee. 

N° 43. Pile de 2 couples avec reservoir . S » 
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COUPLES AU CHLORURE D’ARGENT 

E = l'OI 


Le couple au chlorure d’argent, qui fut imagine sous deux 
formes differentes par deux savants frangais, M. E. Becquerel et 
M. Marie-Davy, n’avait regu aucune application jusqu’en 1868, 
dpoque A laquelle il fut perfectionnd par M. Warren de la Rue 
et employe par lui dans ses belles experiences sur les courants 
- voltai'ques de haute tension. 

En vue des applications mddicales, 31. A. Gaiflfe a aussi, de 
1869 3 1872, modifie le couple au chlorure d’argent et crdd plu- 
sieurs moddles repondant h des indications difl'drentes (voir les 
fig. II, 12 et 13). Dans tous ces modules, le liquide excitateur 
de 31. Warren de la Rue, forme d’une solution de chlorure de 
sodium, a did Templacd par une solution de chlorure de zinc 
pour les raisons qui ont dtd donndes 4 propos du couple au 
manganese page 24; de plus, le liquide n’est pas libre, il est 
renfermd dans les pores d’un coussin de papier buvard placd 
entre les deux eldments du couple 



1. L’idee d’cnfcriucr le liquide excitateur dans un corps & cspaces 
• apillaircs apporliont a Volta, qui scservait do rondclles dc drap imbibecs 
d'eau acidulce pour separcr ot exciter los couples de sa pile i colonne. Le 


* 
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lls se coinposent tons d’un vase en ebonite ST ferine par un 
eouvercle a vis GII sur lequel sont fixds les elements du couple : 
zinc amalgamd Z, plaque de chlorure d’argent fondu V enferme 
dans un sac de loile dans le couple figure 11, et dans des cuvettes 
d’argent dans les couples 12 et 13. Un coussin de papier buvard, 
place en II, contient le liquide excitateur et maintient les lames 
& un dcartement convenable. 

Les couples au chlorure d’argent ainsi disposes permettent de 
composer des appareils trds facilement transportables qui repon- 
dent a un besoin, mais qui ont les ddfauts inhdrents aux piles 
dans lesquelles le liquide excitateur ne circule pas librement 
autour du zinc : elles ne fonctionnent rdgulidrement que lors- 
qu’elles travaillent souvent. Si elles restent un certain temps, 
qui peut varier de 1 a 3 mois suivant qu’on est en dtd ou en 
hiver, sans que leur circuit soit fermd quelques instants au 
moins une fois tous les huit jours, la surface de leurs zincs 
s’oxydeel l’intensitddu courant qu'elles peuvent* fournir diminue 
rapidement. 


N»44. Couple a chlorure d’argent, petit modele a agrafes 
(fig. 11), destind a aclionner les appareils 
d’induction, la piece. G » 

45. — a chlorure d’argent, grand module. 8 50 

46. — a chlorure d'argent, petit modele a petite cu¬ 

vette (fig. 12), pour batterie a courant con- 

tinu. G i 

47. — a chlorure d'argent, petit module a grande 

cuvette (fig. 13) pour appareils d’induclion. 7 50 

48. - — a chlorure d’argent* grand modele. 11 » 

49. — a chlorure d'argent, petit modele a grande 

cuvette, destine aux appareils d’induction 

n° 170.• . 8 50 

50. — a chlorure d’argent, grand module desting 

aux appareils n° 177. 12 » 

51. — n° 49, monte sur pied et porlant, sur le cou- 

vercle, des serre-fils au lieu d'dcrous. ... 9 50 

52. — n° 50, monld comine le prdeddent. 13 » 


Ces quatre derniers coujples ont la mdme construction intd- 
rieure que les n os 47 et 48; seulement les pieces qui ratlachent 

docteur HifTelsheim, vers 1860, s’est servi aussi de coussins de papier pour 
contenir le liquide excitateur •d’un couple mddical au sultate de plotnb. 
Depuis, beaucoup de constructeurs de piles ont suivi ces exemples. 
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le zinc au couvercle etanl destinees a 6tre en contact avec le 
liquide excitateur, sont en metal inattaqnable, et les coussins 
de papier sont supprimes. Au moment de les employer on lcs 
charge du liquide excitateur qu’on rejette apr£s I’opSration. Ce 
liquide peut tHre simplement de I’eau sal6e. 

Couple etalon au chlorure d'argent. 

E = l'OO 

Ce couple se compose de quatre lames de chlorure d’argent 
fixees i\ un couvercle de caoutchouc, d’un zinc amalgarae mobile 
et d’un vase en verre rond de 0 m ,12 de diam^tre et de 0 ro ,12 de 
hauteur. Le couvercle porte sur le c6le un vase de caoutchouc 
contenant du mercure, dans lequel on place le zinc dans les 
temps de repos. Son liquide excitateur estune solution de chlo¬ 
rure de zinc pur dans de l’eau distillee pesant 7 degrSs au 
densi metre. 

Sa force electromotrice cst exactement egale & 1 volt i\ la 
temperature de 18 degres centigrades. 

IS’ 0 53. Couple etalon de A. GaifTe au chlorure d’argent, y 

compris un thermometre divis£ sur tige. . . 45 » 



COUPLES AU BICHROMATE DE POTASSE 


DITS 

PILES BOUTEILLES 

B = 2 V 00 

Le couple au bichromate de potasse, sans vase poreux, est 
fort employe, malgre son inconslance, A cause de la grande 
energie qu it peut fournir a un moment donne. 11 existe un grand 
nombre de modules de ccs couples, mais nous donnons seulcment 
ici ccux qu’on utilise quelqucfois pour actionner les apparcils 
d’induclion et pour rough* les cauleres. 

L’apparcil (fig. I V) se compose d’une boulcille de verre fer- 
mee par un couvercle d’ebonileA, entrants baionnette dans une 
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virole de laiton mastiqu^e au goulot de la bouleille. de deux 
lames de charbon CC', fixdes au couvercle, d’un zinc Z porle par 
une tige coulisse T qui sert k le plonger dans le liquide exci- 
lateur au moment d’operer et a Ten sorlir ensuitc, enfin, de 
2 bornes serre-fils BB' qui livrent le courant. 

Alin de rendre l’entrelicn de ce couple plus facile et ses 
reparations moins dispendieuses, nous en avons modiiie, en 
1878, quelques dispositions et le mode de fabrication. 

L’appareil (lig. 15) se compose d’une bouteiile portant unpas 
de vis imprint dans le verre k la partie superieure de son goulot, 
d’un couvercle A vis en Ebonite A, d’un cylindre de charbon 
fendu, fixe au couvercle, d’un zinc Z porte par une tige A coulisse 
T, enfin de 2 serre-fils BB'. Les avanlages de cetle disposition 
sont les suivants : toutes les pieces constituanl ce couple sont 
moulees ou fabriquees par dcs machines et peuvent etre rem- 
plac6es facilement; le cylindre de charbon mouie d’une seule 
piece n’est pas fragile comme les lames de l’autre appareil; enfin 
la suppression de la virole de laiton, comme moyen de fixage 
du couvercle & la bouteilie, diminue les causes de deterioration 
de 1’instrument et en rend l’entretien plus facile. 



Fig. 14. Fig. 12. 


Ccs couples se chargent avec un liquide excilateur forme en 
ehilTres roods: 
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Eau . 1000 gr. 

Bichromate de potasse. 100 » 

Acide sulfurique . 200 » 


ou avec une solution de sel chromique, cequi^vite la manipula¬ 
tion d’acide. (Voir aux produits chimiques.) 

On peut encore le charger avec une solution de 150 grammes 
de bisulfate de mercure, 90 grammes acide sulfurique au soufre 
melanges intimement et dissous peu k peu dans un litre d’eau. 

Cette solution estplus constante que les precedentes, mais elle 
a une force <51ectromotrice un peu plus faible : l v ,5. 

On reinplit le couple ancien jusqu’A environ 1 centimetre au- 
dessous de la naissance du col, et le couple nouveau jusqu’au 
bourrelet D. 11 est important que le niveau du liquide soit 
assez bas pour que le zinc releve ne soit plus en contact avec 
lui. 


N°54. Couple au bichromate nouveau module dans un vase 

— de 0 m ,13 de hauteur (fig..l5) . 4 > 

55. — dans un vase de 0 ro ,18 de hauteur . 6 50 

56. — dans un vase de 0 m ,2l de hauteur . 9 » 

57. — dans un vase de 0 m ,2G de hauteur. 12 • 

58. Couple au bichromate, ancien modele nyant 3 char- 

bons et 2 zincs dans un vase de 0°>,25 de 
hauteur (fig. 14) . 20 » 

59. — dans un vase de 0“,30 de hauteur . 32 » 


Batteries a treuil. 

M. A. Gaiflfe a construit, en juin 1869, pour un des labora- 
toires de la Faculte de mddecine de Paris, une batterie de couples 
au bichromate de potasse qui a ct6 fort appVecide et s’est beau- 
coup vendue depuis (voir fig. 16). 

Elle se compose: 1° de lames de charbon et de zinc amal- 
game CC et Z, disposes en couples et fix^es k une traverse de 
bois P; 2° d’un treuil T, A rochet 11, conduit par une manivelle 
M, qui sert a monter ou descendre les couples; 3° de vases de 
verrc VVV, contenant le liquide excitalcur decrit ci-dessus; 
4° enfin, d’un bAti de chAne BB qui supporte tout l’appareil. 

Le treuil permct de plonger plus ou moins les couples dans 
le liquide excitalcur. suivant I’intensite de courant A obtenir, de 
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les fixer, a I’aide du rochet, & la hauteur voulue, et de les en 
sortir complement pendant les temps de repos. 


Fig. 



_V60. Batterie atreuil de 3 couples dans des vases de verre 

rcctangulaircs de O’, I65sur 0“,10 
et 0 ra ,20 de hauteur (fig. 16). 
Cliaque couple compose dedeitx 


61. 

charbons et d’un zinc. 

— 6 couples.*. 

100 

140 

0 

P 

62. - 

— 10 couples divisee cn 2 sdries de 




5 couples et niunie de 2 treuils. 

240 

P 

63. — 

— 3 couples dans des vases dc verre 




de 0 m ,lS de diam6tre et 0 m ,26 
de hauteur. 

150 

» 

64. — 

— 6 couples. 

225 

9 

65. — 

— 8 couples divisdc en 2 series de 




4 couples el niunie de 2 treuils. 

330 

» 

66. — 

10 couples divisde en 2 series de 




5 couples et munie dc 2 treuils. 

400 

» 

67. — 

— 3 couples, dans dcs vases de verre 




rectangulaires de 0 m ,l65 sur 
0 m , 10 eL0 to ,20dc hauteur, cliaque 




* couple formd de 3 charbons et dc 




2 zincs. 

120 

» 

68. 

— 6 couples. 

170 

» 

69. — 

10 — divis<5e en 2 series dc 




o couples et munie dc 2 treuils. 

3 

300 

• 
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COUPLE A OXYDE DE CUIYRE 

E = 0 V 8 

Ce couple, invents par MM. Delalande et Chapron, se com¬ 
pose d’un zinc amalgam^ et d’un element collecteur en fer. II se 
charge avec de 1’oxyde noir de cuivre et une solution aqueuse 
de potasse caustique i\ 35 pour 100 environ. Dans quelques-uns 
des modules l’616ment collecteur constitue le vase exterieur de 
ce couple. 

En circuit resistant, ce couple est tries constant; en court 
circuit.il se polarise sensiblement. A circuit ouvert, il ne depense 
rien. 

V70. Couple hermetiquc dans un vase verre de 0“,04 de 

— — cdt6. 4 25 

71. — — dans un vase verre de 0 m ,08 de 

cdtg . 6 50 

72. — — dans un vase de loule de fer de 

0 m .05 de diametre . 5 » 

73. — — dans un vase de fonte de fer de 

0“,09 de diamAtre . 7 25 

74. — — dans un vase de fonte de fer de 

0 m ,22 de diametre . 30 » 


CIIAPITRE III ‘ 

BATTERIES VOLTAIQUES ET APPAREILS ACCESSOIRES 

i\° 75. Couple du l) r Tripier pour la galvanisation continue 


avec conducteur de 0“.50 ou au-dessous. . 2 » 

75 bis. — avec conducteur de \ metre. 2 25 


75 ter. Le inline couple, du mfime, A exitateur vulvaire en zinc. 

Ce couple se compose d’uu disque de zinc et d’un disque de 
cuivre ou de charbon couvert de peau, relies par un conducteur 
mdtallique simple, plus ou moins long suivant Pdcartement des 
points sur lesquels il doit agir. 

11 s’applique diiectement sur la peau du patient el une fois 
en train est exitd par les liquides de I’organisine. 

Dans cette disposition, le circuit interieur du couple etant 
form6 par le corps du patient, le courant va a travers ce der¬ 
nier du zinc au cuivre. 
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BATTERIES AU BIOXYDE 
BE MANGANESE ET CHLORURE BE ZINC* 

Batterie simple (fig. 17). 

Se preparant pour chaque malade, sur ordonnance du 
medecin, avec le nombre de couples voulu. L’appareil contient 
un petit galvanoscope divis6 en degr4s 6gaux dont la raleur , 
detenninee experimentalement, esl indiquee sur un tableau. Des 
pieces disposees ad hoc permettent de prendre le courant de 2. 4, 
6, 8, etc., couples. 



Fig. 17. 


Lorsqu’il est n^cessaire, afin d’6viter les chocs voltaiques, de 
faire passer graduellement le courant par le malade, on fixe sur 
l’appareil, au-dessus des pieces 2, 4, 6, 8, etc., un collecteur 
rectiligne (fig. 18), qui permet do faire enlrer suecessivement, 
el deux par deux, les couples dans le circuit sans qu’i! puisse 
se produire d’intermitlence. 

N° 76. Batteries de 3 couples, no 3i, dans unc boite en bois 

noirci, accompagndc d’unc pairc de 
plaques excitat rices inontees sur rdo- 
pbores, n° 271 petit modele (fig. 17). 16 • 

1. Les couples medicaux 4 sulfate de cuivre, a sulfate de mercure et it 
manganese, port6s sur ce catalogue; etant monies dans des vases exte- 
ricurs semblablcs, peuvent se substituer les uns aux autres dans loutes les 
batteries. 
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77. 

Batteries de 5 couples. 

. 20 


78. 

— 

7 • . 



79. 

— 

9 — . 

. 28 

N 

80. 

— 

44 - • . 

. 32 

w 

81. 

— 

14 - . 

. 38 

to 

82. 

— 

17 - . 

. 44 

to 

83. 

— 

20 — . 

. 50 

H 

84. 

— 

24 - . 

. 58 

to 

85. 

— 

29 — 

. 68 

to 

86. 

— 

34 — . 

. 78 

» 

87. 

— 

39 — . 

. 8S 

to 

88. 

— 

44 — . . 

. 98 

to 

89. 

— 

49 — . 

. 108 

M 

90. 

. — 

54 — . 

. 118 

to 

91. 

— 

59 — . 

.*128 

> 

92. 

— 

64 — . 

. 138 

to 

93. 

— 

69 . - . 

. 148 

■ 

94. 

, — 

74 — . 

. 158 

» 



L‘addition d'un collecteur rectiligne (fig. 18) aux batteries 

n os 76 4 78 en plus. . . 

— — aux batteries n° s 79 4 81 en plus. . . 

— — — n°* 82 4 84 en plus. . . 

— — — n os 85 4 87 en plus. . . 

— — — n" s 8rt el 89 en plus . . 

— — — n os 90 et 91 en plus . . 

— — — n os 92 et 99 en plus . . 

— — — n® 94 en plus. 

La substitution d'une boite en acajou verni a la boile en bois 

noirci, qui rcnferme ordinairemenl cc genre 
de batlcrie, fait pour les batteries n” 76ct77 
une augmentation de. 

— pour les batteries n° 78 une augmentation de 

— — — n° 79 — 

— — — n° 80 — 

— — — n<> 81 — 

— — — no 82 — 

— — n° 88 — 

— — n° 81 — 

— — — n° 85 — 


4 » 

5 > 

6 . 

7 • 

8 » 

9 - 

10 > 
11 * 


9 

10 

11 

12 

13 

15 

17 

19 

22 
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L'augmentation est ensuite rdgulidrement de 3 francs par numiro 
7G bis A 94 bis. Batteries simples composes de couples 

n° 33, en plus par couple. 1 25 

Sur dcmandc nous construisons ces batteries avec pieces 
donnant le courant de 1,2,3. 4, etc., couples: 



Batterie k collecteur double (fig. 19). 

Compos£e de couples au bioxyde de manganese et chlorure 
de zinc, et munie d‘un collecteur double qui permet de prendre 
les couples de deux en deux, d’un galvanomtitrc d’intensit^ 
n° 152, 153 ou 154, d'un interrupteur pour produire les chocs 
vollaiques et des accessoires suivants : une paire de reopkores, 
une paire de manckes isolants et une paire dekoutons de ckar- 
bon. Cette pile peut <Rre complete parun rdostatde 40,000 uni¬ 
tes, n° 167, par un renverseur de courant, n° 168 1 . 


N° 95. Batterie portative de 24 couples n» 34 (fig. 19) ... 175 » 

96. — — 36 — . 205 » 

1. Nous prious nos clients de vouloir bien s’en rapporter, pour la com¬ 
position des appareils, a la description donnee en t6tc dc chaquc article et 
non a la figure. 
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N° 97. Ratlerie portative tie 18 couples . 235 » 

98. — — 60 — .. 265 * 


C’est une pile de ce genre qui a servi i\ faire, sous la direc¬ 
tion du D r Beaumetz, des operations d’electrolyse sur les ant> 
vrismes, et qui est encore employee aujourd’hui pour le m5me 
usage dans les hOpitaux de Paris. 

Batterie de cabinet composee de couples au bioxyde 
de manganese n° 35, 36 ou 37 (fig. 20). 

Dans un meuble de chene en forme de pupitre et reunissant 



Fig. 20. 

les monies dispositifs que les precedentes. Cette pile peut fournir 
tj ou 10 hemes de travail medical quotidicn pendant fort long- 
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lemps (une unripe au moins), sans avoir besoin d’etre rechargee. 

Lps batteries 107 et 108 de couples n° 37 ont un collecteur 
double permettant de prendre les couples 1 par 1 et sont de.sli- 
nees aux operations d’dlectrolyse a haute intensite. 

Cette batterie porte un amperemetre n° 155 A 158. 

N* 99. Batterie de cabinet compos^e de 24 couples, n # 33 






(fig. 20). . . . 

300 


100. 

— 

— 

— 

36 couples .... 

350 

a 

101. 

— 

— 

— 

48 — .... 

400 

■ 

102. 

— 


— 

60 — .... 

430 

a 

103. 

— 

— 

— 

24 — n* 36. 

335 

a 

104. 

— 

— 

— 

36 — .... 

400 

a 

103. 

— 


— 

48 — .... 

460 

a 

106. 

— 

— 

— 

60 — .... 

525 

• 

107. 

— 

— 

— 

24 — n° 37. 

385 

a 

108. 

— 

— 

— 

36 — .... 

475 



L’addition d’un reostat dans lcs meubles (voir n° 107), 

augmente le prix des batteries de. 80 » 


BATTERIE AU CHLORURE D’ARGENT 


Plus portative quc les batteries composees de couples au 
bioxyde de manganese, et jouissant des m£mes avantages 
(fig. 21). 

Les batteries 4 chlorure d’argent sont surtoul destinees aux 
docteurs et aux malades qui sont appeles a se deplacer souvent 
parceque, ne conlenantpas de liqaide libre.elles peuventvoyager 
sans danger (voir page 28). 


N° 109. Batterie de 18 couples au chlorure d’argent, n* 40, 


pour les applications du courant con- 
tinu,dansuneboftecnacajou(fig.2t). 215 • 

110. — 24 couples. 265 • 

114. - 30 — 315 . 

112. — 3G — 3G3 » 

113. - 42 - . .... 415 . 

114. — 48 — 465 » 

115. - 54 — 515 . 

116. — 00 — . 563 » 

117. Batterie de 24 couples au chlorure d’argent, n° 47, 

pour les operations d’electrolyse. . 300 » 

118. — 30 couples . 360 » 


■ 
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to MATERIEL ELECTROTHERARIQUE. 

L’addition d’un renverseur de courant augmente le prix des 
batteries porlalives ou fixes de 10 francs. 

La substitution d’un galvanomAtre aperiodique n° 160 
au galvanometrc n° 152 a 154 augmente le prix des batteries 
portatives n° 95 A 98 et n° 109 a 118 de. 60 • 

La substitution d’un galvanomAtre aperiodique n° 160 A 163 
au galvanomAtre n° 155 A 158 augmente le prix des batteries 
fixes n° 99 A 108 de . 35 » 



BATTERIES 


A SULFATE l)E BiOXYDE 
DE MERCURE 


Composees de couples A sulfate de bioxyde de mercure, ces 
batteries sont specialemcnt destinies aux operations degalvano- 
caustiquc chimique lout en pouvant servir aux applications de 
courant continu. 
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Batterie simple. 

Cette batterie enfermee dans une boite en bois blanc noirci, 

• 

est munie d’un collecteur rectiligne permettant de prendre les 
elements de 1 en 1, clle ne comporte pas de galvanom6lre qui 
doit <Hre pris en dehors; elle est accompagnee d'une paire de 
plaques a cordon moyen module n° 270. 


N® 119. Batterie de 24 couples, en boite bois noirci . iaO » 

120. — 36 — . 200 . 


Batterie a collecteur double (fig. 22 et 23). 



Fig. 2-2. 


Cette batterie, enfermee dans une boite acajou verni, est 
munie d’un collecteur double permettant de prendre les couples 
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# 



de i en 1, d’un interrupteur de courant; elle est accompagnee 
d’une paire de cordons n° 255, d’unepaire de manches n® 257 ct 


Fig. 23. 


d'une paire de boutons en charbon reconverts de peau. Elle pent 
<Hre complete par un galvanomfitre aperiodique n° 100 i 103. 


N° 121. Ratteric «le 24 couples enfermds <lans une boite aca¬ 
jou . 250 • 

122 — 36 couples. 325 » 

L’addilion d’un galvanoinetrc aperiodique n° 160 ii 163 aug- 

mentc 1c prix de ces batteries de. 90 » 


APPAREILS ACCESS!) I RES 

Collecteurs simples, avec pedale. 

N“ 123. I’enncltant de fa ire entrer dans le circuit successi- 
vcmenl de deux en deux Ions les couples d’une 

liallcric de 18 couples. 

121. I,c inemc, pour ballcric de 2i couples. 


✓ 
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N° 125. Le tnfime, pour batterie tie 30 couples . 27 30 

I2G. — — 3G — 30 » 

127. - — 42 - 32 50 

128. — — 48 — 35 . 

129. — - 54 — 37 50 

130. *' — - GO - 40 » 

134. — — GG — 42 30 

132. — — 72 — 45 . 


Collecteurs A double cadran, avec pedale (fig. 25). 

Notre collecteur A double cadran permet, etant donnee une 
pile montee en vue des resistances quelconques quepourra olTrir 



le circuit exterieur : 1° de faire cntrer les couples un A un ou 
deux A deux dans le circuit, suivant que la batterie est reliee au 
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/ 

collecteur couple par couple ou deux couples par deux couples, 
sans que jamais la variation d’fttal dftpasse celle due A Paccrois- 
sement d’intensitft determine par Paddition d’un ou de deux 
couples; 2° de faire entrer dans le circuit un segment quelconque 
de la pile ce qui permet. dans les cas oft un nombre restreint de 
couples est mis en action, de rftpartir le travail de fagon A ne 
pas conslamment user les monies. 

Le schema ci-contre(fig. 2-4) permet de voir clairement Pftco- 
nomie d’un de ces organes monte pour prendre les couples un 
par un. Une double rangfte de boutons mfttalliques 0, 1, 2, 3, 
4, etc., relifts deux ft deux par des fils conducteurs, reprftsente 
les extrftmites polaires des couples de la pile N, P. Pour cela, 
les douze premiftres paires sont en communication avecles pftles 
negalil's des couples de la pile, tandis que la treiziftme est en 
communication avec le pftle positif du dernier. On peut done, en 
attachant convenablement ft ces boutons les rftophores AP', BN', 
y recueillir le couranl fourni soit par la pile entiere, soil par un 
segment quelconque de celle-ci. Les insertions reprftsentftes sur 
la figure donnent le courant de six couples, de 4 ft 9 inclusi- 
vement. 

Le contact des rftophores avec les boutons est assurftpar des 
ressorts en T. A el B, reprftsentfts ici mobiles le long des rai- 
nures an, bb. La branche transversale du T des ressorts est assez 
longue pour qu’ils puissent poser sur deux boutons ft la fois, et 
que I’introduction d’un nouveau couple dans le circuit ait lieu 
avant 1’abandon du couple prftcftdent, de fafon que la variation 
d’fttat soit limilfte ft celledel’addilion d’un couple, sans variation 
nftgative prftalable rftpondant ft la brusque suppression de tout 
le courant qui passait d’abord. 

Le ressort A pouvant fttre amenft sur Pun quelconque des 
boutons de la rangee de gauche, et le ressort B sur Pun quelcon¬ 
que des boutons de la rangfte de droite, on pourra recueillir le 
courant d’un segment quelconque, initial, terminal ou interme- 
diaire, le contact Ic plus rapprochft de 0 fttant nftgatif. On a 
ainsi la facilitft, dans les applications oft Pon n’utilise qu’un 
nombre restreint dc couples, de les choisir oft Pon veut, mena- 
geant les autres, el d’ftviter ainsi de faire porter exclusivement la 
dftpense chimique sur Pune des extrftmitfts dc la pile. 

Maintenant que, sans rien changer ft Peconomie gftnftrale de 
ce mecanisme, on donne ft chacune des rangftes de boutons la 


(C) Jeff Behary 2019 


84 




MATERIEL KLECTROTHEUAPIQUE. 15 

forme curviligne (fig. 25), on pourra rcndre fixe, au centre de 
la courbe, la base des ressorts en T; 4 leur glissement le long 
des rainures se trouvera alors substitute la rotation autour d’un 
point fixe; et Ton aura simplifit la manoeuvre en mtme temps 
qu’tconomise la place. 


COUECTECr. DOUBLE. 
DE A.GAiFFE 


Fig. 25. 

Ce collecteur permet enfin de verifier en peu de minutes 
1’etut de la pile qu’on va employer. Fermant le circuit exlerieu- 
rement avec l’un des reophores fixe par ses extremitts aux deux 
points d’attache, fill', on fait enlrer dans le circuit les couples 
successivement un 4 un. La boussole traduit immtdialement 
leuractivite ou leur defaillance. 

N« 133. Collecteur double permctlant de faire entrer dans 
le circuit successivement de deux en deux lous les 


couples d’une batterie de 18 couples. 32 50 

134. Le mfime, pour batterie de 24 couples. 36 ■ 

135. — — 30 — 39 50 

136. — — 36 — 13 » 

137. — — 42 — 46 50 

138. — — 48 — 50 • 

139. — — 54 — 53 50 

140. — — 60 — 57 » 

141. — - 66 — 60 50 

142. — — 72 — 64 » 



(C) Jeff Behary 2019 


85 
































4(j MATE KIEL ELECTKOTHEKAIMQUE. 

Interrupteurs. — Condensateurs. 

llest des applications voltaiques dans lesquelles on fait agir 
le courant, non plus d’une manure continue, mais en l’inter- 
rompant p6riodiquement avccautantde rdgularite que possible. 
Si les interruptions doivent 6tre tr£s espac£es, on peut les fairc 
t\ la main, au niveau de la surface d’application; mais il est 
mieux de les faire avec la cle no 144 ou la pedale n° 143 dans 
un point quelconque de la portion inerte .du circuit. Si elles 
doivent 6tre rapides, on intercale dans le circuit Ie metronome 
interrupteur.n 0 145 ou 1’interrupteur automatique no 146. 

A l’exemple du professeur Marey. pour les experiences de 
physiologie duquel nous avons construit 1’interrupteur represents 
au milieu de la figure schematique n° 26, le D r Boudet de Paris 
emploie, en therapeutique, les decharges des condensateurs, ce 
qui permet de doser rigoureusement l’energie electriquc utilis6e 
et de provoquer les contractions maxima d'un muscle, presque 
sans douleur pour le patient. 



Fig. 2i». 


L’appareil complet du l) r Boudet (fig. 26) se compose : 
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I- d'une batteric 1*, choisie panni les n° s 83 4 122 . 

2° dun inlerrupteur autoinatiquc E, n» 140 . 

3° d'un condensaleur C, n 4 147. 

i* enfm dcs conducteurs et excitateurs n* s 255, 258 et 201. . 


47 


En suivant le trace (les conducteurs sur la (igure 26, on voit 
que la pile P charge le condensateur C lorsque lelevier L esten 
contact avec a; et, qu’au conlraire, le condensateur se decharge 
sur le patient, lorsque L est en contact avec b. 

La cle n° 444 et le metronome n° 445 peuvent se substituer 
a cet inlerrupteur. 

Une petite pile p, n° 193, entretient le mouvement de cet 
interrupteur dont le levier L oscille entre les contacts ah. 

N* 143. Pedale interruptrice du D r Uuchenne, avcc les cor¬ 
dons conducteurs servant a la relier aux apparcils. 8 » 

l it. Cle manceuvrde 4 la main, permeltant de faire dc 
simples intermittences ou de charger le conden- 

satcur et de le dechargcr sur le patient. 20 » 

145. Metronome inlerrupteur £i mcrcure et 4 mouvement 
d'horloycrie de G. Poucliet, remplacant la cl£ et 
donnant de 20 a 300 intermittences par minute. . 50 • 



Fig. 27. 

146. Inlerrupteur autoinatiquc du D r Marey (fig. 26), rcm- 
pla?ant aussi la clef et donnant environ dc 180 u 
1,200 intermittences par minute. 12“ 
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N° 147. Coiuiensateur 1 2 medical de un demi-microfarad 
pour operer d’apriis la mAthode du D r Boudct de 
Paris. 40 >» 

148. Condensateur medical (fig. 27) donnant de ^ 

a 2 microfarads par ou 2 condensateurs de 

l microfarad donnant des d4charges alternatives, 
monte dans un socle acajou, muni d’un interrup- 
teur 140, d’unc eld A main n° 144 ct d’un renver- 
seur de courant, le lout enfermd dans une boite 
acajou . 400 » 


Galvanometres d’intensite et de force electromotrice 

ordinaire s'-. 

Dans les seances du 26 septembre 1881 et du 16 mars 1885, 
M. Gaifi'e apresent6 i\ l’Academie des sciences des galvanometres 
d’intensit4 et de force dlectromotrice dont les cadres multiplica- 
teurs, au lieu d’etre de forme rectiligne, ont leur fils roules 
autour de l’aiguille suivant cerlaines courbes qui rendent les 
deviations angulaires de l’aiguille proportionnelles aux inten¬ 
sity 3 . 

Dans le premier appareil, la courbc qui 4tait elliptique don- 
nait la proportionnalite jusque vers le 35° du cercle. Dans le 
dernier, pr4sent6 ensuite (fig. 29), le fil forme une courbe 
d’un degre 41ev4 quiressemble aunecaustique de reflexion dont 
les concavites regarderaient faiguillc. Avec cette nouvelle dis¬ 
position, la proportionnalite existe jusque vers le 70° du cercle, 
dechaque c6te du 0 de fechelle. 

Par suite, nos galvanometres d’intensite et de force electro- 
inotrice ont leur 4chellc divis4e en degres de valeurs angulaire 
et 41ectrique 4gales. I Is donnent, par simples lectures, l’inlen- 
site ou la tension des couranls, et permettent de doser aussi 

1. Get instrument cst construit uniquernent cn vuc des applications 
mudicalcs. 

2. Voir Tavanl-propos cl la note qui cn depend. 

3. Ces instruments soul des pcrreclionnemcnls de ceux crecs par 
M. A. Gaitfc en 1873. (Voir l’avanl- propos.) 
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facilement Fgleclricite que Fon dose les produits chimiques qui 
entrent dans la composition des medicaments A Faide de la 
balance. 

L’^tat magnetique de Faiguille des galvanom6tres pouvant 
litre aflecteparle passage de courantsenergiques, nous evitons, 
autant que possible, dans nos appareils electro-medicaux, 
I’usage des galvanomAtres verticaux, dont les deviations sont 
dependantes de Fetat magnetique, et dont. par consequent, les 
indications ne sont pas toujours comparables entre elles. Les 
galvanomelres liorizontaux donnant toujours les monies devia¬ 
tions pour un m£me champ magnetique e.t pour une m6me 
intensity de courant, quelle que soit la puissance magnetique 
de Faiguille, sont de beaucoup preferables '. 


N* 149. Galvanoscope simple (lig. 28). 5 » 

150. Le mdme, accoinpagn<5 d’un tableau donnant la va- 

leur des divisions. 8 • 



131. Galvanometre, moyen module, seinblable ii celui 
des piles (fig. 19), divise en degres du cercle 
el monld sur une planchette d’acajou. 13 » 

1. Dans les uiaisons moderncs, dont la charpcnte est en fer, le champ 
magnetique est tres variable; aussi les indications donnees par les galva- 
nometres sout-elles souvent triis erronees. Dans certaines conditions excep- 
lionnelles, les erreurs peuvenl atteindre 15 */ 0 . Lc docteur fera done bien 
d'adopter une place fixe pour son galvanometre ou sa balterie 4 courant 
continu et de determiner pour ce point la valeur des degres de son ins¬ 
trument. 

L’opcration se fera tres simplement a I’aide d’un couple constant dc 
force electro-motrice connue, le n° 31, par exemple, dont E= l’OL et du 

4 
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N # 152. Amp6rena6tre, mfime modele que lc pr^cedenl, di¬ 
vise, de qualre cn quatre,en 100 dixmilliamperes. 35 • 

153. Lc m£mc, divise, de deux en deux, en 50 milliam- 


pt*res. •. . 30 « 

154. Le m£me, divise, de qualre en qualre, cn 100 mil- 

liamp^res. 30 ■ 

135. Amperemetrc. grand "modele (fig. 29), divise, de 

deux cn deux, en 100 dixmilliamperes. 60 » 



Fig. 2a. 


156. Lc nuRne, divise, de un cn un, en 50 milliampercs. 55 « 

157. — — de deux cn deux, eri lOOmilliam- 

peres . . . . . 55 » 

158. Lc memo, divise, de I en 1, en 25 cenliamperes. 55 

159. Voltm6lre, inline modele que le precedent, divise 

en dixiemes, de 0 A 5 volts . 60 » 

reostat n” 1G7. Apr 6s avoir reuni en un seul circuit, par des conductors 
en cuivre, le couple, lc r£ostat ct le galvanometre, oil intercalera, a 1’aide 
du reustat, la souinic des resistances neccssaires pour quo, ajoulecs & celle 
indiquee sur lc galvanometre ct a I’unite qui represente approximutivcuient 
les resistances liHmies du couple et des conductours, lc total forme le 
noinbrc 101. (Ce uombre depend directemcnt de la force Meclro-inotrice 
du couple employe. Four des forces elcclro-motriccs cgales a t'07, l v 43, etc., 
il devrait clre 107, 145, elc.) Les clioscs etnnt ainsi disposees, la deviation 
du galvanoinCdre, quelle qu’elle soil, represented 10 milliampt'res on 
100 dixmilliamperes. On en deduira facilomcnt, par uue simple division, 
la valour qu’aura, au lieu choisi, uu degre de I'echcllc. Sup]>osons qu’ope- 
ra.nl avec uu anipurciuulro en milliampercs, la deviation qui, riigulicro* 
ment, devrait litre de 10 soil scu lenient de S degios : on aura 0 A 010 milli- 
ampfercs divis&s par 8, soil 0“00l25 pour la valeur d’un degre do Tuchelle. 
Avcc un umperemelrc cn dixruiIliam pores, uu lieu d’etre de 100 la deviation 
scruil de 80 degres el la valour d’uu degre serail egale & 0 l 0100 dixmilli- 
ampercs di vises par 80, soil 0^,000125. 
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\ 

Galvanometres d'intensite et de force electromotrice 
aperiodiques (fig. 30). 


\ 


Dans nos galvanometres aperiodiques, les causes d’erreur 
indiqudes dans la description des galvanometres ordinaires 
disparaissent compldtement; de plus, ces instruments etant ape¬ 
riodiques et pouvant servir verticaux ou horizontaux, doivent 
etre prdfdres chaque fois que les appareils auxquels ils sont 
adaptes doivent etre transportes. 



Fig. 30. 


iV 100. Amperemelre apdriodique divise de un en un, en 


50 inilliampdres. 80 » 

161. Le me me, divise de 1 en 1 en 100 milliampdres. . . 80 » 

1G2. — — de i en 1 en 23 cenliauipdres ... 80 » 

163. — — do 1 en 1 en 50 ccntiauiperes ... 80 » 

164. Voltmeire, divisd endixidmes de 0 4 5 volts .... 90 » 

163. Le mdmc, divisd de 1 en 1 deO a 50 volts’. 90 » 


Voltamdtres. 

166. Reoscopc a eau, servant 4 constatcr le passage du 


couraut dlectrique (fig. 31). 4 » 

16G bis. Coulombmetre inddical (ancicn voltamdtre) 

(fig. 32)... 10 . 


1. Nous nous cliargeons de construire, sur deuiande, des ampdremetres 
et voltmetres mesurant toute intensite ou toute force electromotrice. 
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Ce petit instrument se compose tie deux tubes de verre con- 
centriques, dont Pun, le central C, qui enveloppe les Electrodes 
de platine, est divise et sert 4 recueillir et a mesurer les gaz 
melanges, produits de la decomposition de 1’eau; et dont Pautre, 
T, est le reservoir de liquide. Les deux tubes communiquant 
entreeux paries tubuluresOO', il suffit, aprEs chaqueexperience, 
de soulever un instant par Panneau A le bouchon b qui ferme 



le tube central pour remplir de nouveau ce dernier de liquide. 

Le coulombmEtre E eau ne donne pas des indications abso- 
lues, mais il permetde totaliser approxiinativement Paction chi- 
mique accomplie pendant une application electrique et par 
consequent peul rcndre des services. 

Alin d'en rendre Pemploi plus commode, nous avons sub- 
stiluE, dans ce genre d’appareil, a la division en centimEtres 
cubes employEe jusqu’ici, cel le en coulombs ('unites de quantite). 
Cbaque degre, qui est subdivise en dixiEmes, est Egal a 
0--c 1740844 et rcpresente, E la temperature de 0 etE la pression 
O^TG, le travail d’un ampere pendant une seconde, c’est-E-dire 
un coulomb. 
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Reostat medical. 

Pour etre d’un usage pratique en medecine, le reostat 
demandait A etre trAs porlatif. tout en ofTrant une resistance 
considerable qui permit de faire varier dans de larges limites 
Tintensite des courants. Le probleme a ete resolu en constituant 
les grandcs resistances par des fils de maillechort cxtrfimement 
tAnus qui peuvent cependant supporter parfaitement Taction 
de courants plus energiques que ceux employes en medecine. 
Quoique coniportant 40,000 unites de resistance, ce reostat 
pent etre ajoute aux batteries sans augmentation de leur 
volume. 



Fig. 33. 


Le reostat medical fomfe de fils metalliques est un appareil 
transportable; de plus, sa division decimale permet de 1’cm- 
ployer comme appareil de mesures approximatives. (Voir la 
note page 48, et la description de Taudionfetre du 1)' Uoudet, 
page 65.) II est done des cas ou le docteur devra lui donner la 
preference. Mais lorsque Tappareil est employe, a poste fixe, 
a regler simplement Tintensite des courants continus, on peut 
le remplacer economiquemcnt par un rdostat A liquide. 

Le reostat et le collectcur sonl employes, dans les applications 
continues de Telectricite voltaique, A en regler exactement 
Pintensitd; et, dans les applications intermittentes de la iiferne, 
A faire varier la tension et Tintensite independamment Tune de 
Tautre. 
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N # 167. Reostat medical*, a division decimale, comportanl 

41,1 iO unites de resistance (fig. 33). 80 » 

Renverseurs et combinateurs. 

168. Itenverseur de courant A mouvemenl alternatit 

(fig. 34). 12 • 



Fig. 34. 


108 bis. Le m^mc A inouvement circulaire par une came. 13 » 

160. Combinaleur de courants du D r de Watteville, per- 
mettant d’envoycr aux excitateurs le courant vol- 
taique, le courant d'induclion ou les deux cou- 

ranls reunis. “20 » 

169 bis. Combinatcur de courants du D' Caulct permet- 
iant d’envoycr aux excitateurs l'cxtra-courant, le 
courant induit, les deux courants reunis, le courant 
continu, on celui-ci reuni au courant induit. . . 33 » 

Pour les petites pieces acccssoires des appareils 
dlectro-mddicaux cn general, voir chapitre vi. 


CIIAP1TRE IV 

APPAREILS D’IN DUCTION 

A1*PARE1LS A’0ETA-FARADIUUES 

Les appareils d'induction employes en medecine sont tous, 
malgrd leur apparentc varidte, construits suivant un type uni¬ 
forme (tig. 35). 

1. Les bobines do ce rdoslnl sonl rcgb'es a nn ccntienio prds de leur 
valour nominate. Voir pour les rdoslats Ires exacts le catalogue special 
d’apparcils elect ro-mclriq ties. 
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Dans tous, une pile defaible tension A se ferme sur un circuit 
lielif.oYdal B form6 par un fil assez gros et assez court pour ne 
pas presenter au passage du courant une resistance inutile. Dans 
lous, ce circuit porte dans son axe un barreau de fer doux ou 
un faisceau de fil de fer G dont le role est double : par ses aiman- 
tations et ses d^saimantations successives, il agit comme induc- 
teur surle circuit ou plutdt sur les circuits qui le recouvrent, et 
agit sur eux dans lem&ne sens que le' courant de la pile ; dans 
les monies circonstances, ilagit alternativemerit comme aimant 
et comme corps neutre sur un marteau de fer doux E dont les 
oscillations ddterminenl I’ouvcrture et lafermeture du circuit de 
la pile, et qui devient ainsi un interrupteur automatique. Dans 





tous ces appareils, enfin, la bobine B est recouverte d une 
bobine B'. Le circuit de la bobine B' se complete par des 
reophores attaches en P' A T ' aux extremites de son fil; quant & 
celui de la bobine B, il bifurque: ferme d’une manure intermit- 
tente sur la pile, il peut se completer en P et N par des reophores 
representanl un circuit de derivation capable d’etre ferm4 ou 
ouvert d’une fa^on permanente. 

Le courant ind 11 it inverse, d’etablissement et d’aimantation, 
developpe dans le circuit B y contrarie le courant de la pile, 
dont il annule les effets sensibles. Aussi le regarde-t-on comme 
ndgligeable, et dit-on que les extra-courcints, qui se produisent 
dans le circuit de la pile, sont de direction constanle: on ne 
tient compte ici que des couranls induits de rupture et de 
d^saimantation, qui tous sont directs. 

Dans la bobine induile B', les choses se passent un peu dilTe- 
remment. L’induclion de fermeture et d’aimantalion y a son 
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elTet comme celle de rupture et de desaimantation: aussi y 
obtient-on nettement des courants induits de directions alterna- 
tivement opposes. On est convenu cependant de leur attribuer 
une orientation d’ensemble, et le choix de celle-ci a porte sur la 
direction du courant induitde rupture et de desaimantation. La 
raison de ce choix est que, bien que les quant ites de ces deux 
courants soient les m£mes, Yin ten site du courant de rupture, 
courant direct, est plus grande, le temps pendant lequel dure 
l’^tat variable auquel il doit naissance etant plus court que celui 
de l’etat variable correspondant & la fermelure. Les reactions 
physiologiques sont aussi fort inegales ; celles provoqu^es par 
le courant induit de rupture et de desaimantation 6tant beaucoup 
plus marquees. 

Appareils volta-faradiques de poclxe a pile au sulfate 
de bioxyde de mercure. 

K* 170. Petit modelc (fig. 36) \ .. 18 » 



Fig. 86. 


171. Moyen modelc. orgnnes cl excilatcurs en cuivre 

(fig. 37).. • • 25 . 

172. Moyen modelc, nrganes el excilatcurs en cuivre 

nickcld'. 30 » 

I. A purlir de cc iiuni6ro, Ions les appareils voUa-farudiquos contenanl 
lenr pilr* peuvent aussi ctre aelionnes par une pile indrpcndnntc. (Voir 
ISM & 193.) 

\ 
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N° 173. Grand modele. 45 ■ 


Les appareils 170, 171 et 172 fonctionnent avec la pile n° 41. 



Fig. 37. 

et 1’appareil 173 avec la pilen 0 42 : ilsdonnentci volont^ I’extra- 
courant, 1c courant induit ou les deux courants r4unis. Ceux de 
graDd module ont le volume et la forme d’un volume petit in-8°. 


Appareil volta-faradique, module cubique & pile au sulfate 
de bioxyde de mercure. (Fig. 38.) 



Fig. 38. 

Cet appareil, dont I’^conomie generale est la meme que 
celle des appareils ci-dessus, di(T6re de ceux-ci par sa pile, qui 
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contient. dans des reservoirs, une solution de sulfate de bioxyde 
de mercure. L’appareil une foischarg6peutfournirde2heuresl/2 
3 heures de travail a rcpartir en seances aussi espacees qu’il 
est necessaire. Un simple mouvement de bascule suffit k metlre 
l appareil en fonction : le mouvement en sens inverse met la pile 
au repos. 

i 

N» I71« Appareil volta-faradique, module cubique, k pile 

au sulfate de bioxyde de mercure n® 13. 33 » 


Appareils volta-faradiques de pociie a pile au chlorure 

d’argent. 



Fig. :’.9. 


Memcs dimensions el meine dconomie generate que les appa¬ 
reils a pile mercurielle. Les piles au chlorure 'd’argent, une fois 
chargees, le sont iusqu’i usure sans qu’on ait A les surveiller 
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autrement que pour dviter la fermeture accidentelle de leur cir¬ 
cuit. Enveloppdes par des dluis secs d’cbonite, elles ne font, 
d’ailleurs, couriraucun risque aux autres organes de i’appareil, 
soit pendant 1’usage, soit pendant le transport. 

N» 174. Petit module fonctionnant avcc 2 couples, n* 44, or¬ 


ganes et excitalcurs cn cuivre. dans une boitc en 

acajou (lig. 39). 35 » 

173. Grand module, fonctionnant avec 2 couples, n° 43, 
organes et acccssoires en cuivrc nickele. dans une 
boite en acajou noirci. 65 • 


Appareil volta-faradique, modele de la marine. 

Cet appareil ne diffdre des precedents que par sa forme, par 
un dispositif qui protdge l’interrupteur, et par sa pile qui, ctant 
destinde & fonctionner d’une manidre intermittente, doit dtre 
remplie de liquide excitateur (eau de mer) au moment de s’en 
servir, etvidee aprds chaque operation. ' 



Fig. 40. 


N # 17G. Petit modele. fonctionnant avec 2 couples. n° 49, 

dans une boite acajou (fig. 40). 45 * 

177. Grand modele fonctionnant avec 2 couples, n\,30, 

dans une boite acajou. 90 » 
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Appareils volta-faradiques a helices mobiles. 

Dans les appareils qui precedent, A circuits superposes fixes, 
appareils d’un petit volume et d’un transport facile, la gradua¬ 
tion se fait en soustrayant plus ou moins les circuits A l’induction 
rnagndtique. On y arrive en separant le barreau des bobines par 
un tube de cuivre, au retrait duquel correspond un accroissemenl 
d’^nergie des courants induits. Quand le barreau est complete- 
mentrecouvert, I’appareil fonctionne au minimum: le maximum 
que comporte l’appareil, pour une pile excitatrice donnee, est 
atteint quand l’dlectro-aimant est completement decouvert. 

II existe un autre genre d’appareils d'induction volta-fara¬ 
diques, dont le type est dft A Dubois-Reymond, dans lesquels la 
bobine induite, glissant sur un chariot, peul recouvrir plus ou 
moins la bobine inductrice, ou s’en eloigner assez pour annuler 
l’induction. 

Dans ces appareils, les courants induits alteignent leur maxi¬ 
mum d'intensite lorsque la bobine induite recouvrecomplement 
la bobine inductrice. 


N° 178. Petit appareil cleclro-physioloarique de voyage du 

I) r Ranvier (fig. 41). 35 » 



Fig- 41- 


Dans cel appareil, la coulisse est divisee en deux parties qui 
se replient sur elles-mdmes; la pile est un petit couple au cblo- 
rure d’argent, n° 51, dans lequel on met le liquide excilateur au 
moment dc travailler. II peut se renfcriner avec ses accessoires 
dans unc tres petite bolte. 
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Appareil du D r A. Tripier. 

On a beaucoup discule sur les dilTerences de propridles de 
l’exlra-courant et des courants induits. 

Les dissemblances entre les reactions phvsiologiques qu’ils 
provoquent sont ndcessairement en rapport avec les dilTerences 
physiques qu’ils presentent dans les appareils en usage. Celles-ci 
portent sur deux points. Sans avoir 4 tenir un compte special de 
leur intensite, qui peut se graduer entre les limites voulues, par 
des moyens plus ou moins commodes, mais qu’on a toujours 4 
sa disposition, on voil loutd’abord que les extra-courants etlcs 
courants induits des appareils de la pratique courante different 
par leur direction et par leur tension. 

Tandis que les extra-courants peuvent dtre consideres comme 
offrant une succession de courants de mdme direction, les cou¬ 
rants de la bobine induite sont de directions alteruativemcnt 
renversees. 

Quant a la tension, les grosseurs et longueurs relatives des 
tils des deux bobines font que les extra-courants olTrent, avec 
plus de quantite, une tension relativement faible, tandis que les 
courants de la bobine induite, d’une quantitd beaucoup plus 
faible, offrent toujours une tension assez considerable. 

A laquelle de ces dilTerences, direction constante ou alter¬ 
nate, tension forte ou faible avec quantite tr6s faible ou plus 
forte, repondenl les differences observces dans les reactions de 
1’organisme soumis 4 I’influence des extra-courants et des cou¬ 
rants induits? 

Pour le voir, M. Tripier nous a fait construire un appafeil 
d’induction voltaique a helices mobiles, prdsente, en 1860, a 
I’Academie des sciences, dans lcquel plusieurs helices, portant 
des fils de grosseurs variees, pouvaient jouer a volonte le rdle 
de circuit inducteur ou de circuit induit, les divers circuits 
inducteurs etant fermes sur des piles dont les pouvoirs electro- 
moteurs etaient en rapport avec leurs resistances. 

M. Tripier vit alors qu'a tension et 4 intensite sensiblcment 
egales, les courants exeryaient sur l’organisme les mdmes efTets 
immediatement apprdciables, soit qu’ils fussent d’une orientation 
constante, soit qu’ils fussent de directions alternativement ren- 
vers^es. L’action plus marquee des extra-courants des appareils 
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usuels sur la contractility devait done s’expliquer par ce fait que, 
circulant dans des fils gros et courts, ils avaient moins de ten¬ 
sion mais plus de quantity que les courants induits, d^veloppes 
dans des (ils longs et fins. 

Les efiets therapeutiques pouvaient done, 4 la condition 
d'employer des fils de grosseurs et de longueurs varices, se 
demander exclusivement 4 des circuits induits. 

La possibility de graduer sans saccade, de z4ro 4 un maximum 
donne, les courants qui se produisent dans des circuits mobiles, 
devait conduire d6s lors, pour certaines applications delicates, 
a employer ces circuits 4 l’exclusion des helices fixes. 

On pent bien. en effet, dans les appareils usuels. oil les deux 
circuits sont fixes, augmenter insensiblement 1’intensity des 
courants en decouvrant, par le retrait du tube graduateur en 
cuivre, unc plus grande ytendue du barreau de fer doux: mais, 
alors que ce barreau de fer doux est enticement couverl, les 
courants conscrvent une intensity minimum qui, insignifianle 
dans les applications courantes aux muscles el aux nerfs de 
I’appareil locomoteur. est suffisante pour donner des commo¬ 
tions pcnibles au dybut de certaines op6rations exycutyes sur 
les appareils visecraux. G’est en vue d’abaisser cette intensity 
minimum qu’on a recours au graduateur 4 eau; mais, si celui- 
ci permet d’abaisser autant qu'on peut le dysirer la limite in- 
ferieure de 1’intensity des courants, il expose 4 trop abaisser en 
mdme temps une limite superieure qu il peut ytre utile d’atteindre 
au bout de deux ou trois minutes, et qu’il faudrait pouvoir 
atteindre avant le contact des extremites metalliques du gradua¬ 
teur, sans quoi on ne saurait eviter une commotion due au 
brusque accroissemcnt d’intensite qui a lieu 4 l’instant de ce 
contact. 

Conduit par ses ex[teriences 4 considerer comme indilTerentes 
au point de vue therapeutique la Constance ou I’alternance de 
direction des courpnts d’induclion, et attaebant une grande im¬ 
portance a la facility de graduation entre les limites les plus 
etcnducs de l’intcnsity des courants de tensions diverses, 
M. Tripier nous ‘demanda, pour son cabinet, un appareil 4 cha¬ 
riot, analogue a cclui de Siemens, et portant un jeu de bobines 
de resistances variees. 

La graduation des courants induits s’elTeclue par le glisse- 
ment de la Ijobinc dans laquelle ils se produisent, bohine qui, 
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independuute du circuit inducteui* et de l’axe central de fer doux, 
peut en 6tre assez 41oignee pour donner des diets nuls, ct 6tre 
ensuite amenee graduellement *\ la rccouvrir complement. Le 
maximum d’intensite des courants restant le nidmeque dans les 
helices fixes, le minimum peut dtre z6ro, et la transition de 
zero au maximum s’cflectuer aussi doucement que Eon veut. Un 
jeu de bobines induites portant des fils de grosseurs et de lon¬ 
gueurs varides, et pouvant se substituer les unes aux autres, 
permet enfin de modifier suivant la nature des applications, la 
tension des courants. Les laboratoires de physiologie du College 
de France, de PEcole des hautes Etudes, des Facultes et Ecoles 
demedecinedeParis, Lyon. Lille, Montpellier,Nancy,Nantes,etc., 
possedent cet appareil, dont nous avons, depuis, construit plu- 
sieurs niod61es modifies. 

Depuis 1879, nous ajoulons a cet appareil un interrupteur 
donnant de 50 & 3,000 intermittences par minute (fig. 42), et 
depuis 1887 une division experimentale donnant le rapport des 
Energies ddvcloppees par une bobine induite aux diflerents points 
de sa course. 



L'interrupleur est compose d'un simple levier L qui. lorsqu'il 
est pouss£ vers V, raccourcit la longueur du ressort de contact 
et diminue sa flexibility, en m6me temps qu’il augmente Paction 
de la pesanteur sur le trembleur, r£gle la durce des intermit¬ 
tences dans les limites de frequence indiquees plus haut. 
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N° 179. Appareil electro-physiologique du D r A Tripier (fig. 

42), muni d’un jeu de 3 bobincs induitcs forinecs 
dc fils de longueur et dc grosseur diffdrenles, de 
1’interrupteur deer it ci-dcssus, et d’unc pile en 
boite de 2 couples, n # 193 . 300 » 

M. G. Gaifle fils a dispose, en 1881. pour les appareils a cha¬ 
riot destines aux usages medicaux, un interrupteur extr^me- 
ment simple (fig. 43) qui, manoeuvre aussi par un simple 
levier L, peut donner de 120 h 3,000 intermittences par minute. 


N° 180. Appareil a chariot, moyen module, ayant une seule 
bo bine induite, un interrupteur dc G. GaiiTe, don- 
nant de 180 a 3,000 intermittences par minute et 

une pile en boite de 2 couples, n" 193. 100 • 

181. Le mi!mc, grand module, ayant un interrupteur 
donnant dc 120 a 3,000 intermittences par minute 
et line pile de 2 couples, n® 193 (fig. 43). 175 » 



Fig. 43. 

\ 

181 bis. Appareil & chariot, moyen modele, ayant uue seule 
bobine induite, un interrupteur de Ncef et une 
pile en boite dc deux couples, n* 192 . 75 » 

Les appareils a chariot qui prudent sont des appareils de 
cabinet. Ceux qui suiventsont des appareils portatifs renferm^s 
dans des boiles contenant aussi le gdndrateur dlectrique. Leur 
interrupteur ne donne que des intermittences rapides dont la 
vitesse ne varie que dans des limites assez ctroites. 

N* 182. Appareil electro-medical, petit module portalif, du 
L) r A. Tripier, ayant deux bobincs induitcs ct 
fonctiounant avec une pile au sulfate de mercurc, 
n* 41 . 55 . 
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* 

.V 182 bis. Le mime, avec pile dc deux couples an chlorine 

d’argent, n° 44. Go » 

183. Lc mime, granil modele, avee pile au sulfate de mer- 

cure, n° 41 . .. GO » 


184. Le mime, grand inodile (lig. 44), fonctionnant avec 

une pile de 2 couples au chlorurc d’argent, n® 43. 101) • 



En 1887, nous avons ajoute aux grands modeles portatifs 
desappareils du D r A. Tripier, un interrupteur A vitesse variable, 
se manceuvrant par un simple levier, et qui donne dc 4 a 30 in- 
termittences par seconde. 


X° 183. Appareil ileclro-medical, grand modele portatif, du 
D r A. Tripier, ayant 2 bobines induites, un inter- 
rupleur a vitesse variable el fonctionnant avec 

une pile au sulfate de mercure, n" 41.120 » 

18G. Lc mime, fonctionnant avec une pile dc deux cou¬ 
ples au chlorure d'argent, n* 43 . 130 » 

187. Appareil du D r Tripier, petit inodile cubique, destine 
aux hdpitaux (flg. 43), ayant un interrupteur or¬ 
dinaire, contenant une pile de 2 couples, n° 33. 
dans une boite acajou. 130 • 
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N* ISO. Le mdrae, moyen module, contenanl une pile de 

2 couples n° 36, dans une-boile chi'nc. 130 



Fig. 45. 


ISO. Lo m6me, clans une boite d’aeajou. 100 • 

190. Le mime, grand module, conlenant une pile de 

2 couples n° 37, dans une boile acajou. 230 „ 

191. Pile de 2 couples. n° 33, dans une boile noire munie 

d’une poignee el de 2 homes 
serrc-lils (fig. 16.). II » 

B 



Appareils magneto-faradiques. 

II exisle deux types d’appareilsmagneto-faradiques, celui de 
Clarke el celui de Page. 


(C) Jeff Behary 2019 


106 



































MATfcHIEL liL E CT K 0 T UftHA I* 1 oUR. ul 

Dans tous deux, la rotation d’une armature de fer doux 
devant les p6les d’un aimant permanent determine dans ces 
pieces des variations de leur etat magnetique, et, par suite, des 
courants d’induction dins des circuits helifoidaux qui garnis- 
sent soit les extremity de I’annature de fer doux (type Clarke), 
soit les extremites polaires de l’aimant permanent (type Page). 

En combinanl ces deux systdmes (fig. 47), c’est-<Vdire en 
plagant des helices sur 1 armature et sur l’aimant, de manure a 
profiler du changement d’etat magnetique de ces denx pieces, 
M. A.Gaift'eapu r6duireconsiderablemen tie volume des appareils, 
tout en leur conservant une action physiologique considerable. 

Un commutateur place sur 1’axe de Parmature relie les deux 
paires de bobines, et envoie les courants, toujours diriges dans 
le mdme sens, <\ des pieces marquees P N sur lesquelles se fixent 
les reophores. 

Lorsque les appareils donnent un seul ordre de courants, 
les bobines portent un fil fin et long, qui donne des courants 
de tension; lorsqu’ils donnent deux courants, les bobines 
portent un second fil gros et court qui donne des courants de 
quantite. 



Fig. 47. 


Le mouvement de.rotation est donne it Parmature par unc 
manivelle qu’on tourne de gauche it droite, et par un engrenage 
qui multiplie la vitesse. La graduation est obtenue par le de- 
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placement de l’aimant, qu’on fait mouvoir a 1’aide d une vis 
de rappel dont le mouvement est mesur<5 par une aiguille sur 
un cadran divisS. 

N° 10-4. Appareil magneto-faradique a bobines com biases 
(fig. 47). petit modele, donnant dcs courants de 
tension de mfime sens; dans une boite en palis- 
sandrc. 100 • 

195. Le mfcme, donnant des courants de quantitc et des 

courants de tension. 110 » 

I9G. Appareil, moyen module, donnant des courants de 

tension. MO » 

197. Le mime, donnant des courants de quantity ct des 

courants de tension. 160 ► 

198. Appareil, grand mod61c, donnant des courants de 

tension. 200 * 

199. Le meme, donnant des courants de quantile ct des 

courants de tension. 210 « 

Les appareils. magneto-faradiques anglais ou americains 
reproduisent tons le mod61e couqu et execute par Clarke. 1 Is 
donnent, comme lui, des courants alternativement renversds. 

Ils se composcnt d’un aimant en fer h cheval, ordinairement 
forme d’une seule lame, devant les branches duquel tourne une 
armature portant deux bobines a fil fin et long, et d un inter- 
rupteur qui elimine les courants inverses et laisse passer les 
courants directs,qui sont alternativement renvers^s.Ces courants 
se graduent assez irr6guli6rement par le mouvement d’une arma¬ 
ture supplemenlaire qui, en s’approchant plus ou moins des 
pOles de l’aimant, fait varier I’action magndtique de celui-ci sur 
l’armature tournante. 

M. A. Gaiffe a modiiic I’appareil de Clarke en le dotant d’un 
organe qui sert i\ la fois de redresseur de courants, d’interrup- 
teur et de moddrateur. C’est en faisanl varier 1’interruption du 
moment minimum an moment maximum de la courbe d’inten- 
sit6 du couranl induit qu’il oblient une graduation rdguli&re. 

N» 200. Appareil magndlo-furadiquc de Clarke, moditie par 
Gaiffe, petit modele a lil fin el long, courants di- 


riges dans le mfime sens (fig. 48). 50 » 

20!. Le mOinc, a fil gros ct court. 50 * 


En 1889, nous avons construit un nouveau module de cct 


(C) Jeff Behary 2019 


108 












M A T E HI E L EL E C T It 0 T H E l\ A PIQUE. 


GO 


instrument, qui rdunit dans le mime appareil les courants de 
quantity donnas par les gros fils, et les courants de tension 
do.'ines par les lils fins. 



Fig. i8. 


^02. Appareil magnito-fnrudique dc Clarke, modilie par 
GailTe, module a deux fils, courants diriges dans 
le mfime sens. SO ■ 


APPAREILS VOLTA-FARADIQUES 
POUR RAINS 


Systfeme du D> A. Tripier. 

Les deux p61es d’une bobine d’induction viennent aboutir, 
I’un, le positif, i la baignoire, l’autre a un excitateur engage 
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dans le rectum (voir n° 292) du malade suspendu dans la bai¬ 
gnoire sans en toucher les parois. . 

.V 203. Bobine d'inductiou volta-faradique, lil 30/10, inter- 
rupteur semblable u celui du n° 181. renverseur 
de courant, graduateur; la bobine est scind^c en 
1 2 

3 parties donnant ^ ^ ou la tolalite du fil . . . 175 » 

« o o 

204. La mSmo. avec interruptcur semblable 4 celui du 

n° 179 . 250 ■ 

Systeme du D r Constantin Paul. 

Les deux pOles de la bobine d’induction viennent aboutir a 
dcs plaques ou electrodes de charbon suspendus en diflerenls 
points dans la baignoire. Un commutateur distributeur permel 
d envoyer le courant aux electrodes voulues et dans le sens que 
1’on ddsire. 

V 203. Bobine d’induction volta-faradique, lil 30/10, inter¬ 
ruptcur de Nccf, renverseur de courant. coupe 


courant, graduateur .;. 150 » 

206. Distributeur 4 manellc cl a double cadran pour bain 

4 6 electrodes. 30 » 

207. Le m6me, pour bain, a 10 electrodes. 35 » 

208. Plaque electrode en charbon caoutehoule d’un c6te, 

avec crochet de suspension . 7 ■ 


Les bobines 203, 204 et 205 fonctionnent soit avec une pile- 
bouteillc n n 59, soit avec une ballerie de 2 couples au bichro¬ 
mate. La bobine 205 n^ccssite gencralement l’emploi de 2 couples. 

209. Balterie de deux couples au bichromate en bftli 

chfinc . •......- . 45 » 

210. Conductcurs cAbles de l m ,50 pour conduire le courant 

de la pile 4 la bobine . la pairc. 5 » 

211. C4ble compose de 7 brins fil de cuivre elamo, sous 

gaine caoutchouc pour conduire le courant induil 
de la bobine au distributeur et aux electrodes, le 
metre. » 25 
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CHAPITRE V 

flPPAREILS D’EXPLORATION ET INSTRUMENTS DIVERS 


Laryngo-fantbme du D r Baratoux (fig. 40). 

Cet instrument est destind a apprendre aux medecins a fran- 
chir le canal bucco-pharyngien sans toucher ses parois et a 
porter un instrument en un point du larynx designd a 1’avance. 



Fig. 4D. 


11 se compose d’un conduit mdtallique A, analogue 4 celui du 
!aryngo-fant6me du l) r Labus, qui represente autant que pos¬ 
sible la longueur et la direction du canal bucco-pharyngien dc 
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l’homme. A la partie inf4rieure du conduit est placd un larynx 
artificiel (fig. 50) muni de contacts mdtalliques en divers points 
de sa surface. 



Fig. 50. 


La base de l’appnreil contient une pile F, une sonnerie ^ 
grelot G et une sonnerie a timbre H, qui sont reliees, par un 
syst£me de conducteurs, au larynx arliticiel. au canal bucco- 
pharyngien A et A la tige imHallique L. 

Lorsqu’on simule une operation, la sonnerie a grelot se fait 
entendre si on touche le canal bucco pharyngien; celle a timbre 
fonctionne seulement lorsqu’on arrive sur le point du larynx 
designe a 1’avance. 

N° 212. Laryngo-fantome du I)'' Baratoux . !>0 » 


Audiometre du D r Boudet de Paris. 


Cetappareil, represents par la figure schdmatique n° 51. se 
compose d’un pont diflerenliel d’induction, TP UK, du m6mc 
auteur, d’un reostat medical r de 40.000 ohms (unites de resis¬ 
tance), d’un generateur electrique P, d’un microphone M, qui 
pent (Hre remplacS par un diapason interrupteur, enfin d’un 
telephone. 

Le pont differential est un appareil d’induclion A trois fils, 
deux inducleurs rigoureusement cgaux el un induit. Si on fait 
traverser les inducleurs en sens inverse, par le courant bifurque 
du generateur interrompu par le microphone ou le diapason, 
Icur action sur I’induit est nullc; mais si, I’aidc du reostat, on 
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iutercale uoe resistance dins Pun des inducteurs, I’action do 
I'autre devenant predominante, il se produira dans I’indnit dcs 
courants d’induction proportionnels a la resistance introduite. 

Un telephone en relation avec Pinduit restera muct si les 
inducteurs sont egaux, mais il se fera entendre aussitot que 
Pequilibre sera rompu. 

Le jeu de Pappareil est tr^s simple et ses indications sont 
precises el comparables entre dies. 

II permet d’etudier Pacuite auditive pour les bruits et les 
sons. Il est regl6 de telle sorte que ^introduction d’un ou deux 
ohms dans Pun des inducteurs determine dans le telephone un 
son perceptible par unc oreille normale. 



En remplafant le td^phone par les excilateurs employes en 
electro-physiologie, Pinstrument devient, pour les laboratoires, 

un appareil d’induction precieux. 

0 

N* 213. Audiomdre du D r Boudct de Paris, y compris une 


balterie n° 193.240 » 

Voir, pour le prix des pieces dHackees de cet instru¬ 
ments les n°* 467 et 193 et ci-dessous. 

214. Le rntfme. enfcrmc dans une boile acajou. 300 » 

215. Pont diltorenliel du D r Boudet de Paris. 45 * 

216. Microphone. 8 » 

217. Td^phone de Bell, a reglage, monture en acajou ou 

bois noir (fig.'52).. 7 50 

218. Le milme, module plat . * 7 50 
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,\° 2R). Telephone du D r d’Arsonval, monture entierement 
mCtallique .. 


Fig. &2. 



£ £»0. Diapason inlerruptcar (Hectro-automatique. 100 . 

Audiomdtre de A. Gaiffe. 


Cet appareil (iig. 53) permet d’etudier la sensibilite des 
oreilles pour des sons de tonalites tr6s diflterentes, et sa 
manoeuvre est des plus simples et faciles : en faisant glisser le 
curseur C sur la lame vibrante L, on r6gle la tonalite du son; 
en faisant glisser le curseur C' sur I’helice reostatique d’in- 
duction II R, on rdgle son inlensite qui passe graduellement 
de zero .A un maximum suflisant. 



Fig. S3. 


(Jn disjoncteur d , a 1’aidc duquel on rompt ou retablit la 
communication du telephone avec (’instrument, permet dc 
s’assurer dc la r.daljte des sensations accusees par le patient. 
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V ±21. Audiomfetrc de A. GailTc, y compris une pile n» 193, 
un microphone n* 2IG, et un telephone n° 217 ou 

218. 

2*22. Sphygmophonc du D r Boudet de Paris, permettant 
d’explorcr le pouls avec I'oreille cl d'ausculler tous 
les brails qui se passenl a I’interieur du vaisscaa 
(fig. 54). 



Fig. U. 



223.SiMyopiiouc du nieme auleur, permeltant d'cntendre 
ct d’eludier les bruits musculaires (fig. 55). . . . 


Fig. 55. 

224. Appareil inicrophonique du m6me auteur, servant a 
. 1’auscullation des grosses artcres, des anevrismcs 


■* i* 


140 > 


120 . 


120 . 
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ct des tumeurs vasculaires (fig. 56). . .. SU. * 



N° 225. Diapason electrique du D r Boudet de Paris, pour It* 
traitemcnt des nevralgies par les vibralions mc- 
caniques (fig. 57) . SO » 



Fig. 57. 


220. Apparcil du D r Minierc, pour le traitemcnt des pertes 

sdminalcs nocturnes. 55 » 

t 

L’appareil se compose d’une sonnerie 61ectrique et d’une 
pile n° 47 conlenues dans une petite boile, et d’un commu- 
tateur qui, fermant le circuit dlectrique avant que la perte se 
produise, met la sonnerie cn marche et reveille le malade. 

t 

227. Chcrchc-balle pour la recherche des corps mctalliqucs 

dans les lissus . .. 55 » 
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L'appureil se compose (Tune sonnerie seniblable a celle de 
I appareil precedent et d’une sonde a deux conducteurs, reliee 
electriquement a la sonnerie. 


N* 228. Aimant de 100 m/m de longueur lotale, nickele brut, 

portant 2 kilos. 5 75 

221). Aimant de lOOm/m de longueur totale, nickelepoli, 

portant 2 kilos. 8 » 

230. Aimant de 123 m/m de longueur totale, nickele brut, 

portant 4 kilos. 7 » 

231. Aimant de 125 m/m de longueur totale, nickele poli, 

portant 4 kilos. 10 » 

232. Aimant de 130 m/m de longueur totale, nickele brut, 

portant 6 kilos. 8 50 

233. Aimant de 150 m/m de longueur totale, nickele poli, 

portant 0 kilos. 12 » 

234. Aimant de 190 m/m de longueur totale, nickele brut, 

portant 8 kilos. 11 50 

233. Aimant de 190 m/m de longueur totale, nickele poli. 

portant 8 kilos . . *. 16 • 

236. Aimant de 235 m/m de longueur totale, nickels brut, 

portant 10 kilos . 14 • 

237. Aimant de 233 m/m de longueur lotale, nickel^, poli, 

portant 10 kilos.. 20 » 

Xous executous sur command? dcs aimants dc tout? 
forme et de toute puissance. 


CHAPITRE VI 

RE0PH0RES ET EXCITATEURS DIVERS 
Reophores et excitateurs pour electricite statique. 

Outre les excitateurs dont nous donnons ci-dessous la nomen¬ 
clature et les prix, et dont 1’emploi est frequent, nous nous 
chargeous de construire sur demande tout autre module que 
l’on nous indiquera. 

.V 238. Rfiophores ou cordons conducteurs eouverts en caout¬ 
chouc rouge, de 2 m ,50 dc longueur, la paire ... 8 . 



239. Munches isolants en verre (fig. 38), la paire. 12 » 
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,\° 240. Excitateur sphdrique simple en cuivrc nickelr. ... i> . 

241. Le mime, cn bois. U . 

242. Excitateur triple, compost d’une pointe mousse, d’une 

pointe aigufi ct d’une sphere pouvant se substituer 
1’unc k 1’autrc. 10 . 

243. Excitateur pour 1‘aire passer la dtcharge des ma¬ 

chines sous forme d’etincclles ou d’aigretles entre 
le cpnducteur el le patient. . . • . 12 . 

Get instrument est muni (Tune sphere, d’une olive et d une 
pointe se remplagant Tune par I’autre. II est enveloppt d'un 
tube de verre qui maintient son extremity a une distance 
variable de la surface A electriser; cette distance est reglee par 
une vis de rappel. 

N° 244. Le mOme, avec addition d’un tampon qui sinterpose 

entre les etincelles et le patient (fig. 59). 15 • 



Fig. 59. 


245. Excitateur k pointes en forme de peigne. 10 • 

240. Excitateur, fornit d’un faisceau de brins de crin ou 
de metal fixe dans une monlure en caoutchouc, 
qui sert k faire passer la dtcharge statique sous 
forme d'aigrettes. 0 » 

247. Conducleur ii tirage, modele ordinaire, longueur to- 

tale deux metres. 27 » 

248. Le rnfiinc, modele soignt, rccouvert caoutchouc. . . 42 » 

249. Chainc melallique nickelte.le mttre. » 75 

250. Anneau-guide chainc. 1 50 

251. Masse mttalliquc servant a assurer le contact a vec 

le sol. 1 » 


Reophores et excitateurs pour courant continu, 
electrolyse et courant induit. 

.V 252. Itdophores souples, pour uppareils d'induclion, ro- 

couverts dcsoie fantaisic, contacts nic- 
keles. de 0"',80 et I ni&lrc, 1 franc et . 1 25 

253. — recouverls desoic; contacts nickelcs, I n ', 

tm,50, 2 metres ct 2m,50 do long; la 
paire 1 fr. 50, 2 francs, 2 IV. 50 et. . . 3 * 
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No 254. Reophores bifurqucs el trifurqucs dc 4 IW ,50 la pairo, 

4 et. 5 25 

' 253. — pour courant voltaique, on corde mdlal- 

lique isolie par une double gaine dc 
gulta-perclia et de soie ; contacts nicke¬ 
ls, i'^SO, 2 mitres el 2 m ,50. la paire, 

2 francs, 2 fr. 5u et. 3 » 

25li. — bifurquesettrifurquds, l fr.50; Inpaireicl 5 25 

257. Manches isolants, montds en cuivre; suivant Ies di¬ 
mensions (fig. GU), la paire, I fr. 25, 

1 fr. 50 et . . . .. 2 50 

238. — moulds en cuivrc nickcld, la paire, t fr. 50, 

2 francs et. . . 

259. — inlerrupteur (fig. Gl 


w 

V 


Fig. GO. Fig. 6t. 

260. — interrupteur ii renverseur. 20 » 

2GI. Boutons cxcilateurs en charbon. reconverts d'agaric 
el peau, dc 0",025, 0111,033, 0 ,n ,045 et O m ,OGO de 

diamitre, la paire, l fr. 30, 2 francs et. 2 50 

2G1 bis. Excilateur en charbon en forme de croissant pour 

cou. 3 30 

2G2. Excitateurs olivaires en charbon, recouvcrts de peau 

(fig. G2), la paire. 2 50 

263. Les memes, en cuivre. I 50 

264. Les mimes, en cuivre nickele. 2 « 

265. Manipulesen charbon, recouverls d’agaric et de peau, 

la paire. .. 2 50 

26G. Excitateurs roulants, monies sur ctrier; disquc ou 

petit cylindre, la piece.. . 3 30 





267. Excitateurs roulants olivaires oucylindriques (fig. 63). I 

268. Plaques flexibles, en dlain, suivant dimensions, la 

paire, I franc, 2 francs, 3 fr. 50 et. .. 3 » 
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NO 

N° 261). Les mdraes. rccouverles d’agaricel dc pcau (fig. 64); 

suivant les dimensions, la pairc, 2 fr.. 4 fr., 7 fr. el 10 . 



Fig. 64. 


260 bis. Paire de plaques n° 269 monlees sul* cordons bi- 
I'urques. la paire. . . 3 fr. 50. 5 fr. 50, 8 fr. 50 et 

270. Plaques non garnies soud^es ft dcs conducleurs cn 

cordc m^lallique garnie dc guUa-percha el desoie. 
la paire .... 3 francs, 4 francs, 5 fr. 50 el 

271. Les mfimes, garnies . 4 francs. 6 francs, 9 francs el 

272. Manipules porle-dpongc (fig. 65;, la pairc. 

273. — — nickels, la paire. 



12 . 


12 . 
1 » 
75 


Fig. 65. Fig. 66. 

271. Portc-<5ponge du l) r Roll (fig. 66), de 50, 60, 70 cl 

80 millim. dc diamftlre, la piftce,6 fr., 8 fr., 10 fr. el 12 » 

275. Pinceau melalliquc rcvulscur, en cuivrc nu ou nic- 

kele (fig. 67), la piftce.0 fr. 75 el I * 

276. Cylindre courbe pour lc m6mc usage (fig. 68). ... 3 50 



Fig. 67. Fig. 68. Fig. CD. 


277. Gylindrc en forme de T pour Ic nniiiic usage (lig. 69) 3 50 
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N- 278. Brosse melallique a main A large surface . 0 30 

279 Excitaleur doable revulseur (in l) r A. Tripier .... 12 

280. — auriculaire simple . I 50 

281. a (Sponge clu O r Miot (fig. 70) . I 50 



Fig. 70. 


282. l'orte-excilatcur du L» r Ladreit de Lacliarriere ... 12 • 

283. Excitalcur-caulerc du U r Buratoux pour I’electrolysc 

de la Iroinpe d’Eustache (fig. 71). 8 50 



284. Excitaleur, disque en argent, du L) r Landolt, pour 

le globe dc I’oeil. 3 » 

285. Plaque concave en elain, garnie de peau, pour Je 

globe de l’ceil, la pi6ce. 1 * 

285 b'S. Porle-excitateur pour les yeux. 12 • 

28G. Excitaleur oculaire olivairc du D r Landolt, en ar¬ 
gent don* . 3 • 



Fig. 72. Fig. 73. 

287. — buccal du L) c Tripier (fig. 72) . . . . 15 • 

6 
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N° 288. Excitateur laryngien tie Mackenzie. 8 30 

289. — r6lro-laryngien du D r Tripier. 3 30 

289 bis. Ainygdalotome dlectrolytique du D r Boudet de 

Paris. 23 » 

290. Excitateur recta), olivaire droit, de Duchenne (fig. 73) 3 30 

291. Excitateur rectal, courbe a repere, du D r Tripier 

(fig- 74). 3 » 



Pig. 74. 


292. Excitateur rectal pour bain £lectrique, du mime . . 3 » 

293. — - double longitudinal (fig. 73) ou 

annulaire, du mdmc. 12 » 



Pig. 75. 


294. Excitateur rectal prostatique double, du inline. . . 12 » 
293. . — — A mandrincylindriquedu D r Chdron 3 50 

298. Sonde rectale du D r Boudet de Paris, pour le traile- 



Pig. 70. 


297. La menic, du I) r Tripier. G 30 
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Fig. 78. 

306. Sonde urethrale pour galvanocaustique dc Mallez et 

Tripier. 3 50 


MAT URIEL ELKCTKOT11 fiR AIMQU E. 83 

N° 298 Excilatcur vdsical simple, du mdme. 3 50 

299. — — du D r Onimus.-. 4 » 

300. Sonde v6sicale & manoru6tre du F) r Ooudet dc Paris, 

pour le traitement des paratysics vesicates (fig. 77), 
la sonde seule. 8 • 


15 » 

1 » 

3 50 

4 » 

12 . 


301. Manometre metallique, pour la sonde ci-dessus . . . 

302. Tube de caoutchouc souple pour relier la sonde au 

manometre .. . . . le m6tre 

303. Sonde urethrale simple . 

304. — — proslatique du D r Tripier . 

305. — — double, du mfime, pour femme 

(fig- TO) . 


Fig. 77. 
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N“ 313. Excilaleuruti'rin double,droit,duD r A. Tripier(fig.82) 12 


Pig- 82. 


Ill Caul^re uli-rin du mfime (fig. $3-2). I'i 




31G. Excilalcur uterin double conccntrique ft disque du 
D r Aposloli (fig. 83). . . 14 » 



317. Excitateur uterin double ednique, du mdme (fig 8G) 10 » 
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SO MATERIEL ELKCTROTHEUAPIQUE. 

IS® 318. Hystgromgtre en cliarhon, du mfime (fig. 87) ... . 7 ■ 


Fig. 86. 

319. La seric dc 7 liysterometres en charbon de 5 ' n /m 

a 11 “/o. 42 - 



Fig. 87. 


320. Hysteromdtrc excitateur en platine, du inline auteur 

v compris 3 trocarls acier (fig. 88). 80 » 




Fig. 88. 


321. Excitateur vulvo-ul<$rin du D r A. Tripier (fig. 89). . 10 » 



Fig. 89. 


322. — vaginal un charbon nu . 3 GO 

323. — — — couvert . 4 » 
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N° 324. Sonde pour I'oesophage . 20 » 

323. Aiguilles & electropuncture, en acier (fig. 90) ... . 0 75 

. i J -, -- 

Fig. 90. 

326. Aiguilles en platine, suivant la grosscur, 2 francs, 

2 fr. 50, 3 fr. 25 el. 4 . 

327. — en or .... 2 fr. 50, 3 fr. 75, 5 francs et 6 50 

328. Aiguilles 325, 326, 327 isolees, en plus par aiguille ’. 0 73 

329. Tire-aigui|le (fig. 91). 28 » 

--y, 

Fig. 91. 

330. Enfonce-aiguille (fig. 92). 12 » 

— .. 

Fig. 92. 

330 bis. Conducteur a serre fine pour reunir les aiguilles 

aux appareils. i 50 

331. Aiguille or k epilation. 1 75 

332 Porle-aiguille pour d° (fig. 93). 8 » 

Fig. 93. 

333.' Excitaleur concentrique du D r Houdet dc Paris, pour 
la revulsion localisee (vesicatoire inslantand) 

(fig. 94),. sans le manche, la ptece . 14 


Fig. 91. 

I. Nous prions nos clients do vouloir bien donner exaclement la fafon 
dont ils desirent que leurs aiguilles soient isolees. 
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88 MATERIEL ELECTKuTHERA pmjue. 

.\° 334. Exeitatcur du rafime auteur pour 1’electrolyse des 

tumeurs culandes (fig. 93). sans le 
manche. 2i> • 



Pig. 95. 

Fig. 96. Fig. 97. 


333. — du memo auteur pour I’electrisalion dc 

la lace et l’dleclrolyse des peliles tu¬ 
meurs (fig. 90 et 97). la piece sans le 
manclic .. 25 ■ 

336. Courroie en caoutchouc pour fixer les plaques, 

n°* 26S it 271, la pi£cc.2 e.t 

337. Courroie portant un ajustage sur lequel se monlenl 

les boutons n° 261 (fig. 98). la ptecc.3 et 4 



Fig. 98. 


338. Courroie a anneau pour le mime usage. i 25 

339. Cordon conducleur pour rdophores d’induction con¬ 

vert en soic fanlaisie rouge ou vcrlc, le metre . . 0 25 
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N“ 310. Lc mime, couvert en soie, Ic mitre . 0 33 

3M. Cordonconductcur pour riophores A courantcontinu, 
couvert d'une gaine de gulta-perclia dc prcmiire 
quality et de soie rouge ou vcrte, le mitre .... 0 .30 

3t2. Conducteur formi d’une cordc de 70 fils de cuivrc 
do* 2 dixiimcs de diamilre chacun, couvcrl dc 

soie rouge ou vcrle, le mitre . I ■ 

313. Goupillcs Lerminales A virole en cuivre nickcle, pour 

riophores d’induction, la dizaine . 1 * 

344. — sans virole, pour riophore a courant con- 

tinu, la dizaine . 0 73 

343. Fil de cuivre de 0 nin ,7 A 2' om ,5 de diamclrc, couverl 
d’une gaine dc gulta dc premiere quality, pour 
itablir lcs communications cntre les apparcils 
ilectriques, lc kilogramme . 0 • 

346. Borne serre-fils, A vis A bois ou A vis cylindri- 

que, petit modilc, polio ou non polie, la 
piece . 0 fr 40 ou 0 23 

347. — moycn module, polie ou non polie, la piece, 

U fr. 30 ou 0 33 

348. — grand module,’ polie ou non polie, 0 fr. 63 ou 0 30 

340. Cylindre serre-fils pour jonction dc conduclcurs. 

petit module . 0 60 

330. — — grand modilc . 0 70 

331. Commulatcur A manclte A l direction cl repos ... 3 30 

332. - — 2 — — ... 6 30 

333. — — 3 — — ... 7 30 

354. — — 4 — — ... 8 50 

353. — — 5 - — ... 0 50 

356. Petit coupe-courant, monte sur tablctte en caout¬ 

chouc . 12 » 

357. Grand coupe-courant, inonti sur tablctte cn caout¬ 

chouc . 30 ■ 

358. Grand coupe-courant, monte sur lablelle en caout¬ 

chouc et sur presse A vis . 43 » 

359. Isolaleurs cn os, avee clous, pour fixer les fils con- 

ducleurs le long dcs murs, la dizaine . 0 50 

360. Crampons cavaliers pour le mime usage, le cent. . 0 50 

361. Tubccn gulla-percha de prcmiire qualili pour isolcr 

les fils dans la traversee des inurs, suivant le dia¬ 
milre, le mitre. de 1 franc A .2 • 

362. Gutta-percha blanche en feuillc, pour ligature, le 

mitre carri . ...... 4 • 

363. Planchetlcs en chine, acajou ou bois noir verni. por- 

tanl deux piices qu’on relic aux conducteurs des 
batteries cl dans lesquellcs on insire les cxlremites 
des riophores. 2 50 

364. Les mimes, porlant des borne serre-fils. 3 » 

Ces planchctles, destinies A etre fixics aux murs, sont Ires com- 
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modes lorsqu’on veut experimenter, cn des endroils dilTerenls d'un 
laboratoire, sans changer de place lappareil clectriqne. 


CHAPITRE VII 

PIECES 0E RECHANGE ET PROOUITS CHIMIQUES 
POUR LES GENERATEURS VOLTAIQUES 

Verrerie et gres. 


305. 

Vase carre en vcrre (voir n° 13 et suivanls) de 0 ra ,0-i 




de cdte cl O'", 10 de hauteur. . 

0 25 

366. 

— 

— dc O'",06 de cdte el O’", 12 de 




hauteur. 

0 35 

367. 

— 

— de 0 ,n ,08 de cdtd et 0 m ,15 de 




hauteur. 

0 60 

368. 

— 

— de 0",10 de c6t6 et 0 m .19 de 




hauteur. 

1 . 

309. 

Vase rond en verre renforce. de 0 m , U de diaiufelrc 




et0 U \20 de hauteur. 

1 75 

370. 

— 

— de 0 m ,l8 de diametre 




et 0 ,n ,26 de hauteur. 

2 75 

371. 

Vase rectangulaire dc 17 c / m sur 10 c / ra dc cAld en 



20 e /« 

n dc hauteur. 

1 75 

372. 

Vase pour couple n° 58, de 0 m ,2o de hauteur .... 

3 50 

373. 

•- 

— 59, de O'",30 — .... 

5 50 

37-i. 

— 

— 5i, de 0“,I3 — .... 

0 70 

375. 

— 

— 55, de 0 m ,l8 — .... 

1 > 

376. 

— 

— 56, de 0 ra ,2l — .... 

1 50 

377. 

— 

— 57, dc 0 m ,26 — .... 

2 23 

378. 

Vase cn gr£s dc 0 m ,22 dc dimnclre et dc 0 m .30 de 




hauteur. 

5 • 

379. 


dc 0 m ,3t de diametre et de 0 iu ,45 de 




hauteur. 

10 . 

380. 

Itallon 

monl<5 pour couple a sulfate de cuivre en 



381. 

382. 

383. 
381. 


vase carrd de 0 ,a ,08 de cdtc. 

— inontd pour couple en vase de 0 m ,10 decOte. 

— montd pour couple en vase cylindriquc de 

dc hauteur. . . 

Jauge cn verrc pour charger le couple n° 3t. 

Vase de vcrre rood de0'",12 de diamfclrc el0“,12 dc 
hauteur pour le couple n° 53. 


I 25 

1 50 
0 25 

I 75 
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Caoutchouc. 

I 


N° 385. Double-cuvette inontee pour la pile no 41, sans les 

zincs . 3 GO 

38G. Triple cuvette monl<5c pour la pile n° 42, sans les 

zincs . 5 10 

. 387. Double cuvette A reservoir pour la pile n° 43, sans 

les zincs . 7 GO 

388 fttui pour couple au chlorurc d'argent, petit modele. I 75 

389. — pour grand modele . 2 25 

390. Couverclc pour couple au bichromate. n° 54 . 0 70 

391. ~ — - 55 . 1 » 

392. — — — 5G . t 25 

393.. — — — 57 . I 50 

394. Petit entonnoir pour charger les couples, n° 34. . . 0 75 


Vases poreux. 

395. Vaseporeuxen terre pourcouplesau sulfate dc cuivrc, 
n os 13 ct 16, de 0 m ,055 de diamelrc 


396. 


et 0"M5 de haut. 

en terre pour couples n°* 14 et 17, de 

0 30 

397. 


0 m ,07 dc dianuHrc et 0 m ,19 de haut . 
cn terre pour couples n 03 to et 18, dc 

0 GO 

398. 


0 m ,075 de diametre el O'",23 de haut. 
en terre & fond de verre pour couple n° 25 

1 < 

399. 

_ 

de 0 m ,04 de diamfitre ct 0 m , 16 de haul 
en terre pour couple no 26, de 0“,055 dc 

1 50 

400. 

_ 

diam6tre ct O'",20 de haul. 

en terre pour couple n° 27, de 0 m , l0 de 

1 75 

401. 

___ 

diainitre et 0"',2G0 de haut. 

en terre charg6 pour couple au manga- 

G » 

402. 


n6se n° 28. 

cn terre pour couple ri° 29. 

1 50 

2 10 

403. 

— 

n° 30. 

3 70 

404. 

— 

— n" 31. 

to - 

405. 

— 

n° 32. 

19 - 

40G. 

— 

— • n° 33. 

• 38 » 

407. 

— 

n° 28». 

1 10 

408. 

— 

- — n° 29 3 . 

1 50 

409. 

— 

- n J 30s. 

2 20 

410. 

— 

— vide, pourcouplcau 


411.- 

manganese, no 28, de 0 1, ,0*- dc dia- 

m6tre et 0 in ,12 de haut. 

Vase poreux cn terre pour couple n° 29, de 0 m ,055 dc 

0 20 

412. 

. 

diamelrc 0^,15 de haul. 

en terre pour couple n° 30, de0 m ,07 de 

0 30 
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diantelre el O^IO de haul. u 60 

N® 413. Vase porcux en terre pour couple n° 31. de O m ,IO de 

diametrc el 0,26 de haul. ! 50 

414. - - cn terre pour couple n° 32 de 0 m ,12 de 

diamelre et 0 m 30 de haul. 2 10 

413. — en lerre pour couple n° 33. de 0 «, IG de 

diamelre cl 0 U ,4H de haul 3 • 

416 — en charbon. (Voir n° 431 el suivanls.) » 


Zincs. 


417. Zinc en feuille route et amalgante, avee borne, pour 

couples, n<>» 13, IG et 23. 

418. — — n 08 14, 17 et 26. 

419. — — n os 15 el 18. 

420. — . — n° 27. 

421. Zinc en feuille route el amalgante, sans borne, pour 

pour couples, n° 10. 

422. — — n° 20. 

423. — - n®s 2 lei 23. 

424. — — n°* 22 el 24. 


425. Plaque de zinc sciec el amalgantee pour batteries a 

treuil, n° s GO a G9 le kilogramme. 

426. Crayon de zinc amalgante muni de son ecrou de com- 

inunicalion. pour couple au man¬ 
ganese ou au sulfalc d’oxydulc de 
mcrcure, n 03 34 cl 38. 

427. — pour couples, n os 28, 28 s . 35 et 39 . . 

4.-8. - — no* 29, 29 s , 36 et 40 . . 

429. — — n°* 30, 30 s et 37 . . . . 

430. Zinc cn lcuillc route el amalgante pour couples, 

n os 31, 32 cl 33, lc kilogramme. 

431. Plaque zinc amalgante pour pile houteille, n° 54 . . 

432. — amalgante pour pile bouleille, n° 55 . . 

433. — amalgante pour pile bouleille, n° 56 . . 

434. - - amalgante pour pile bouleille, n os 57 el 

58. 


435. 

436. 

437. 


amalgante pour pile bouleille, n« 59. . . 
munie d’un bouton qui sort it la saisir 
pour piles, n 08 41, 42 cl 43, la ptece. . 
amalgante pour couples an chlorure d’ar- 
genl, pelil module, n 09 44 cl 47, 49 
et 51. 


438. — pour couple grand module, n°* 45, 48,50 

cl 52. 

439. Plaque de zinc pour couple, n° 46, acouranl conlinu. 

440. Crayon de zinc avee borne pour lo couple 53. 

441. Zinc pour couple, n° 70, — . 


I 10 

1 25 

2 50 

3 » 

0 35 
0 50 
0 75 
0 90 

I 50 


0 30 
0 40 
0 55 
0 70 

I 50 
0 35 
0 50 
0 60 

0 75 

1 » 

0 20 


0 20 

0 25 
0 20 
0 75 
I 25 
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442. Zinc pour couple n° 71. — . I 50 

443. - n<> 72. - . 1 35 

444. — no 73. - ... I 50 

445. — no 74, — . 6 » 

Charbons ». 

446. Tige charbon munie de sa tdte. de plomb a dcrou 

pour Ic couple n° 28 . 0 60 

447. — — n° 29 . 0 75 

448. — # r no 30 . I - 

449. — —i n° 31 . 2 » 

450. — no 32 . 3 50 

451. — — n° 33 . 5 50 

452. Cylindre creux de charbon, muni de sa tele de plomb 

a dcrou pour les couples n»» 34 et 38 0 70 

453. - — — . n°» 35 et 39 1 » 

454. — — — n 08 36 el 40 1 50 

455. — - — no 37. ... 2 50 

456. Plaque de charbon cuivre pour le couple n° 58. ... I 25 

457. — — n° 59. ... 2 . ' 

458. Cylindre de charbon fendu, muni de ses ecrous, pour 

couple n° 54. 1 » 

459. — — muni de ses Serous, pour 

couple n° 55. 1 50 

460. — — muni de ses dcrou6, pour 

couple n° 56. 2 25 

461. — — muni de ses ecrous, pour 

couple no 57. 3 50 

462. Plaque de charbon munie deson^crou pour le couple 

des batteries 60 4 62 el 67 4 69, la piece. 2 » 

463. Plaque de charbon munie de son eerou pour le couple 

des batteries de 63 4 66, la piece.. 3 50 

Produits ckimiques. 

464. Sulfate de cuivre, le kilogramme. 1 20 

465. — de zinc,,le kilogramme. 1 « 

466. — de magn<*sie, le kilogramme. 0 50 

467. Bioxyde de manganese riche en grains, sans poudre, 

le kilogramme. 1 » 

468. Charbon concasse pour piles, le kilogramme. 1 » 

469. Chlorhydrale d'ammoniaque crislallise exempt de 

plomb el de fer, le kilogramme. 2 » 

i. La niaison sc charge de l’execution de pieces dc charbon de toutes 
formes. 
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A'® no. Clilorurc de zinc en solution a 50 a exempt de plomb 

el de fer, le kilogramme. I . 

471. — sec exempt de plomb et de fer, 1c kilo¬ 
gramme . 2 50 

472. Sulfate d’oxydule de inercure,le kilogramme (variable) 12 50 

473. Sulfate de bioxyde de mercurc par flacons de 100 ou 

200 grammes y compris I'cnflaconnagc, le kilo¬ 
gramme (variable). 12 50 

474. Plaque de clilorurc d’argent en sac pour le couple ft 

agrafe, petit module, n° 44 1 . 2 • 

475. Plaque de clilorurc d’argenl pour les couples grand 

module, n° 3 -45 ct 53 . . . .* .4 • 

47(5. Clilorure d’argent fondu en plaques pour les couples 

ii cuvette, n a9 4(i 5 52, le gramme. 0 30 

477. Bichromate de polasse, le kilogramme. 2 50 

478. Sel chromiquc, le fiacon de 100 grammes pour pre¬ 

parer 500 grammes de liquide excitateur. 0 45 

479. Sel chromique, flacon de 200 grammes pour pre¬ 

parer 1 kilogramme de liquide excitateur. 0 75 

480. Sel chromique, le tlacon de 400 grammes pour pre¬ 

parer 2 kilogrammes de liquide excitateur. 1 50 

481. Oxyde noir de cuivre, le kilogramme. 5 » 

482. Polasse caustique. 2 25 


LOCATION D APPAREILS 

La location des appareils se complc, pour un mois ou fraction de 
mois, ft raison de 15 0/0 de leur valeur. 

Exceplionnellement, les batteries 4 courant conlinu au clilorurc 
d'argent se comptenl sculemcnt ft raison de 5 0/0. 

Le locataire d’un apparcil doit en deposcr la valeur en en pre- 
uanl possession. La somme deposdc lui cst rendue, lorsqu’il rapporlc 
l’instrument en bon etat, en deduisant le monlant de la location; ct, 
lorsque l'appareil a subi quclquc deterioration accidentelle, en dedui¬ 
sant en plus la valeur de la reparation 6valuee seance tenantc. 

1. Nous repletions ces plaques usees cn ^change de nouvoiles pour 
uioilie prix de leur valeur. 
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USINE DE NICKELURE ET COBALTURE 

\ 

par voie elcctro-chimique 

de A. GAIFFE 

ZIP E LIUS-GAIFFE, Successeur 


Les proedd£s employes dans inon usine sont ceux de M. Isaac 
Adams de Boston. I Is consistent dans I’cmploi du sulfate ou chlorure 
double de nickel ct d’ammoniaque, et d’anodes solubles. 

En I860, M. Adams, ayanl constate que la presence des traces de 
polasse ou de soude que contcnaient loujours, jusqu’a celle ^poque, 
les oxydes ou sols de nickel les plus purs du commerce avail seule 
cause les insucciis de ses devanciers, prepara des sels exempts deces 
corps el ctablil it Boston la premiere usine de nickelure fonclionnanl 
regulidrement. 

II rcndil le nickel soluble dans les bains, ct completa ainsi ses 
proefidds, cn lui incorporant pendant la fusion une petite quantile 
d’un corps electro-negatif par rapporL it lui, argent, carbone, etc. 

Dans le couranl de i8(J9, de nombreuses usines de nickelure fu- 
rent erodes aux Klats-Unis. A la fin de la m<lme annee. la premiere 
usine europdenne etait inslallee it Paris par les soins de l’invenleur 
et de M. A. GaifTe, ct d£s le I7janvier 1870, nos produits etaient pre¬ 
sents it I'lnstilut par M. Dumas (voir le contple rendu de la sdance). 
Quoiqu'on ait dcrit ou ditsur le indrite des inventions de .M Adams, 
il y a un fail qu’on ne peut conlesler : c'cst qu’avanl lui on n’avait 
jamais pu nickeler industriellemcnt, que toules les lentatives faites, 
souvent avec de grands capilaux, avaient echou<5, el que depuis la 
publication de ses travaux, la nickelure galvaniquc a pris, dans 
l induslric, une place des plus itnporlanles. 

Les proeddesde M. Adams sont si parfails qu'un bain a pu fonction- 
ner sans interruption dans moil usine, de janvier 1870 it juin 1877, 
avant d'avoir besoin d’etre recharge. Jusqu’au dernier moment il 
ddposail du nickel tnis blanc. 

Le coballage est oblenu par des procedes analogues it ceux du 
nickelage. Voici en quelques mots les proctkles que M. A. GailYe 
a publics cn juin 1878 : Bain ncutre de sulfate double de cobalt et 
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d'ainiuoniaque; anode de cobalt carburi, fondu ou pur et forge; 
courant ayant uric force electro-motricc de 0 volls environ au dibut 
et dc 3 volts Jorsque la surface a couvrir est devenue blanche. Lc 
cobalt est prifirable au fer comme couche protectricc des plaques 
de cuivre gravies eu laille douce; il est plus dur que lui, est inoxy 
dablc, et s’enleve Ires facilement avec des acides faibles qui n'atta- 
quent pas le cuivre. 

Le cobalt doit itre prefere i tous les mitaux pour les reflecteurs. 
Son pouvoir reflechissant est sendblement le mime que cclui de 
I'argent 98 0/0), auquel il est tris superieur au point de vue de la 
dureti et de 1’inaltirabiliti. 

Le cobalt sc pretc aux mimes elTets de decor que I’argent : poli, 
mat, vieil argent, etc J'ai obtenu les mimes efiets avec le nickel, 
mais plus dil'ficilement. et la reussite est moins parfaitc. 

Le nickel a un ton blanc, Ires ligireinent jaun&tre. 

Le cobalt est blanc, tris legirement bleuitrc. 

11s sonl tris durs l'un et l’autre. 

II est assez difficile dc donner un prix courant de nickelure et de 
cobalture, les difficulty du travail variant avec la forme, la nature 
des surfaces et l'etendue des piices. Cependant on peut dire que le prix 
du dicimetre carrc de nickelure, sur des piices bien polies et d’unc 
cerlaine itendue. varic de 0 fr. 40 a 1 franc, suivant que les piices 
sont unies, moulurees ou ciselies. Les pieces de petites dimensions 
sonl relativcment plus cbires. 


La nikelure d’un davier vaut. 

Celle d’un speculum de Cusco. 

Celle d’un forceps. de 4 francs a 

Celle dune cli de serrure. de 0 fr. 23 4 

Celle d’un mors, filet et gourraette. de 4 francs ft 


Celle dune suspension de salle a manger, de 30 francs & 


4 fr. » 

4 fr. 50 
6 fr. » 
0 fr. GO 

5 fr. - 
GO fr. > 


Lorsque les piices sont oxydies ou ditiriorees, les frais de repolis- 
sage et de reparatiou sont & la charge du client. 

La cobalture se compte environ 30 0/0 plus chcrque la nickelure. 
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GENERAL. DIRECTIONS 


FOR 

CHARGING. 


Where it is practicable, always make the solution in some large 
earthenware vessel, and allow it to get quite cold before setting up the 
battery. Remove any scum from the surface of the solution before pouring 
on the oil. Stir the solution frequently while the caustic is dissolving. 

It is most important that the oxide plates should be entirely submerged 
in the Caustic Potash solution, so that the top edge of the oxide plate 
should be at least one inch below the layer of oil. 

It is also of vital importance that the oil should not be omitted. 
When oil is not used, creeping salts form, and the life of the battery is 
reduced fully two-thirds. 

Before immersing the plates in the sotution, put them in water until 
they arc thoroughly wet. This prevents any oil adhering to them, as they 
pass through. If this is not done, a film of oil covers the plates, and it is 
some time before they will work to their full capacity. 

Complete directions for charging are sent out with every cell. 

We wish to call particular attention to the 
fact that when the zinc is consumed, it is also 
necessary to renew oxide plates and solution. 
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THE PRINCIPAL POINTS 

IN FAVOR OF THE 

I^d i 5 o 9 - I^a I a 9 d e Qe 11 s. 


ist. High and constant available E. M. F. 

2nd. No local action, and consequent loss of 
material, while the cell is idle—the chemical action in cell 
is less than one per cent, per month. 

jd. Extremely low internal resistance. 

4th. Cheap materials easily obtained. 

5th. No attention or inspection required until all the 
energy of its elements is exhausted. 

6th. Convenience of form and freedom from noxious 
fumes or chemical deposits. 

jth. No polarization. 

8th. The Edison-Lalande Battery is now made 
in seven different types, each one of which is especially 
designed for the kind of work named. 
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DESCRIPTION AND CHEMICAL ACTION OF CELL. 


The elements employed in the Edisox-Lalande cell are zinc, from which the 
negative current is obtained, aud black oxide of copper (Cu. O) the positive cur¬ 
rent. The exciting liquid is simply a solution of caustic potash. The oxide of 
copper is obtained by the process of roasting copper turnings; the oxide is then 
ground into a fine powder and compressed into solid blocks, from which plates 
of a suitable size for the difierent cells are cut. These plates are suspended from 
the cover of the containing vessel, a porcelain jar, by means of a light frame¬ 
work of copper, one end of this framework carrying the binding post for the 
positive pole of the battery. Tliis framework is fastened rigidly to the cover. 
On each side of the copper oxide element in the larger type cells (but only on 
one side in the smaller types), is suspended a rolled zinc plate. These zinc plates 
are fastened by a bolt to a knob on the cover. This prevents any movement in 
the relative position of the elements, and does away with the necessity of using 
vulcanite separators to prevent any short circuits occurring in solution. The 
zincs are amalgamated, and, as in most batteries, the zinc is attacked more vig¬ 
orously near the top than at the lower part of the plate, the zincs for this cell 
are made slightly tapering, the thick part being uppermost. 

The exciting liquid employed in the battery consists, in all types, of a 25 per 
cent, solution of caustic potash in water, or in other words, of a solution of one 
pound of caustic potash, in three pounds of water. When the circuit is closed 
and the cell is put in action, the water is decomposed, the oxygen forming with 
the zinc, oxide of zinc, which, in turn, combines with the potash to form an ex¬ 
ceedingly soluble double salt of zinc and potash, which dissolves as rapidly as it 
is formed; the hydrogen liberated by the decomposition of the water, reduces the 
copper oxide to metallic copper. A layer of heavy paraffine oil § inch deep is then 
added to keep out the air and prevent creeping. As for inspection or supervision, 
so fruitful a source of trouble and expense with other batteries, this cell requires 
absolutely none. Polarization and local action are, as we have already inti¬ 
mated, entirely absent, the zincs never require cleaning, the solution does not 
crystallize or creep, and there is no porous pot to crack or lead cap to be con¬ 
verted into white oxide. No fumes or other noxious chemical products are given 
oir by the battery at any time during its existence; in fact, its presence could 
never be detected by the sense of smell, even in a ladies boudoir, and as for con¬ 
venience of form and dimensions, what could be better than a cylindrical porce¬ 
lain jar containing the two elements suspended from the cover? 

A SIMPLER FORM OF CELL IT WOULD BE IMPOSSIBLE TO IMAGINE. 
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In order to point out the advantages and capabilities possessed by the 
different types of the Edison-Lalande cell, which we manufacture, the fore¬ 
going table has been prepared by Mr. A. E. Kennedy, of the Edison 
Laboratory, comparing these and other well-known batteries on the market. 
It should be remarked, however, that most of these latter could not be prac¬ 
tically employed for any motor work. The local action in the chromic acid 
type and the polarization in the Leclanche, preclude their economic applica¬ 
tion for even very moderate deliveries of electric power. On the other 
hand, the Edison Lalande cell is free from objection on the score of either 
polarization or local action, and can be conveniently applied to sewing 
machine motors, fan motors, electric cauteries, small electric lamps and other 
purposes calling for moderate supplies of electrical power, in addition to the 
needs of telegraphy, telephony and electric bells or signals. 

A careful scrutiny of this table of the internal resistances, (second 
column), and maximum safe continuous discharges (last column), of the 
various types of Edison-Lalande cells, is most essential when selecting bat¬ 
teries for supplying heavy current for motor work, etc., as in such cases, 
the rate of discharge is the first thing to be considered, and is of far more 
importance than the capacity of the cell. For instance: our type “ C” cell 
has a capacity of 50 ampere-hours. It would not, however, be wise to 
employ a number of this type cell for operating a motor requiring 3 amperes 
to drive it, as the maximum safe continuous discharge of this cell is found, by 
the table, to be only 2 amperes (see last column). It would, therefore, be 
advisable to use type “ G ” cell or any of the larger models for this work. 

These remarks do not apply to cells used for cautery work, which 
deliver upwards of 30 amperes on short circuit, as in this case the current is 
used for only a few minutes at a time, and the battery can be used almost 
up to its maximum current discharge (as shown in the third column), wfthQVU 
deterioration. 
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ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


Type “ T ” Oell. 


ANNUNCIATOR MODEL. 



S*za ovef »H, <n. x 7 in. 


CAPACITY. 50 AMPERE-HOURS. 

Price complete, Porcelain Jars, - $1.30 


Price of Renewal Parts. 

Copper Oxide Plate (capacity, i charge).$o. 12 

Zinc Plate (capacity, 1 charge).oS 

Can containing 2 sticks Caustic Potash (1 

charge).12 

Bottle Heavy Parafflnc Oil, sufficient for 1 
charge.05 


Type “Q” Oell. 

SMALL TELEGRAPH AND MOTOR MODEL 



Size over all, in. x 8 in. 


CAPACITY. 150 AMPERE-HOURS. 
Price complete, Porcelain Jars, - $2.00 


Price of Renewal Parts. 

2 Zinc Plates (capacity, i charge), 12c. 

each.$0.24 

1 Copper Oxide Plate (capacity, 1 

charge).25 

Can containing 2 sticks Caustic Potash 

(1 charge).17 

Bottle Heavy Paraffine Oil, sufficient for 
1 charge.05 
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Type “ ZHI ” Oell. 

SPECIAL TELEPHONE MODEL FOR LOCAL TRANSMITTERS. 



CAPACITY. 40 AMPERE-HOURS. 

Price complete, - $2.50 

Including Porcelain Jar. 

The cell is made to fit battery box 
under transmitter. 

Price of Renewal Parts. 

2 Copper Oxide Plates (capa¬ 
city, i charge), 12c. each..$ .24 


2 Zinc Plates (capacity, 1 

charge), 8c. each.16 

2 Bottles Caustic Potash (1 

charge), 10c. each.20 

Bottle Heavy Paraffine Oil, 

sufficient for 1 charge. 05 


Type “12” Oell. 


WESTERN UNION TELEGRAPH MODEL. 



CAPACITY, 300 AMPERE-HOURS. 
Price complete, Porcelain Jar, $2.70 


Price of Renewal Parts. 

2 Zinc Plates (capacity, 1 charge), 


21c. each.$ .42 

1 Copper Oxide Plate (capacity, 1 

charge).46 

Can containing 2 sticks Caustic 

Potash (1 charge,).28 

Bottle Heavy Paraffine Oil, suffi¬ 
cient for 1 charge.05 
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TYPE “S” CELL. 

PHONOGRAPH MODEL. 

CAPACITY. 300 AMPERE-HOURS. 

Price complete, Porcelain Jar, $2.85 

Price of Renewal Parts. 

2 Zinc Plates (capacity, i charge), 21c. 

each. 4 2 

2 Copper Oxide Plates (capacity, 1 

charge), 25c. each,. 5 ° 

Can containing 2 sticks Caustic Potash (1 

charge). 

Bottle Heavy Paraffine Oil, sufficient for 1 
charge.. 



Sire over alt, in. x 13 iu. 


TYPE “ W ” CELL. 

Large Motor Model. 

CAPACITY. 600 AMPERE-HOURS. 

Price complete, Porcelain Jars, $4.85 


Price of Renewal Parts. 


2 Zinc Plates (capacity, i charge), 

38c. each.76 

2 Copper Oxide Plates (capacity 

1 charge), 46c. each.92 

Can containing 4 sticks Caustic 

Potash (1 charge).52 

Bottle Heavy Paraffine Oil, suffi¬ 
cient for 1 charge.08 
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Prices of Potash Sticks and Heavy Paraffine Oil for 
various Types of Ceils in Larger Quantities 
than Single Charges. 


Can containing 4 sticks Caustic Potash, Type B (2 charges).$0.16 

Can containing 4 sticks Caustic Potash. Type J (2 charges).22 

Can containing 8 sticks Caustic Potash, Type J (4 charges).40 

Can containing 4 sticks Caustic Potash, Type Q (2 charges).32 

Can containing 6 sticks Caustic Potash, Type Q (3 charges).48 

Can containing 8 sticks Caustic Potash, Type Q (4 charges).\. .60 

Can containing 4 sticks Caustic Potash, Type R or S (2 charges).52 

Can containing 8 sticks Caustic Potash, Type R or S (4 charges).96 

Can containing 8 sticks Caustic Potash, Type W (2 charges).96 

8 oz. Bottle Heavy Paraffine Oil, sufficient for 4 charges, Type J.08 


16 oz. Bottle Heavy Paraffine Oil, sufficient for 8 charges, Type J .... 12 

8 oz. Bottle Heavy Paraffine Oil, sufficient for 2 charges, Type Q or S. .08 

12 oz. Bottle Heavy Paraffine Oil, sufficient for two charges, Type R.. .10 

16 oz. Bottle Heavy Paraffine Oil, sufficient for 4 charges. Type Q or S. .12 

16 oz. Bottle Heavy Paraffine Oil, sufficient for 2 charges, Type VV.. .12 


1 quart Bottle Heavy Paraffine Oil.20 

Can Heavy Paraffine Oil, Half gallon.30 

Heavy Paraffine Oil, 2 or 3 gallon cans, per gallon...50 
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CAUTERY BATTERIES. 


The EDISOX Cautery Batteries have been specially designed to meet the 
large and increasing demand of physicians and surgeons fora reliable battery, 
capable of furnishing a very heavy current for cautery work. 

The battery, when set up, will last with ordinary use in cautery work for 
several months, during which time it requires no attention whatever, aud when 
exhausted, the elements can be renewed at a trifling cost. 

The cells are closed and the elements do not have to be removed from the 
solution, as there is practically no action when cells are not in use, and conse¬ 
quently no waste in battery. 

It is also equally well adapted for running small motors wound to suit 
battery, and for lighting electric headlights for throat work and other diagnostic 
purposes. 

Being a primary battery it is entirely independent of any external system, 
and does not require to be sent to a central station for recharging, as is the case 
with storage batteries. 

The interna] resistance is really only a fraction of an ohm, therefore the 
whole energy of battery is thrown into the external circuit, and our cautery 
cells will deliver on actual work from 20 to 30 amperes, according to the size. 

The three-cell battery on page 10 is intended only for use in light throat and 
nose work and is sent out complete with cautery handle and knife. For heavy 
work and where the physicinu also wishes to run motors and small diagnostic 
lamps we make the battery described on page 12. This we supply with either 
six or eight cells, according to the distance the leads have to be run from the 
battery to the rheostat. These cells, if desired, can be placed in a closet or cellar 
and connected to rheostat in operating room by heavy copper leads not smaller 
than No. 8 B. W. G. insulated wire. 

\Ve wish particularly to call the attention of the medical profession to some 
of the advantages our batteries have over any other Cautery Battery (either 
storage or primary), that should prove it to be indispensable to every well 
equipped office. 

They require absolutely no attention until they need recharging. The cur¬ 
rent is perfectly constant during the whole life of the battery, so that there is no 
danger of burning out either lamps or cautery knives. It is always ready for 
use. 

In volume III. of “A System of Practical Therapeutics." Dr. H. N. Spencer, 
of St. Louis, in his article on "Chronic Catarrhal Diseases of the Naso pharynx 
and Consequent Diseases,” says : “ By far the most perfect battery is the Edison- 
Lelande. 1 am indebted to professor Barker of the University of Pennsylvania,, 
for my first, knowledge of this instrument. Its superiority over all others consists 
in its absolute reliability. I have employed one daily for six months at a time 
without recharging it.” 
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EDISON 3 CELL CAUTERY BATTERY. 



Battery consists of 3 type “ W ” cells contained in a handsome polished 
lead lined oak box. 

Complete with Cautery Cords, Cautery Handle and one Knife, • $25.00 


For Prices of Renewal Paris of “ \V ” cell see page 7. 


This battery is not adapted for running either motors or diagnostic 
lamps, nor will it heat a platinum snare. 
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Erata : The first line on this page should read “ Edison 6 and 8 Cell,” instead or “ Edison 6 and 6 Cell." 

11 

EDISON G AND 6 CELL CAUTERY BATTERIES. 



Size, 2 ft. 2 in. long, i ft. 6 in. wide, 1 ft. 69 $ in. high. 


Battery consists of 
either 6 or S type “ W” 
cells contained in a 
handsome polished lead 
lined oak box mounted 
on castors, with lock 
and key. This battery, 
if desired, can be placed 
in a cellar or closet, and 
is connected to the 
rheostat with heavy 
wire leads. 


Outfit complete, com¬ 
prising 6 cells in box, 
combination lamp and 
cantery rheostat, in oak 
case with plate glass 
cover, cords, necessary 
connections, wiring and 
complete charge for 

battery, 

$60 00. 

Same outfit, only with 
8 cells instead of 6, 

$70 00. 


For Price of Renewal Parts of “W” cell see page 7. 


These batteries are also adapted for running small diagnostic lamps 
and motors, and for snare work. 
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EDISON CAUTERY HANDLE AND KNIVES. 


We wish to call particular attention to our improved Cautery Handle 
and Knives. 

The handle is adapted for both knife and snare work, and particular 
attention has been paid to the interior construction, so that all trouble 
caused by imperfect contact is eliminated—a fault so frequently found in the 
handles in present use. 

The knives are constructed on strictly scientific principles, so that the 
whole energy of the battery is concentrated in the platinum tip, instead of 
being wasted before reaching that point. 

We were induced to take up the manufacture of these knives from the 
fact that up to the present time there have been no cautery knives made to 
a 'definite standard. We may add that all these knives are thoroughly 
tested and standardized before leaving the factory and are guaranteed to give 
perfect satisfaction with the Edison-Lalande Cautery Battery. 



Cautery Handle complete. 

“ u without snare attachment 


$5.00 

4.00 





Cautery Knives, any pattern, each. 



No. 8. No. 9. No. 10. 
. $i.S° 



Curved and Straight Canulas, each 


$i-5° 
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EDISON CAUTERY INSTRUMENT CASE. 



Morocco Leather Case containin'* one Edison Cautery Handle, with snare attainment, 

cnnuln and Platinum snare, also one each Nos. 2 3, I and 5 Cautery knives. $16.00 


CAUTERY ACCESSORIES. 

Circular Cautery Rheostat in oak case, with bevelled glass front (see page 11). $17.00 

Circular Cautery Rheostat on polished oak base, with hard rubber top, without case.... 12.00 

Polished Oak Case with bevelled plate glass cover, lock and key, to contain Cautery 

Rheostat. 5.00 

Cautery Cords. 3.50 

Heavy Wire Cauterv Leads, ten feet long, per pair. 2.00 

Leads over 10 feet will cost per foot. .10 


DELEVAN CONDENSER.—For Throat Illumination. 




This Condenser has been designed to take the place of the old McKenzie Condenacr, where 
street current can be obtained. The incandescent lamp is so constructed that there is absolutely 
no shadow thrown on the object examined. It is fitted with a Ball and Socket attachment 
which allows the lamp to be adjusted to any angle, making it much more convenient to the 
operator. 

Price complete, with Flexible Cords and Plug Attachment, • $18.00. 
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GALVANIC OUTFITS. 


Switchboard and Batteries for Office Work. 


The Edison Galvanic Batteries and Switchboard for office 
work consists of 50 Edison-Lalande cells, Type “J," with switchboard, 
pole-changer and Faradic coil, with interchangeable fast and slow vibrator. 
This is the most complete outfit for a physician’s operating room, and will 
furnish a perfectly even and constant current during the whole life of 
battery, during which time it needs absolutely no attention whatever. 

The profession will readily recognize the great advantages offered by 
these batteries for Apostoli work, as, although it is absolutely necessary to 
use a perfectly even current for this work, it has hitherto been impossible to 
obtain a battery that would deliver a steady current, and recourse has had 
to be made to an adjustable rheostat for regulation as the current in battery 
fell off. This is now rendered unnecessary, as the Edison-Lelandc Battery 
will give absolutely the same current for hours or even days at a time if 
required. 

Dr. W. F. Hutchison of Providence, R. I. the Vice-President of the 

American Electro-Therapeutical Association, in his paper read before that 

body on September 24th, 1891, entitled “What a General Practitioner can 

do with Electricity,” says: “For office purposes, where maximum of life 

and minimum of trouble are requisites, I have not found anything equal to 

the New Edison Cell, marked Type “ J ” in his catalogue. It is neat, as 

cheap as any other, has a life of fifty ampere hours, which means a year’s 

work for a general practitioner, may be repaired by any one, and has that 

« 

most valuable of all qualities, it will stay, in other words, it will give the 
some voltage, about seven-tenths volt per cell, as long as any part of the 
elements remain. It does not commence work with one volt per cell and 
slide steadily down to nothing, as every variety of Leclanche cell does , one 
may always depend upon it." 
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G-a,l^ra,:n.ic S^^itclh.'bosird.. 



Hard Rubber Switchboard, in black walnut case, containing 50 
buttons, selector switch, pole changer, Faradic coil, with 
interchangeable fast and slow vibrator, sponge electrodes, 


battery cords and cable, as shown in the cut. $ 30.00 

The same with bevelled plate glass in top of case. 32.00 


Complete Outfit for office work, consisting of a Hard Rubber 
Switchboard, as above cut, and 50 type “J” cells (any number 
of which can be used on the induction coil), cords, sponge 
electrodes and cable. 95.00 

Unless specially ordered, cables for the above outfits will be 
supplied ten feet long. 

Cables of extra length will be charged for at per foot. .22 
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EDISON GALVANIC CABINET FOR OFFICE WORK. 


FLOOR SPACE 3 FT. 1 0 IN. X 2 FT.2 IN. 

This outfit consists of a handsomely carved quartered oak roll top cabinet, in the lower part of 
which are two sliding lead lined trays to hold 50 type “J " Kdison-Lalande cells, connected with the 
switchboard on top of cabinet. The switchboard is similar to the one on page 15. The cabinet 
has two drawers for electrodes, etc., and is fitted with Yale locks. No expense has been spared 
to make this the handsomest and most efficient outfit on the market. 

Price List. 

Cabinet as above, complete with cords, sponge electrodes and 50 type "J " cells (see page 5), 


price..$135.00 

The same cabinet with Kennelly milliammeter... 165.00 

Price of renewal parts for complete battery... 15.60 


EDISON COMBINATION CAUTERY AND GALVANIC CABINET. 


This cabinet is similar in design to the galvanio cabinet, and occupies the same space. It is 
fitted however, with a rheostat and 6 type " W ’’ cells for cautery work. 


Price complete .$180.00 

The same with Kennelly milliammeter. 210,00 
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3ra,ra,d.ic 33a,tteries_ 

The Edison Physicians' Faradic Battery is eminently 
adapted to the use of the profession, and consists of two Edison-Lalande 
cells connected to a powerful medical induction coil mounted on a polished 
hard rubber base; the whole outfit enclosed in a polished walnut box. 

The coil is so wound that the strength of current in the primary and 
secondary is perfectly progressive. 

The vibrations obtained are of a very pleasing character, being entire¬ 
ly free from uneven pulsations, a cause of considerable trouble frequently 
experienced. 

When battery is not in action, it is unnecessary r to re¬ 
move the zincs from solution (as in most other Faradic 
batteries), but simply to turn the switch, as there is no 
waste on open circuit. 

The current furnished by the cells is perfectly constant, so that battery 
can be used for hours without falling off in strength. 

The cost of renewal of battery is very low and perfectly easy to accom¬ 
plish. 

The Edison Family Faradic Battery fills a demand for a first- 
class battery at a moderate price. In construction, it is similar to the 
physicians’ battery, only that the coil is mounted on a walnut base to match 
the box, instead of hard rubber, and the cells have porcelain covers. 

In both these batteries the cells are perfectly airtight. 

EDISON PHYSICIANS* FARADIC BATTERY. 

Price Complete, in Polished 
Walnut Case, together with 

Sponge Electrodes.$ 15.00 

The same with interchangeable 

fast and slow vibrators_ 16.00 

Price of Renewal Parts For Both Cells. 


2 Copper Oxide Plates.$0.16 

2 Zinc Plates. 16 

Can containing 4 sticks Potash.. 16 
2 oz. Bottle of Oil sufficient for 2 
cells. 05 

Total.53 


The Copper Oxide Plate and Zinc 
Plate will stand two charges (one re¬ 
newal) of caustic potash solution be¬ 
fore being exhausted. 
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EDISON FAMILY FARAD1C BATTERY. 


Price complete, in Polished 
Walnut Case, together 
with Metal Electrodes. .$ 10.00 


Price of Renewal Parts For Both Cells. 


2 Copper Oxide Plates.$0.16 

2 Zinc Plates.16 

Can containing 4 sticks 

Potash.16 

2 oz. Bottle of Oil for 2 cells. .05 


Total.S3 



« 

The Copper Oxide Plate and Zinc will stand two charges (one re 
newal) of caustic potash solution before being exhausted. 


Prices of Accessories. 


Sponge Electrodes and Handles, per pair.$ 1.00 

Metal Handles. “ “ . 50 

Battery Cords. “ “ . 50 

Slow Vibrators, each. 1.00 
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THE 

KBXXELLY STANDARD AMMETER AND MILLI AMMETER. 



A fen- points demonstrating the special features distinguishing 
these instruments from all others non- in use. 

ist. They have no iron, steel, or magnetic metal in their moving parts, and 
consequently will not alter or demagnalize under any reasonable 
treatment. 

and. They are not affected by the earth’s magnetic field, nor even by the 
stray field of dynamos beyond a few feet radius. 

3rd. The scales are nearly uniform, and very distinct, being read off with 
mirror to avoid parallax. 

4th. The movements of the indicator are practically dead-beat. 

5th. The instruments are calibrated and standardized at the Edison 
Laboratory. 

6th. They have very low resistance and inductance, so that they possess 
great electromagnetic power, combined with very little influence 
upon the circuit whose current strength they measure. The 
resistance of the 500-miHiampere instrument is o. 3 ohm, and its 
inductance 5 microhenrys. 

7th. They are very compact and portable, the outside dimensions of the 
instrument being 6 % in. x 8<^ in. x 2^ in. high; and their weight 
in wooden case, six pounds. 

8th. There are no adjustments, levelling screws or clamps for shipment, so 
that the instruments are always ready for operation, and can be 
used in any position. 

9th. The binding posts are large and strong. They will take a large wire 
by penetration, or a small wire by clamping. 
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PRICK CIST. 


AMMETERS. 


Scale o to 5 amperes, divisions ^ ampere.$50.00 

“ o to 15 “ “ “ . 5°-°° 

“ o to 25 “ “ J- “ . 60.00 

*• o to 50 “ “ i “ . 65.00 


MI ELI AMMETERS. 


Scale o to coo inilliampcres, divisions 1 milliampere. $37.5° 

“ o to 200 “ “ 2 “ 37*50 

“ o to 500 “ “ 5 “ 37 * 5 ° 


Same Milliummclcrs with Hard Rubber Base and 


Nickel Plated Parts. 

Scale o to coo milliamperes, divisions 1 milliampere.$40.00 

“ o to 200 “ “ 2 “ . 40.00 

** o to 500 “ “ 5 ** . 40.00 


The abovt instruments are the ones generally carried in stock. Instru¬ 
ments with other readings can be very quickly furnished to order. 
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KENNELLY STANDARD STATIC VOLTMETER. 

FOR HIGH TENSION CURRENTS. BOTH CONTINUOUS AND 

ALTERNATING. 


Scale o to 600 volts.$40 00 

“ o to 1200 “ . 40.00 


This instrument is designed on the well known principle of the electrometer. 
The movable vane, (with 2 perpendicular grooved segments on each end), as 
shown in the cut, is suspended by a bililar suspension from the top of the hollow 
column, and is connected to the line. The fixed vane, which is of a similar 
shape but slightly larger, (and with 3 perpendicular grooved segments on each 
end), is placed in an inverted position relatively to the movable vane, and is 
connected to the ground. 

When the current is on the line, the movable vane becomes charged posi¬ 
tively, and the fixed vane, negatively; consequently the former, being free to 
move, is drawn into the channels between the perpendicular grooved segments 
of the latter, and the indicator travels over the scale, the reading depending 
wholly upon the difference of potential between the two vanes. 

Among the great advantages possessed by this instrument are the following: 
It consumes absolutely do current. 

It is not affected by dynamos. 

It is easily calibrated, and when once installed it never needs recalibration. 

The divisions in the scale are most open between the working limits of the 
various systems for which the instruments are designed, viz.: between 400 
and 600 volts on the 600 volt instrument, and between 800 and 1200 volts on 
the 1200 volt instrument. 
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Outfit complete, with charge to run 125 hours, • $25.00 

Consisting of four Edison-Lalande cells, type “S” porcelain Jars, in 
polished oak box, 25 inches long, 8 inches wide, 15 inches high; Motor 
Battery Cords, Fan and Guard. 


Edison Battery Motor, with iMneh fan and Guard, = $12.00 

The Motor with Fan occupies a space 10x12 inches. It is absolutely 
noiseless and the most efficient Battery Fan Motor on the market. 


Flexible Battery Cord connecting motor to battery. $ 1.00 


Complete Renewals for 4 cells, type “S” - ■ $4.70 

8 Zinc Plates, 21c. each. $1.68 

8 Copper Oxide Plates, 25c. each. 2.00 

8 sticks Caustic Potash in can.96 

Bottle Heavy Paraffine Oil. 12 


Total... .$4.76 
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EDISON IRON-CLAI) FAN MOTOR. No. 2. 



Outfit. Complete 

Including Motor with 7 
inch Fan, and Battery Cords, 
3 Edison-Lalande cells. Porce¬ 
lain Jars, type “Q” (in 
polished oak box 18% inches 
long, 7 inches wide, 9^ in¬ 
ches deep), with charge to 
run motor 75 hours, 

S15.50. 


Edison Iron-Clad Bat¬ 
tery Fan Motor with 
7-inch Fan, $8.00. 

We wish to call special at¬ 
tention to the following ad¬ 
vantages in this motor which 
are possessed by none other 
in the market. 

It is noiseless, has self- 
oiling bearings and is entirely 
enclosed in iron-clad case, 
being provided with glass 
window at rear for regulation 
of brushes. The workman¬ 
ship is of the very highest 
grade. 

IVhen ordering renewals 
for this outfit always state 
for type 


Complete renewals for 3 cells, type ‘ Q ” 

6 Zinc Plates, 12c. each. 

3 Copper Oxide Plates, 25c. each. 

6 sticks Caustic Potash in can. 

Bottle Heavy Paraffine Oil. 

Total, 


52.07 

. .$0.72 

• • -75 

.. .48 

. . .12 

...$2.07 
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Ed^or? Battery fT \otors for power. 



EDISON MOTOR No. 0. 


This motor is suitable for Jewellers 
and Dental lathes where only small 
power is desired. It is self-oiling and 
noiseless. 

Price, - $12.00. 



Scale H Sue. 


EDISON MOTOR No. 00. 


This motor is designed for 
heavier work, such as sewing 
machines, electro static ma¬ 
chines, etc. 

Price - $25.00. 
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EDISON DENTAL MOTOR OUTFIT. 



Price complete, $100.00. 



(C) Jeff Behary 2019 


183 






















































26 

Edisop Deptal /Tjotor Outfit^, 

CONSISTING OF" 

Edison Dental Reversing Motor with Suspension Spring and 
Coupling. 

Reversing Foot Switch and Connecting Cords. 

Flexible Shaft with Extra Flexible Extension and Hand-piece. 

6 Edison-Lalande Cells (600 ampere-hours), type “ W,” in lead 


lined polished oak box. 

Adjustable Rheostat. 

Wall Bracket. 

Price complete. SI 00.00 

Same, but with 8 cells “ W” for extra heavy work . I 10.00 


Same Outfit, but with Motor uot fitted to reverse 

and floor push in place of reversing switch, $85.00. 
Same, but with 8 cells “ W” for extra heavy work, $gs.oo 


Prices of Separate Parts. 

Edison Dental Reversing Motor, with coupling and suspension 


spring, in nickel plated case.$24.00 

Edison Dental Reversing Motor, with coupling and suspension spring 17.00 
Edison Dental Motor (not fitted to reverse), with coupling and 

suspension spring. 15.00 

Reversing foot-switch, with connecting cords. 1S.00 

Flexible shaft, with extra flexible extension and hand-piece. 17.00 

Wall Bracket, with bent arm. 6.00 

Standard Bracket with bent arm. 6.00 

Adjustable Rheostat. 8.00 

Battery of 6 Edison-Lalande cells “ W,” in lead lined polished oak 

box. 39.00 

Same battery without polished oak box. 29.00 

Floor push, with connecting cords. 3.50 

Metal case for enclosing motor.; . 7.50 
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THE EDISON SURGICAL MOTOR OUTFIT. 



COMPRISING: 

Motor with Suspension Spring and Coupling. Flexible Shaft with extra 
flexible Extension and Hand-piece. Regulating Motor Rheostat and Connecting 
Cords to Motor. Adjustable Standard with Bent Arm. 

Complete F*rice, = S45.00. 


Prices of Separate Parts. 

Motor with Coupling and Suspension Spring. $15.00 

Flexible Shaft, with Extra Flexible Extension and Hand-piece. 17.00 

Adjustable Standard with Bent Arm. 6.00 

Regulating Motor Rheostat. 8.00 


Battery of 6 Edison-Lalande cells, porcelain jars, type “ W,” with charge for 
same, $29.00. 

This battery is also suitable for Cautery work when used with a regulating 
Rheostat made specially for this purpose, which could be supplied together with 
heavy leads and cautery cords at an extra cost of $16.00. 
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THE EDISON SYSTEM 

FOR LIGHTING 

CELLARS, CLOSETS, VAULTS, ETC., 

By Miniature Incandescent Lamps. 

INEXPENSIVE. SAFE. AUT024ATIC. 


The plant consists of a battery 
of 6 Edison-Lelande cells, type “S,” 
and the necessary number of time- 
switches and lamps. 

The lamp can be placed (for 
example), at any convenient point 
in the basement or cellar, and the 
time-switch at the head of the 
stairs. 

By turning the handle of the 
switch once, before going down, 
the lamp will burn for 2)4 minutes, 
when it is turned off automatically. 
By turning it two, three, or four 
times the lamp will burn 5, 
or 10 minutes respectively. 

The battery will run one lamp 
for 100 continuous hours, and as 
there is no waste when not in use, 
and no attention needed, it will be 
found very economical, and will last 
with ordinary use a year or more. 

Three or four lamps and switches 
can be used with the same battery. 


PK ICE LIST. 

Outfit, consisting of 1 time-switch, 1 four (4) candle power lamp 
with shade and socket, and 6 Edison-Lelande cells, type “S” 
porcelain jars, - $20.00 

The same, with 6 Edison-Lalande cells, type “ VV ” (which has twice 

the life of type K),.- 32.00 

Extra time-switch, socket and lamp, - - 3.50 
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Notice to Purchasers. 


This catalogue supersedes previous editions. 

Care should be taken to give the present number as well as name of 
every instrument ordered. 

All prices are strictly net and subject to change without notice. 

Our terms are cash with order, or thirty days time when satisfactory 
reference is furnished. / 

If desired, goods will be shipped by C. O. D. express at purchaser’s 
expense, provided remittance accompanies the order equal to one-third the 
total amount of bill. 

No order for less than five dollars will be sent C. O. D. 

Telegraph orders should be confirmed immediately by mail. 

Whenever possible it is desirable to place orders several weeks before 
delivery is required. 

Remittance should be made by express money order, postal money 
order, sight draft or registered letter. 

Packing and cartage are always extra. 

Due care is exercised in preparing for shipment, but we assume 
absolutely no responsibility for damage to goods after they leave our hands. 

Edison Manufacturing Co. 
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THE PRINCIPAL POINTS IN FAVOR OF THE 

Edison-Lalande Battery. 

—..— 

ist. High and constant available electromotive force. 

2nd. No local action, and, therefore, no loss of energy, while 
the cell is idle — the chemical action in cell is less than one per 
cent, per month 

3rd. Extremely low internal resistance. 

4th. Heavy current delivery, absolutely constant. 

5th. Cheap materials easily obtained. 

6 th. No attention or inspection required until all the energy 
of its elements is exhausted. 

7th. Convenience of form and freedom from noxious fumes 
or chemical deposits. No creeping. 

8th. No polarization. 

9th. Will not freeze at lowest temperature. 

10th. The Edison-Lalande Battery is now made in ten 
different types, each one of which is especially designed for the kind 
of work named. (See page 8.) 

Particular attention is directed to the Edison-Lalande 
cells , types V and Z, illustrated on page 13 , as both these 
models have steel enameled jars , with liquid-tight covers , 
and are specially suitable for use with portable gas engines, 
including marine and traction engines , etc., etc. Both types 
are strongly and well made, and will stand any amount of 
hard usage. They are also well adapted for PORTABLE 
phonograph batteries. 
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Description and Chemical Action 



of 


The elements employed in the EDISON-LALANDE cell are zinc, which 
forms the negative pole, and black oxide of copper (Cu. O ), the positive 
pole of the battery. The exciting liquid is simply a solution of caustic 
potash. The oxide of copper is obtained by the process of roasting copper 
turnings; the oxide is then ground into a fine powder and compressed into 
solid blocks, from which plates of a suitable size for the different cells are 
cut. These plates are suspended from the cover of the containing vessel (a 
porcelain jar), in a grooved copper frame, the sides of which are rigidly 
bolted to the cover by means of thumb nuts, one of which also serves as the 
positive pole of the battery. On each side of the copper oxide element in the 
larger type cells (but only on one side in the smaller types) is suspended a rolled 
zinc plate. These zinc plates are fastened by a bolt to a knob on the cover. 
This prevents any movement in the relative position of the elements, and does away 
with the necessity of using vulcanite separators to prevent any short circuits 
occurring in the solution. The zincs are amalgamated, and as in most batteries, 
the zinc is attacked more vigorously near the top than at the lower part of the 
plate, the zincs for this cell are made slightly tapering, the thick part being 
uppermost. 

The exciting liquid employed in the battery consists, in all types, of a 35 
per cent solution of caustic potash in water, or in other words, of a solution of 
one pound of caustic potash in three pounds of water. When the circuit is 
closed and the cell is put in action, the water is decomposed, the oxygen form¬ 
ing, with the zinc, oxide of zinc, which, in turn, combines with the potash to 
form an exceedingly soluble double salt of zinc and potash, which dissolves as 
rapidly as it is formed ; the hydrogen, liberated by the decomposition of the 
water, reduces the copper oxide to metallic copper. A layer of heavy paraffine 
oil 3 3 inch deep is then added to keep out the air and prevent crcepiug. 
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This battery lias au initial 12. M. P. of .95 roll, which drops to .7 volt on 
closed circuit. It Is made in a variety of sizes, each adapted to a particular 
class of work. Taking the type "U" as a standard, this particular cell is 6 
Inches by S Inches, the same size as the Western Union gravity battery. At 
first sight it appears that the E. M. F. is low. The internal resistance Is, 
however, correspondingly lower (in this particular cell being only .043 ohm), 
and consequently It follows that tlie AVAILABLE E. M. F. (potential differ¬ 
ence) is very high. 

To take an instance; Two cells of six inches by eight inches gravity bat¬ 
tery. when first set up. will have an E. M. F. of 2.15S volts, and an internal 
resistance of l ohm. Two cells of ED1SOX-I.ALANDE battery of type “It” 
will have an E. M. F. of 1.4 volts, and an internal resistance of .OSO ohm. 
Suppose these two different batteries each work through a resistance of 1 
ohm; the resulting current will be: 

E M F. 1ST. HES. EXT. RES. TOTAL RES. CURRENT. 

Two cells gravity 2.1-78 volts 1 ohm 1 ohm 2 ohms 1 079 amperes 

Yuhinii'" type R \ u4 ° “ 0 080 " 1 " 1-08* " L289 “ 


Furthermore, as is well known, the drop of E. M. F. across any particu¬ 
lar resistance in a circuit, is proportional to the ratio of that resistance, to 
the total resistance of the circuit. 

It follows, therefore, that the proportion of the E. M. F. absorbed by the 
internal resistance of the gravity battery is 50 per cent of the generated E. 
M. F.. whereas in the EDISOX-LALANDE battery the E. M. F. absorbed in 
like manner is S per cent. If the external resistance were less, the results 
would be still more in favor of the EDISOX-LALAXDE. Again, In this 
case we have taken the gravity battery at Its best, but on working this bat¬ 
tery the internal resistance would constantly Increase; which would absorb a 
corresponding proportion of the E. .M. F., with a necessarily diminishing 
current in the external circuit. The internal resistance in the EDISOX-LA- 
I.AXDE cell, on the contrary, falls during the whole life of the battery, on 
account of the negative electrode, oxide of copper (which is a bad conduc¬ 
tor), being continuously reduced, during the period that the circuit is closed, 
to metallic copper, which is a good conductor. This action virtually increases 
the size of the negative electrode, thereby lowering the internal resistance. 

One of the chief points of superiority of this battery is the absence of 
local action when not in actual service. In an actual test made with 40 of 
these cells by Dr. A. E. Ivennolly, at the time he was Chief Electrician at 
the Edison Laboratory, it was found that the average loss of zinc in each cell 
for a period extending over three months was a fraction over 1 per cent per 


month. 
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In making this test the zincs In each cell were most carefully weighed ou 
accurate bnlnuces when the battery was lirst set ui>, and again at the end of 
each mouth, wiib the above result. 

Still another good feature is that no attention is necessary until the 
charge is entirely exhausted; that there are no noxious or poisonous fumes, 
and that the permanent parts of the battery do not deteriorate with time, as 
is tin* case with other batteries. This battery is now extensively used for all 
closed circuit work requiring considerable current, aud It gives universal 
satisfaction. It can also lie equally well employed for open circuit work, 
such as burglar alarms, hotel annunciators, telephones, call-bell circuits and 
railway crossing signals. 

In order to point out the advantages and capabilities possessed by the 
different types of the EDISOX-LALAXDE cell, which we manufacture, the 
table on the opposite page was prepared by I)r. A. E. Kennedy, when Chief 
Electrician of the Edison Laboratory, comparing those and other well-known 
batteries on the market. It should lie remarked, however, that most of 
these latter, could not be practically employed for any motor work. The 
local action in the chromic acid type, and the polarization in the Leclnnche, 
preclude their economic application for even very moderate deliveries of 
electric power. Ou the other hand, the EDISOX-LALAXDE cell is free from 
objection on the score of either polarization or local action, and can be con¬ 
veniently applied to sowing machiue motors, fan motors, electric cauteries, 
gas engine igniters, small electric lamps aud other purposes calling for mod¬ 
erate supplies of electrical power, in nditiou to the needs of telegraphy, tele¬ 
phony and electric bells or signals. 

A careful scrutiny of the internal resistances (second column of table) 
and maximum safe continuous discharges (last column) of the various types 
of ED1SOX-LALAXDE cells, is most essential when selecting batteries for 
supplying heavy current for motor work. etc., ns in such cases, tlie rate of 
discharge is the first thing to be considered, and Is of far more importance 
than tin* capacity of the evil. For instance: The type "J” cell has a ca¬ 
pacity of 50 ampere-hours. It would not. however, lie wise to employ a num¬ 
ber of tills type cell for operating a motor requiring 5 amperes to drive it. as 
the maximum safe continuous discharge of this evil is found, by the table, to 
be only 1 ampere (see last column). It would, therefore, be advisable to use 
type “It" cell or any of the larger models for this work. 

These remarks do not apply to cells used for cautery work, which de¬ 
liver upwards of 50 amperes on short circuit, as In this case the current is 
used for only a few moments at a time, and the battery can be used almost 
up to its maximum current discharge (as shown in the third column), with¬ 
out deterioration. 
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Advice as to which type of cell to use on various 

lines of work. 

Enel) type of cell 1ms been constructed to fill special requirements of the 

electrical profession. Thus we recommend their use ns follows: 

Type B. for Medical Induction Colls; see pages 45. 40 and 47. 

Type J. for Telephone. Annunciator, Induction Coil. Medical Galvanic and 
Electric Bell work. 

Type X. for I.ocnl and I.our Distance Telephone. 

Type <J. for Gas Engines, Small Fan Motors. Spark Coils, Large Annuncia¬ 
tors and Burglar Alarms. 

Type V. (Liquid-Tight) for Marine and Traction Gas and Gasoline Engines, 
and Portable Battery for Phonographs. (Sec page 13.) 

Type Z. (Liquid-Tight) for Marine and Traction Gas and Gasoline Engines, 
and Portable Battery for Phonographs. (See page 13.) 

Type It. for Gas Engines. Fan Motors, Phonographs, District Telegraph. 

Fire Alarm Telegraph. Local and Main I.iue Batteries, Turn¬ 
table Motors. Electro-plating, Itailrond and Crossing Bell 
Signnls. 

Type Y. for Railroad and Crossing Bell Signals: specially suitable for track 
circuit work 

Type S. for Fan Motors. Phonographs. Electro-plating. Chemical Analysis. 

Miniature Lamps, Sewing Machines. X-llay Coils. Hclman Cen¬ 
trifuge. Railroad and Crossing Bell Signals. 

Type W. For Cautery Batteries. Dental Motors. Small Power Motors. Sew¬ 
ing Machines. X-Rny Coils and Ileiinan Centrifuge. 


Read Carefully Before Setting ii|t Batteries. 

A Few Points to be Observed in the Installation and Care 
of EDISOS-LALANDE BATTERIES. 

Solution. 

When Hixing Solution. Do not put the potash Into the water and 
leave it to dissolve, sis It will solidify at the bottom of the jar unless the solu¬ 
tion is stirred constantly until the potash is entirely dissolved. 

The solution will burn the skin and clothes. Care should be exercised 
when stirring, to avoid splashing it. If it is quickly removed from the skin, 
by rubbing it oil' with a piece of tissue paper, no inconvenience will result 
Any animal or vegetable (not mineral) oil or grease will accomplish the 
same result, ns it will saponify it and render it harmless. 

The proportion of potash to water in making solution is 1 pound potash 
to 3 pounds water for all types of cells, and the solution when first made will 
show a density of 1.25 specific gravity on the hydrometer at a tenq>erature 
of 00 deg. Fahr. It should not be tested until it has cooled down, as tln- 
denslt.v is less when the solution is hot. 

When the solution is exhausted it will show a density of 1.32 to 1.34 on 
the hydrometer. We make special hydrometers, reading between 1.25 aud 
1.34 for testing purposes. 
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The weight «f potash and quantity of heavy paraffine oil used in each 
type of cell we make, are as follows: 


Type A or B, 1 can granulated potash, weight 2 l > oz. to 8 oz. water, I oz. oil 
ii i „ r i u ii ii ii o__ O/i „ ■! o ii 


II 

J or C, 

1 

II II 

II 

Cl 

8 oz. 

to 

24 oz. 

■ I 

2 oz. 

II 

II 

Oor E, 

1 

(1 II 

II 

II 

1 lb. 

to 

3 lbs. 

II 

4 oz. 

II 

II 

v, 

I 


ii 

II 

1 lb. 

to 

3 lbs. 

II 

4 oz. 

II 

II 

z, • 

1 

II il 

II 

II 

11 oz. 

to 

2 lbs. 

«• 

2 oz. 

l( 

II 

Sor K, 

I 

• 1 II 

II 

II 

2 lbs. 

to 

6 lbs. 

II 

4 oz. 

II 

• 1 

R or G, 

1 

!• II 

II 

II 

2 lbs. 

to 

6 lbs. 

II 

6 oz. 

II 

II 

Y, 

1 

II II 

• 1 

II 

2 lbs. 

to 

6 lbs. 

II 

6 oz. 

II 

II 

WorP, 

1 

II ii 

II 

11 

4 lbs. 

to 

12 lbs. 

II 

8 oz. 

II 

II 

Xor D. 

2 

bottles (one for each partition), each containing 5 Vi 

OZ. 

potash to 16 


oz. water in each partition, 2 oz. oil in each partition. 


The solution must always be renewed when the zincs and oxides are 
renewed, as It is then completely saturated with /.inc oxide, which is held in 
solution, and is really changed into ziuente of potash. Ii the old solution is 
not changed, but used over again, it Anally becomes super-saturated with zinc 
oxide, which will solidify near the bottom of the eell in the form of needle- 
like crystals, and the efficiency of the battery will lie greatly Impaired. 

The solution should always reach to the lower colored line in the jar 
after it has cooled down, and it may then probably be found necessary to 
add a little water when settiug up the eell. to bring it to this line again, ns 
the volume of solution diminishes and the density increases as It cools. 

When these cells are Lsed on outside work and ARE EXPOSED TO TEM¬ 
PERATURES VARYING FROM FREEZING TO 40 DEGREES BELOW ZERO, it is 
advisable to use a 20 per cent, solution of caustic potash, as when a solution 
of this density is employed, the batteries will work much better in extreme cold 
weather, as the solution will not thicken in the least, whereas, when a 25 per 
cent, solution is used at these low temperatures, there is a tendency of the 
solution to partially jellify, which impairs the efficiency of the battery FOR THE 
TIME. The denser solution is, however, to be preferred for ordinary work, as 
the efficiency of the battery is somewhat higher when using a 25 per cent, 
solution in ordinary temperatures than when using a 20 per cent, solution. 
i The following table gives the proportionate weights of potash and water for 
low temperature work, and it is advisable to always use this density of solu¬ 
tion on Railway Signal Work, where the batteries are placed in exposed positions. 


Type J 

or 

c, 

gran. 

potash, weigh 

A 6 

oz. to 

24 oz. 

water, 

2 

oz. 

oil 

II 

0 

or 

E, 

ii 

11 

If 

12 

oz. to 

3 lbs. 

II 

4 

oz. 

II 

II 

V, 



it 

II 

II 

12 

oz. to 

3 lbs. 

It 

4 

oz. 

II 

II 

z, 



ii 

II 

II 

8 

oz. to 

2 lbs. 

• c 

2 

oz. 

II 

II 

s 

or 

K, 

ii 

II 

II 

IK 

lbs. to 

6 lbs. 

II 

4 

oz. 

II 

II 

R 

or 

G, 

ii 

II 

II 

IK 

lbs. to 

6 lbs. 

II 

6 

oz. 

II 

II 

Y, 



ii 

II 

II 

IK 

lbs. to 

6 lbs. 

»l 

6 

oz. 

II 

II 

W 

or 

P, 

ii 

II 

II 

3 

lbs. to 

12 lbs. 

II 

8 

oz. 

II 

II 

X 

or 

D, 

(each 

partition) 4 

OZ. 

potash 

to 

1 lb. 

II 

2 

oz. 

II 
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Paraffine Oil. 

The oil used in this buttery Is :i very heavy pure mineral oil of high 
viscosity. The object which this oil attains is not to prevent evaporation 
(although it also serves tills purpose), hut to prevent creeping of the solution 
up the zincs. If the oil is omitted, the zincs are rapidly attacked above the 
solution, by tin* potash extracting carbonic acid from tin* air and becoming 
carbonate of (Kitasli. This acts most destructively on the tops of the zinc 
plates. nlHive the solution, which are dually reduced to the consistency of 
paste, and are totally disintegrated, although tin* part immersed in the solu¬ 
tion remains intact. 

The great imjiortance of using the correct oil will thus lie seen at once, 
as the ordinary heavy parathoe oils in the market have not sufficient viscosity 
to prevent this creeping. We should therefore strongly advise our custom¬ 
ers to always order their oil from us. as we experimented for upwards of n 
year before we obtained a grade that we could absolutely rely upon. Do 
not stint tin* amount used. The layer of oil should l>e 9s Inch deep on all 
cells. 

Zincs. 

The zincs used in all our cells, except type 1> or X will only last oue 
charge of solution. At the end of this time they will be reduced to a skele¬ 
ton. It is important always to see that the necks of the zincs where they 
are bolted to the long binding-post bolt are clean and bright, so as to insure 
good electrical contact; also see that the binding-post bolt and nut are per¬ 
fectly dealt and bright. For cleaning Hat surfaces employ a small piece of 
emery paper, and the bolts themselves could be dipped Into a dilute solution 
of sulphuric add and water, as described more fully later on. 

Copper Frames 

When renewing the battery, it is desirable to dean the inside grooves of 
the copper frames, where the copper oxide plates make contact, so as to en¬ 
sure a good electrical connection. This is specially Important where the 
batteries are required to give a heavy current for cautery or motor purposes. 
These frames can be easily cleaned by wrapping a small piece of emery 
paper round a stick which will jusi til into the grooves, or by immersing them 
in a dilute solution of 1 part of sulphuric add and 4 parts water, aud then 
carefully i insing them in clean water, to remove all traces of the acid. 

Copper Oxide Plates. 

These plates are made of compressed copper oxide, the surfaces of which 
arc reduced, by a special process, to metallic copper. 

The amount of copper oxide used in each cell is so calculated that it will 
lie entirely reduced to metallic copper when tin* zincs are consumed aud t lie 
solution Is exhausted. 

TO ASCERTAIN IF THE OXIDE PLATES ARE EX¬ 
HAUSTED : Pick into the body of the oxide plates with a sharp poiuted 
knife. If they are red throughout the entire mass, they are completely ex¬ 
hausted aud need renewing. If. on the contrary, there is a layer of black in 
tin* interior of the plate, there Is still s uue life left, the amount being de¬ 
pendent entirely upon the thickness of the layer of black oxide still left. 

IT IS VERY POOR ECONOMY TO USE EXHAUSTED 
OXIDE PLATES OVER AGAIN, as the battery will then polarize on 
account of there being uo oxide of copper left to act as a depolarizer. To ex¬ 
plain Ibis more fully, it should be remembered that the action of the cell is 
as follows: 
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Electro-Chemical Action of Battery. 

W'lieu c lit* circuit i?* closed, the water of the solution Is dceom|>oscd into 
nascent oxygen and hydrogen. The oxygon goes to the zinc plate (the nega¬ 
tive pole), and unites with It. forming oxide of zinc. This, in its turn, is dis¬ 
solved hy the potash solution, forming zincate of potash. The hydrogen 
gi**s to the oxide of copper plate (the positive polel. and uuites with the 
oxygen in the oxide of copper, forming water <H* O). leaving behind metallic 
copper. As the oxide plate is porous, this action goes on. when ihe battery is 
in service, until the oxide plate is reduced throughout its entire mass to 
metallic copper in a tinely divided state, and there being no more oxide of 
copper left, the hydrogen will then collect in bubides on the surface and In 
the interior of tin* plate, and polarization will ensue. 

When the cells are only used over extended intervals of time (remaining 
idle during the balance of the time), it is advisable to keep them always on 
c!o33l circuit through a high resistance, as there is a tendency of the solu¬ 
tion to reoxidize the reduced copper surface of the oxide plates, and conse¬ 
quently Just enough current should be taken from the battery to overcome 
this action. In practice it is found that a current of 15 mlilinmpercs for 
types <>. U and S. and 25 mlllinmperes for type \V is sutlicicut to accomplish 
tlds result. Our rheostats for cautery and dental work are all provided with 
these hlgh-resistAnee shunts, which are placed inside the rheostat box. 

CAUTION. The oxide plates should never be removed frocn the 
potash solution and allowed to dry in the air, as, if this is dono, the 
surface of the plates bocomos rooxidizod, by absorbing the oxygen 
from the air, and the oxide thus formed is much more difficult of 
reduction than the original oxide of which the plates are formed 
The internal resistance is consequently vory greatly increased, and 
the current materially diminished. 

The difference of one inch in the height of the 
solution in the jars, determines the success or 
failure of these batteries. 

Too great stress cannot be laid on tin* necessity of observing (when set¬ 
ting up the cells) that the top ot the oxide plate is fully one inch below 
the surface of the potash solution, and consequently about 
inches below the top of the oit. 

In some of the W jars it is just possible that the position of the two col¬ 
ored lines (referred to in the directions for setting up the cells) may Ik* 
slightly lower than the standard distance from the top. It is therefore bet¬ 
ter. when setting up these eells (after the elements have been immersed in 
tlie solution), to raise the cover of each jar slightly, so as to ascertain the 
height of the solution above the top of the oxide plates, which can in* noted 
by observing how far tlie insulating tubes on the fra Die sides are covered by 
Ihe solution. If 1*4 inch* s of tin* lower end of these tubes Is not covered by 
the solution and oil, add a little mor • water to bring it up to tins position. 

Note. Where batteries are placed in warm places they should be exam¬ 
ined every two or three months to see that the solution Inis not evaporated. 
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ns tills will gradually take- place. in spin <>t tin* oil. if they niv in a liot 
room. If the solution is fouiul to have evaporated, add more water to bring 
it again to the proper height 

THE IMPORTANCE OF KEEPING THE CELLS FILLED 
TO THE PROPER HEIGHT will lie seen from the following ex¬ 
planation. The reduced surface of the copper oxide plate is covered with a 
fine dust of copper, particles of which become detached when the plate Is put 
into the solution. These particles rise to the surface of the solution, and 
float underneath the layer of oil. If, therefore, the surface of the solution is 
only on a line with the top of the copper oxide plates these particles will in 
time form a bridge from the zincs to tin* oxide plate, ami a short circuit will 
be established in the cell itself, which will destroy it and cause the zincs to 
eat off at the line of the solution. 

Oncother point yet remains to be noted. It Is of the first importance that 
all binding posts and connection wires should be kept clean and bright at 
the points of connection. 


Table Showing Relation Between Old and New' Models. 


We have discontinued making Edison • Lalande cells, typos A. C. D. E. 
F, <1. K. L, M, X. 1’ and T. and have substituted newer models specified 
below, and as listed on pages 11, 12. 13, I I and 15. We still keep on hand 
Renewal Parts for these earlier types above referred to. so that cus¬ 
tomers having these colls in sendee will not in* inconvenienced. 


Old type C 
•• D 

“ E 

** G 

“ K 

.. P 


is now represented by 

44 14 it 

44 •* 

•4 44 il 

• 4 «• 44 

•4 44 44 


new type J. 

X. 


*4 


Q. 

It. 

S. 

W. 


The only change In these cells is that the zincs in the new types are 
bolted to a porcelain knob oil the cover and consequently have a hole in the 
neck for tlie bolt to pass through, instead of being made with a hook, as in 
earlier models. The oxide plates, potash and oil. will do for the new and old 
types equally well. 

Types A. F, L. M. N and T are not represented by new models, but arc 
dropped altogether, as we found that the sizes we now make will till all the 
requirements of the trade. 


The following list will be of service to dealers 
carrying a line of our batteries on hand. 


Oxide plates for 

• • 44 

44 4 4 

44 44 

Potash cans for 

> • ii 

4 4 44 

«■ 14 

Bottles of Oil for 

« 4 44 

44 41 

4 4 4 4 


A & B cells 

C, J & X cells 

E. F. K. L. O. S & V cells 

G. M. P. R, W & Y 

C. J & N 

E. O. Q & V 

G. R. K. L. S & Y 

M, P & W 

C. J. N & Z 

E. F. K. L. Q. S & V •• 
G. R & Y 
M, P, T & W 


arc the same size. 

44 44 

4 1 •4 

44 44 

«4 € 

44 44 


I 4 


4 • 


*• 2oz. per cell. 

•• 4 •< •* 

($ *• " 

.. 3 .. .. 


Zincs for each type of battery will have to be ordered for that particular 
type. ' 
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ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Price List 

Edison-Lalande Batteries. 



TYPE “J” CELL. 

Annunciator Model. 

Capacity 50 Ampere-Hours. 

Price Complete Cell, with Porcelain Jar, $1.30 

Price of Renewal Parts. 

Copper Oxide Plate (capacity, 1 charge) . §0.12 

Zinc Plate (capacity. 1 charge), ... .08 

Can containing 1 charge Caustic Potash, . .12 

Bottle Heavy Paraffine Oil, 1 charge, . .05 

For prices of permanent parts of cell see pasc 17. 


TYPE “X” CELL 

Special Telephone Model for Local and Long Distance Trans¬ 
mitters. 

Capacity 40 Ampere-Hours. 

Price Complete Cell, with Porce* 
lain Jar, .... - $2.50 

The cell is made to fit battery box under 
transmitter. 



Price of Renewal Parts. 

2 Copper Oxide Plates (capacity 1 


$ 0 . 2 + 


charge), 12c. each, 

2 Zinc Plates (capacity, 1 charge), 

Sc. each, . . .10 

2 Bottles Caustic Potash(lcharge), 

15c. each, ...... 20 

Size over an 4 * * in. Bottle Heavy Paraffine Oil, 1 ch’ge, .05 

Jar only 4% x 454 x 5K. For prices of permanent parts of cell sec page 17. 
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TYPE “Q” CELL. 

Small Fan Motor and Gas Engine Model. 

Capacity I 50 Ampere-Hours. 

Price Complete Cell, with Porce¬ 
lain Jar, . $2.00 


Price of Renewal Parts. 

2 Zinc Plates (capacity, 1 charge), 

12c. each,.$0.24 

1 Copper Oxide Plate (capacity, 1 

charge),.25 

Can containing 1 charge Caustic Pot¬ 
ash, . •17 

Bottle Heavy Paraffine Oil, 1 charge, .05 

Jar only. in. For prices of permanent parts of cell see page 17. 



TYPE “R” CELL. 


Gas Engine and R. R. Crossing Signal Model. 


Capacity 303 Ampere-Hours. 



Price Complete Cell, with 

Porcelain Jar, • = • $2.70 


Price of Renewal Parts. 


2 Zinc Plates (capacity, 1 charge), 

21c. each,.$0.42 


1 Copper Oxide Plate (capacity, 1 

charge),.46 


Can containing 1 charge Caustic 

Potash,.28 


Size over all, 6>i x 10 in. 
Jar only. x 8K in 


Bottle Heavy Paraffine Oil, 1 ch’ge, .05 

For prices of permanent parts of cell see page 17. 
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TYPE “Z” CELL. 

Small Marine and Traction Gas Engine Model. 

Liquid*Tisht Steel Enameled Jar. 

Capacity IOO Ampere-Hours. 

Price, Complete, - • • $1.75 

Price of Renewal Parts. 

1 Copper Oxide Plate (capacity 1 

charge),.$ .20 

1 Zinc Plate, (capacity 1 charge), . . .25 

1 Can Caustic Potash (capacity 1 

charge),.15 

Bottle Heavy Paraffine Oil (1 charge), .05 

For prices of permanent ports of cell see page 17. 

Soft Rubber Gasket Rings, each, .15 


TYPE “ V ” CELL. 

Marine and Traction Gas Engine Model. 

Liquid>Tight Steel Enameled Jar. 

Capacity I 50 Ampere-Hours. 

Price, Complete, ■= * $2.50 

Price of Renewal Parts. 

1 Copper Oxide Plate (capacity 1 

charge),. $ .25 

1 Zinc Plate (capacity 1 charge), . .30 

1 Can Caustic Potash (capacity 1 

charge),.17 

Bottle Heavy Paraffine Oil (1 ch’gej, .05 

For prices of permanent parts of cell see page 17. 

Soft Rubber Gasket Rings, each, .15 



Sire over all x S in. 
Jar only. 5 X7 in. 



Sire over all in. 

Jar only. * 6 in. 
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TYPE “Y” CELL. 



Track-Circuit and Crossing-Bf.ll Signal Model. 

300 Ampere-Hours. 

Price Complete Cell, with 
Porcelain Jar, * - ■ 


Price of Renewal Parts. 


1 Zinc Plate (capacity 1 
charge) . 

1 Oxide IMate (capacity 1 
charge),. 

1 Can Caustic Potash (capaci¬ 
ty 1 charge\ .... 

1 Bottle Heavy Paraffine Oil 
(capacity 1 charge), . . 


$2.50 


$ .30 


.4G 


.2S 


.05 


Si*e over all 6 % x 10 in 
Jar only. 654 x in 


I ? or prices of permanent parts of cell see page 17. 



Size over all .s>, x 13 In. 
Jar only. sJ 4 x 11 in. 


TYPE “S” CELL. 

Phonograph and Fan Motor Model. 
Capacity, 300 Ampere-Hours. 

Price Complete Cell, with 

Porcelain Jar, = * - $2.85 


Price of Renewal Parts. 

2 Zinc Plates (capacity 1 charge), 

21c. each,.$0.42 

2 Copper Oxide Plates (capacity 1 

charge), 25c. each, .... .50 

Can containing 1 charge Caustic 

Potash, . .28 

Bottle Heavy Paraffine Oil, 1 ch’ge, .05 


For prices of permanent parts of cell see page 17. 
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Size over all ~,V: x 15 in. 
Jar only, x 13!;- in. 


TYPE “W” CELL 

Cautery and Dental Motor 
Model. 

Capacity, 600 Ampere-Hours. 

Price, Complete Cell with 
Porcelain Jar, « * - $4.85 


Price of Renewal Parts. 


2 Zinc Plates (capacity 1 


charge), 3Sc. each. 

$0.76 

2 Copper Oxide Plates (capa¬ 


city 1 charge), 4Gc. each, 

.92 

Can containing lcharge Caus¬ 


tic Potash, .... 

.52 

Bottle Heavy Paraffine Oil, 1 


charge,. 

.08 

For prices of permanent parts of 
page 17. 

cell see 


EDISON EXHIBITION PHONOGRAPH BATTERY. 



Consisting of 4 Liquid-Tight 
Steel Cells, Type “V,” capacity 
150 ampere-hours, in polished oak 
case, with strap for carrying same. 

Price, Complete, - $12.00 

This battery will run the phono¬ 
graph for 50 hours with single 
charge, and as it is absolutely liquid 
tight, it is specially recommended 
for travelling exhibition work. 

Price of renewal parts for 4 “V" 
cells (see page 13), • - $3.08. 
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THE EDISON 

Portable Phonograph 

and 

Gas Engine Battery. 
TYPE “O.” 

Price, complete, - $20 00 


Cost of Renewal Charge for 
Complete Battery, $2.80. 


Ilrtnizrd a* I'tidrr: 


I Oxide Plates, Type “O,” 

at 25c.Si 00 

4 Zinc Plates, Type ‘ O,” 

at 25c.1.00 

4 Cans Potash. Type "O,” 

at 17c. each. "... ,CS 

1 16-oz. Bottle Oil, at I2e. .12 


This battery is specially deigned for tlic use of traveling phonograph ex¬ 
hibitors. and will run a phonograph for 30 hours before needing auy attention, 
after which it cm be recharged at a small cost. It consists of a square hard’ 
rubber cell divided into four compartments. The cover is bolted to the bodv 
of the cell by eight long brass bolts, and the celt is rendered air-tight by a flat 
rubber gasket that fits between the jar and the cover. It is encased in a polished 
oak box provided with a leather strap for carrying it easily. 


$2.80 

Extra Flat Rubber Gaskets for 
Cover, 25c. each. 


Size 9^ x 9.1.: x 9 y. in. 



Size 35& x 8 x «s in. 


The Edison 
Phonograph . . . 
Battery 

for 

Stationary Work. 

Consisting of four Edison- 
Lulande cells, Type "S” 
(300ampere-hours), in lead- 
lined polished oak box. and 
battery cords, - $15.00 

This battery will run the 
phonograph for 100 hours 
with a single charge. 

Price of renewal parts for 
four "S” cells, $4.76 
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. . . PRICES OF PERMANENT PARTS OF . . . 

Edison-Lalande Cells. 


4 4 
4 4 


Glass Jars, type “ B" (faradic). 

Porcelain Jars, type “ J,” 

“ “ “ “Q," 

“ “ “ ** R,” and “ V.” 

»» • • • 4 14 C •• 

.W," 

Steel enamelled Jar, type ** V.” 

4 < 4 4 4 4 4 4 It ^ M 

Porcelain Covers, type “ B ” (faradic), 

Rubber Covers, type “ B ” (faradic), 

Porcelain Covers, type “ J " and “ Z,” 

“ Q,” “S,” “ V ” and “W. 
“ R ” and •“ Y,” - 
Copper Frames with bolts, type “ B " (faradic), 

“ “ “ “ J.” “X” and “Z, 

“ “ “ “ “ Q ” and “ V,” 

** “ “ “ “ R" and “ Y,’* 

44 tl *4 i( (4 g '• 

** *» >i “ “ W ” 

» 

Copper Bolts and Nuts only, all sizes, 

Hard Rubber Insulators for Copper Frames, all size 
Long Brass Bolts and Nuts for Zincs, all sizes, 
Nickel-plated Binding-post, “ B ” (faradic), 

Wire Connections, all sizes, ... 

Flat Copper Strips, straight and twisted, “ W,' 

Flat Nickel-plated Strips, “B,” 

Nickel-plated Rings, “B,” 

Soft Rubber Rings, “B,” 

Soft Rubber Gasket Ring?, “ V ” and “ Z ” 

Soft Rubber Washers for Copper Frames, 

Soft Rubber Air Vent Nipples, “ V ” and “ Z,” 

Thumb Nuts, all sizes,. 

Edison Faradic cell, complete, type “B," with Por 
celain Cover, ..... 
High Resistance shunts for 3, G and S cells. 

Gas Engine spark coil, - 


each, 


4 4 

4 4 


4 4 
4 4 


*4 

4 4 


• 4 

4 4 


per 


dozen, 

each, 


4 4 
4 4 


So. to 
.25 
.40 
.50 
• G5 
1 65 
.70 
.50 
.15 
.40 
.25 
. 35 
.40 
.25 
.30 
35 
.40 
.45 
.45 
.10 
.05 
.10 
.15 
.05 
.10 
.10 
.10 
.03 
.15 
.10 
.03 
.05 

1.25 

1.00 

2.50 


(C) Jeff Behary 2019 


217 







Edison 7=in. Iron-Clad Fan Motor Battery Outfit, 

1898 Model. 

Consisting of Iron Clad 
Motor with 7 inch Fan nnd 
Guard. Battery Cords, three 
Edison-Lalaude cells, Por¬ 
celain Jars, type “S,” in 
polished oak bos 18?f inches 
long. 8 inches wide, 15 inches 
deep. 


Outfit Complete, with 
charge to run motor 
150 hours, $17.50. 


Wc wish to call your 
special attention to the fol¬ 
lowing advantages in this 
motor, which arc possessed 
by none other in the market. 


Complete Renewals for 3 Cells, Type “ S,” 

$3.60. 


CONSISTING or 

6 Zinc Plates, Type “S.” 

6 Copper Oxide Plates, Type “S. ” 

3 Cans Caustic Potash, single charges, Type “S. ” 

Bottle Heavy Paraffine Oil, sufficient for 3 cells. 
BRUSHES FOR IRONCLAD MOTOR, EACH, 10c. 


Edison Iron-Clad Battery 
Fan Motor, with 7-Inch 
Fan and Guard, $8 50. 


It is noiseless, has self- 
oiliug-benrings, and is en¬ 
tirely enclosed in iron-clad 
case, the rear end being left 
open for the regulation of 
brushes. The workmanship 
is of the very highest grade. 


When ordering renewals for this Outfit always state for 
Type “S.” 
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Edison 9=inch Battery Fan Hotor Outfit. 
1898 flodel. (Ball Bearing Motor ) 


Consisting of Edison Battery 
Motor with 0 inch Fun and 
Guard, Buttery Cords, 4 
Kdison-Lninnde cells, type 
‘ S,” Porcelain Jars in pol¬ 
ished oak box. 23 inches long, 
S inches wide, 15 inches 
high. 

Outfit Complete, 

with charge to run motor 
upwards of 150 hours, 

S25.CO. 


Edison Battery flotor, 
with 9-inch Fan and Guard 

S I 2.00. 

The motor belonging to 
this outfit is furnished with 
ball bearings; which materi¬ 
ally decreases the frictional 
loss, and consequently the 
fail ruus at a limber rate of 
speed while requiring consid- 
•rnbly less current todrivelt. 
This improvement increas¬ 
es the efficiency of the 
motor nearly 50 per cent. 

The Motor with Fan oc¬ 
cupies a space 10 x 12 inches. 
It is noiseless and the most 
efficient Battery Fan Motor 
on the market.' 


Flexible Battery Cord 
connecting notor to Bat¬ 
tery, $1.00 



Complete Renewals for 4 Cells, Type “S,” 

$4.76. 


—CONSISTING OF— 

S Zinc Plates, Type “S." 

8 Copper Oxide Plates, Type “S. ” 

•1 Cans Caustic Potash, single charge, Type “S." 

Bottle Heavy Paraffine Oil, sufficient for 4 cells. 

BRUSHES FOR EDISON 9 INCH MOTOR. EACH. 20c 
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EDISON IRONCLAD 9=INCH FAN MOTOR, 



(3 Speed) 

For 110 *ro 120 Volt Direct Current. 


Price Complete, • ■ ■ $12.00 


This motor is provided with a speed 
regulating switch to vary the velocity of 
the fan. The three speeds are as fol- 
fows: 

1400, 1000 and 1800 revolutions re¬ 
spectively. 

It is furnished with self-oiling bearings, 
and is haudsumely finished throughout. 


EDISON 12-INCH FAN MOTOR, 

( 3 Speed ) 



For 110 to 120 Volt Direct 
Current. 

Price Complete, * * $17.50 

This motor is provided with a 
switch for varying the speed of the 
fan. The three speeds are as fol¬ 
lows: 900, 1100 and 1350 revolu¬ 
tions per minute respectively. 

It is furnished with self-oiling 
bearings, and the workrranship is of 
the highest grade. 


Bum these motors can be connected across the line (no to lao 
volt direct current) without any external resistance. 
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Edison Small Power Battery Motors. 



K Scale. 


Edison Battery Hotor 
No. 0. 


This motor is suitable for Jewel¬ 
ers’ and Dental lathes, where only 
small power is desired. It is fur¬ 
nished with ball bearings, and is of 
very high efficiency. 

Price, - - $15.00. 



Edison Battery 
Hotor No. 00. 


This motor is designed 
for heavier work, such as 
sewing machines, electric 
pianos, railroad semaphores, 
etc., and is also equipped 
with ball bearings. 


Price, - - - $25.00. 


H Scale. 

The above motors, both of which are of the Paccinotti ring type, 
are of the very best construction, and are suitable for operating dental 
engines, jewelers’ and dental lathes, sewing-machines, electric pianos, 
etc., etc. In designing them, special attention has been directed to 
produce motors of high efficiency, which is of far greater importance in 
battery motors than in small motors running on the light circuit, on 
account of the cost of the maintenance of the battery being reduced to 
a minimum when a motor of high economy is used. 
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Kennelly Standard Static Voltmeter. 

For High Tension Currents, Roth Continuous and Alternating. 
Scale, 0 to 600 Volts, - $40.00. Scale, 0 to 1200 Volts, - $40.00. 
This Instrument is designed on the well-known piineiple of the electro meter. 
Among the great advantages possessed by this instrument are the following: 

It consumes absolutely no current. It is not affected by dynamos. 

It is easily i alibrated., and when oucc installed it never needs rccalib ration. 
The divisions in the scale are most open between 'lie working limits of the 
various systems for which the instruments are designed, viz : between 400 and 600 
volts on the G KJ-volt instrument, and between 800 and 1.200 volts on the 1,200-volt 
instrument. 


Edison I-12th h. P. Small Power Motor. 

(3 Speed) 

For 110 to 120 Volt Direct Current. 

This motor is suitable for running 
small static machines, generators, kinet- 
oscopes, dental and jewelers’ lathes, and 
general laboratory work. 

It is equipped with a speed-regulating 
switch for varying the speed of the motor. 

Price Complete, - - - $17.50 
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Edison Battery=;Vlotor Dental Outfit. 

OUTFIT “A.” 



CONSISTING OF 

S Edison-Lalaude Culls, type “W,” in lead-lined, polished oak box. 

Edison Reversing Suspension Motor with Coupling and Spring. 

Reversing Foot-switch with Instautaucous Stop Attachment. 

Combination Motor and Mallet Rheostat in oak case. 

Battery leads connecting Battery to Rheostat. 

Simonson Extension Wall Bracket. 

S. S. White Flexible Arm with Duplex Spring, New Arm Support aud either No. 
6 or No. 7 Hand piece. 

PRICE COMPLETE, - - - $ 125 . 00 . 

Note. — If the S. S. White Flexible Arm. with duplex spring, new arm sup¬ 
port and hand-piece is not required, it will make a reduction of $18.50 from the 
above prices. 

When the cells can be conveniently placed in the cellar the oak box can be 
omitted, which will reduce the price of the outfit §10.00. 

This outfit “A” has been before the profession for the last three years, and the 
lar^e and increasing sale for it, is sufficient acknowledgment of its worth. See 
testimonials on pages 24 and 25. 
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Prices of Separate Parts of Dental Outfit “ A.” 


8 Edison-Lalande cells, type "W,” in lead-lined, polished oak box, . . § 48.80 

8 '* ** •• “ “ without lead-lined, polished oak box, 38.80 

Edison Reversing Suspension Motor, with coupling and spring, . . 17.00 

Reversing Foot-switch, with instantaneous stop attachment and cords, 20.00 

Combination Motor and Mallet Rheostat.12.00 

Battery Leads (10 ft.) connecting battery to rheostat. . . • . . 2.00 

Simonson Extension Wall Bracket,.10 00 

S. S. White Flexible Arm, with duplex spring, new arm support and 

either No. C or No. 7 hand piece.18.50 


TESTIMONIALS. 


The S. S. White Dental Meg. Co.. Chicago. Ill. Chicago, May 8th, 1896. 

Messrs I nm pleased to say the Kdison-I.alandc Ualtcrics arc giving most excellent satis¬ 
faction. They have now been in use about two years, and in that time have given steady, 
constant current for using both my electric engine and pneumatic mallet, without ever having 
to touch them, except when needing to be recharged. They have been recharged three times 
in the two years (or four charges iucluding the charge when first purchased). 

Repectfully, (signed) Byron S Palmer, D. D. S. 

6ji Washington Boulevard. 


The S. S. White Dental Mfo. Co. Poughkeepsie, N. Y., May ad. 1896. 

Gentlemen The Edison Battery outfit purchased of you about two years ago has given 
perfect satisfaction in er rry respect, and I would uot be without one a day, as it is a t real econ¬ 
omizer of time and labor. Yours very truly, 

(Signed) Stephen Palmer, D. D. S. 


S. S White Dental Mfo. Co. Freehold, N. J., April 20th. 1896. 

I have used the Kdison Ratter}’ Outfit for nine months with the greatest possible satisfaction. 
I used it seven months before It was necessary to recharge the batten-. 

Yours, etc , (Signed) Wsi. E. Truex. 


The S. S. White Dental Mfo. Co. Ashland, Neb.. May 4th, 1896. 

Dear Sirs In response to request for a testimonial of the Kdison Battery Outfit, would 
say that 1 have used the same ever since the first of last January, and it is still in good running 
order and gives perfect satisfaction. I bought it of your agent'at Iowa City, Iowa. 1 used it in 
Iowa City two months and have used it here over two months, usiug the same plates I used in 
Iowa City. I will cheerfully answer any questions that I can concerning the value and advan¬ 
tages of the Outfit. I ant Very truly yours, 

(Signed) 1 >r. H. L. Henry. 


The S. S. White Dental Mfg. Co. New York, May ad, 1896, 

Mr. F. 11 arm st a 11, Manager N. Y. Branch. 

My Dear Sih -Iii relation to the Kdison Battery outfit, will say that in April. 1895, I 

g urchascd of your house an outfit consisting-or ten cells Kdison-Lalande Battery, Rheostat. 

witch, etc., using, instead of the regular hand-piece with motor connections, your fuse and 
Weber-Perry Suspension band-piece, setting the motor separate, using suspension engine belt. 
Will say that it gave me great satisfaction, doing everything required. It ran eight months be¬ 
fore the Battery needed recharging (Old Motor). 

About t’«o months ago I changed to the new motor, and from experiments irnde since (using 
Ampere Meter) I expect to get as much or morv power ami spent from eight cells as I did before 
from ten, and shall be considerably disappointed if it docs not run one year without recharging. 
Theoretically, it will run thirteen months, from the experiments made as above, using eight * 
cells, as against eight mouths, using ten cells (Old Motor-. 

Yon may use any or all of the above, as you see fit. Would be pleased to show the apparatus 
working if yon should desire to send any one to look at it 

Most respectfully, Signed) Ciias F Scott, Dentist. 
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The S. S. White Dental Mfg Co. Calais. Me.. May id, 1896. 

Dear Sirs I have one of your Edison Battery Outfits and have had it since the 19th of last 
August. It has not been renewed yet and works as well as ever. It is a daisy. The only thing 
I regret is that I did not have it long before. It saxes time to me and pain to my patients. As 
it runs so smooth and nice they all think it far ahead of a loot engine. I would not lake a thou¬ 
sand dollars for it if I conld not get another. In fact, if I had to give it up. I would give up 
dentistry. You can't nay too much for it. 1 have answered more letters in regard to it. and if 
they have all taken my advice you must have sold quite a number iti the last six months. All 1 
need now is a mallet to go with it to make earth a heaven for me as far as my work is concerned 
Print anything you wish in regard to that machine, and I will endorse it. 

(Siguedj S. T. Whitney. 

The S. S. Whitf. Dental Mpo. Co., New York, N. V. Lyons, X. Y„ April 17th, 1S96. 

Dear Sirs : - My Edison Battery Outfit has been in constant use for a year and a half ex¬ 
actly, and I have always found it perfectly reliable and a pain saver to my patients, who much 
prefer it to the foot engine, and a labor saver to myself. 

It certainly enables the operator to do his work with greater ease, both to himself and 
patient, more satisfactorily and more rapidly. About eight months is the life of my battery when 
recharging is necessary, which anyone can easily do by following instructions. 

Yours very truly. (Signed) II. E. Forrester, D. D. S. 

The S. S. White Dental Meg. Co. Troy, April nth, 1S96. 

Gentlemen : — Your letter asking my opinion of the Edison Battery outfit was like a ser¬ 
mon reminding man that he is but mortal, and that there is an end to all earthly things. It was a 
rude wakening from dreams of perpetual motion which olten Boat before me while looking at 
my motor, and for the first lime in six mouths I am reminded that I own a battery. My outfit 
was bought about twenty months ago and I am now on my third charging. My power is far 
more steady, as well as more reliable, than any street system, and there is a decided satisfac¬ 
tion in being independent. 1 have not examined or even looked at my jars since charging them 
six months ago. My motor is in constant use, and it is working as well to-day ns the day they 
were charged. Do not disturb my dreams again by reminding me that I have not perpetual 
motion in the Edison Outfit. It is so nearly so and the work of recharging so slight that I ask 
for nothing better. Yours most truly, 

(Signed 1 A. M Wright, M. D S. 

The S. S. White Dental Mfg. Co Lavrel, Del., April 20th, 1896. 

I am very glad to say that I have used the Edison Battery Outfit constantly since July, 1894, 
with eulirc satisfaction to myself and patients, it allowing me to operate more hours without 
fatigue and the patients appreciating the firm posit on the operato> maintains, especially while 
excavating sensitive dentine. Respectfully, 

(Signed) D. Marshall Hitch. 

S. S. White Dental >Ifg. Co., Chicago. III. I'f.oria. III., April 14th, 1896. 

Gentlemen : — I bought one of your Edison-I.alnndc Battery Outfits in September, 1S9L and 
have used it constantly ever since, running in addition to the motor, the electric mallet and hot¬ 
air syringe After failure with two other primary batteries I am delighted with the success of 
this one, and should hate to keep house without it. 

The only item of expense connected with it, except for recharging it twice, has bccu twenty 
cents fora new pair of brushes. Respectfully, (Signed) W. A. Johnston. 

The S. S. White Dental Mfg. Co. Piiila., Pa . April 13d, 1896. 

Gentlemen After having used the Edison Batten.’ Outfit for over two years. 1 take great 
pleasure in staling that the service obtained has In ett at all times very efficient and reliable. 
During that period the battery has been recharged but once, Febtuary. 1895. and to-day. after 
fourteen months' service, is in good condition and capable of running the Bonwill Mechanical 
Mallet, as well as the drill The hattcry is placed immediately before tnv cltair, and is entirely 
free from fumes, and its presence cannot be detected by sense of smell. As the power is so much 
quicker and stronger than the foot-treadle engine, it requires greater care in its use, but this is 
soon learned If a brake could be applied to the motor, so that it could be stopped instantly, I 
believe the outfit would then be for the critical dentist quite near perfection. As a means of 
protection from dust. etc.. I think the motor should have a silk cover or hood enclosing it. 

Very truly vours, (Signed) E. Henry Xeal 
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The Edison Battery Motor Dental Outfit, Style “B.” 

This outfit **B'* has been expressly designed to meet any objections 
that may be urged against the use of the suspension motor. 

The special features of the apparatus are as follows:— 

The battery consists of S cells of the well-known Edison-Lalande 
battery, type “W,” which is universally used for battery dental outfits, 
on account of its long life, freedom from waste and absolute constancy 
of current. 

The reversible motor is placed on the floor and mounted on an oak 
base, having a cover which fits entirely over it. to protect it from the 
dust, leaving only the pulley exposed. It is belted to the Gilbert adjust¬ 
able bracket by a round cord belt similar to that used on the foot- 
engine. 

The reversing foot-switch is fitted with forward and backward 
movement, and also instantaneous stop attachment, when the motor is 
running in either direction. 

The rheostat is equipped with two sets of binding posts, one of 
them being for the motor connection and the other for attaching an 
electric plugger, mouth-lamp, hot-air syringe, or electro-cautery, as 
may be required, it being so constructed that it will regulate the 
current perfectly for all these various devices. 

The Gilbert wall bracket has an adjustable movement, which 
enables it to be raised or lowered through an angle of 30 degrees, 
thereby avoiding the necessity of raising or lowering the chair. It has 
also an extension movement of about 12 inches which can further be 
used as a belt tightener. The upright socket at the end of this wall 
bracket is of the standard size, to enable any S. S. White engine-head 
to fit into it without alteration. The engine-head can therefore be 
removed at will from the foot-engine, and attached to the electric 
engine without a moment’s delay. 

This bracket is elegantly finished throughout in polished nickel, 
and is of handsome design. 

The S. S. White Engine-head, arm and hand-piece are too widely 
known to need any description, as their excellence is universally attested. 


Prices of Separate Parts of “B” Dental Outfit. 

8 Edison-Lalande cells, "Type "\V,” in lead lined polished oak box. . . $48.80 

.. .. .. .. •< •• without “ “ " *• . 88.80 

Combination Motor anil Mallet Rheostat, in oak case with glass cover, 17.00 

“ “ •• •• without .. " 12.00 

Reversing Motor, mounted on oak base, with polished oak cover, . . 80.00 
Reversing Foot Switch, with instantaneous slop attachment and cords, . 20 00 
Gilbert Wall Bracket with adjustable movement, ...... 25.00 

Battery Leads connecting Battery to Rheostat.2.00 

S. S. White Engine head, Flexible Arm with Duplex Spring, New Arm 

Support, and cither No, tj or No. 7 hand-piece.25.00 
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The Edison Battery=Motor Dental Outfit. 

STYLE “ B.” 



CONSISTING OF 

8 Edison-Lalande cells, type “ \V,” in lead-lined, polished onk box. 

Combination Motor and Mallet Rheostat in oak case with glass cover 
Battery leads connecting Battery to Rheostat. 

Reveising Motor mounted on oak base with polished oak cover. 

Reversing Foot-switch with instantaneous stop attachment 
Gilbert Wall Bracket, with adjustable movement 

S. S. White Engine-bead. Flexible Arm with Duplex Spring, new Arm Support, 
and either No. 6 or No. 7 Hand piece. 

PRICE COMPLETE, - - - $165.00. 

Price of out tit without the S. S. White Engine head, Flexible arm with Du¬ 
plex Spring, new Arm Support and ITand-piece $ 140 . 00 . 

If the cells are placed in the cellar, the lead lined oak box can be omitted, 
which will make a reduction of $10.00 from the nlmvc prices. The Rheostat can 
also be supplied without the case and glass cover, if required, which would make a 
further reduction of $5.00 from price of outfit. 
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Edison Suspension Dental Outfit. 

'For Use on I 10 to 120 Volt Direct Current.) 

OUTFIT “C.” 



CONSISTING OF 

1 Edison Reversing Dental Suspension Motor “C" for 110 to 120 volt direct cur¬ 
rent with coupling and suspension spring. 

I Edison Combination Speed Regulating Rheostat and Foot-switch with instantan¬ 
eous stop attachment aud with lamp bank. 

1 Simonson Extension Wall Bracket. 

1 S. S. White Flexible Arm with Duplex Spring, new arm support, and either No. 
6 or No. ? handpiece. 

Price, Complete, - $80.00. 

...PRICE OF PARTS SEPARATELY... 


Edison Reversing Dental Suspension Motor “C" with Coupling ) 

ami Suspension Spring,.j 

Edison Combination speed-regulating Rheostat and foot-switch I 

with lamp bank,.} 

Simonson Extension Wall Bracket.. 

S. S. White Flexible Arm with Duplex Spring, new arm sup- ) 

port and hand piece,.i" 

Dental Outfits C and D are Specially recommended 
who can obtain the I 10 volt direct current. 


$2 I .SO 
30.00 
10.00 
18.50 
to Dentists 
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Edison Dental Outfit. 


For Use on II O to I 20 Volt Direct Current.) 

OUTFIT “ D.” 



CONSISTING OF 

1 Edison Reversing Dental .Motor for lit) to 120 volt direct current with base 
and cover. 

1 Edison Combination Speed Regulating Rheostat and foot-switch with, instantan¬ 
eous stop attachment, and with lamp bank. 7£7T 

1 Gilbert Wall Bracket with adjustable movement. 

1 S. S. White Engine head. Flexible Arm with Duplex Spring, new arm support, 
and either No. 6 or No. 7 handpiece. Price, Complete, $105.00. 

Price without S. S. White Engine head, Flexible Arm with Duplex Spring, new 
arm support and hand piece, - - • • - $° f ' nn 

...PRICE OF PARTS SEPARATELY... 

Edison Reversing Dental .Motor " D," with base and cover, 

Edison Combination Speed-regulating Rheostat and Foot-switch / 

with lamp bank,.) 

Gilbert Wall Bracket with adjustable movement. 

S. S. White Engine head. Flexible Arm with Duplex Spring. | 
new arm support and hand piece, \ 

Dental Outfits C and D are specially recommended to 

who can obtain the I 10 volt direct current. 


OU.UU. 

$25.00. 
30 00. 
25.00. 
25 00 
Dentists 
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The Edison Projecting Kinetoscope. 

New Results, New Price, Life Pictures, Life Size. 



Cut Showing Spool Bauk. 


. . . CONSISTING OF . . . 

Projecting Kinetoscope with Spool Bank, 

Condensing Lens, Objective Lens, 

Electric Lamp, Lamp House and Resistance. 

Price, Complete,.$75.00 

A new projecting machine that accomplishes the results of the 
higher-priced machines, with equal accuracy and more brilliant effects. 
Compact—weighing only seventy-five pounds complete. Portable— 
packed in one case and can be shipped as baggage. Operated by 
hand power, and either 110-volt direct, or 52 or 104-volt alternating 
current used for lamp, about 25 amperes giving best results. Storage 
battery cannot be used t but other light than the electric can be applied 
if necessary. The pictures projected are life size, and the size of the 
projection on a screen, at a distance of fifty feet, is 11x13 feet. The 
outline of the pictures is sharp and clear, and Mr. Edison’s new 
apparatus has almost entirely overcome the vibration, which heretofore 
has been the principal defect in projecting machines. Machines are sold 
outright, without territorial restrictions of any kind. 

If electric current is not available we recommend calcium (oxyhydro- 
gen) light. We can furnish a calcium light burner (retort) for $15.00 
extra, and a complete outfit for generating gases, &c , for $125. 
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Tne machine is easily set up and operated. Every instrument is 
accompanied with full instructions and diagrams. The Projecting 
Kinetoscope, as shipped, is completely assembled for operation, ready 
to set on a table ort>ther convenient base. 



Cut Showing Heels. 

Spool banks are furnished for this style of exhibit. Reels are also 
supplied, so that the film can be given, but one exposure should the 
exhibitor prefer, and several films can be joined together and run from 
a reel 

Dimensions: When set up ready for operation, length, 3J4 feet; 
width, 11 inches; height, with spool bank, 3^ feet; without spool 
bank. 2 feet. 

Dimensions of packing case: 4S inches by 18 inches, by 2S inches. 

Gross weight, 1 TO pounds. 


. . . GENUINE EDISON FILMS . . . 

Write for our new catalogue of more than 350 subjects. 


) $10 for 50 foot Films. 

■ $20 “ 100 “ 

j $30 “ 150 

SPECIAL NOTICE: 

Our artists are now working in Japan and the far East. We shall shortly 
have ready for the market new and interesting subjects taken in the Orient. 

CAUTION!! Our Kinetoscopcs, Projecting Kinetoscopcs and Films are 
covered by U. S. Patents 498,426. dated March 14, 1898, and 589.163, dated August 
31. 189?. The public is warned against purchasing or exhibiting apparatus of 
other make. 

. . . Write for Special Catalogue of War Films . . . 
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...THE 1898 MODEL... 

Edison Stereo = Projecting Kinetoscope. 

Send for Descriptive Catalogue. 



The Edison Projecting Kinetoscope with Stereopticon attachment, 
illustrated above, is complete with 2 objective lenses and 2 condensers, 
1 lamp serving for both lenses. Electric, calcium or acetylene light 
can be used with good results. 

Price of machine as per illustration and Clflfl 00 
! net wjth Resistance Coil 3IUV.UV 

Stereopticon Attachment alone and Instructions for con- * 7 ^ f|A 
verting Projecting Kinetoscope into a combined machine v40.UU 

. . . ANY ONE CAN MAKE THE CHANGE. . . 

This machine is similar to the Edison Projecting Kinetoscope with 
the addition of the Stereopticon attachment, which can be used for 
illustrated songs and regular stereopticon views. The titles and a brief 
description of the films can be thrown on the screen, while the films are 
exhibiting, or to keep the attention of the audience while changing 
films. 
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Edison X=Ray Apparatus. 


The value of the X-Ray in surgical diagnostic work, by which means the surgeon 
can directly examine, not only fractures, dislocations and malformations, hut can 
also accurately locate any foreign substances that may have entered the body, has 
been recognized by the medical profession generally, and this apparatus is now 
considered an indispensable adjunct to every Hospital, Laboratory and operating 
room throughout the Country. 

Where it is possible to obtain the 110 to 120 volt direct current, we most 
strongly recommend the Edison Instantaneous Air-Brenk-Wheel X-Ray Sets, which 
bave'beeu specially designed bv Mr. Edison for use on this current, and which will 
produce far more powerful X-Ray effects than any other form of apparatus that is 
known up to the present time. Full particulars and prices of these sets will be 
found on pages 42 and 43. 

The No. 400 and No. 300 X-Ray Sets are specially recommended for Hospital 
work and for the operating rooms of private physicians, as with either of these Sets, 
it is possible to obtain most excellent radiographs of any part of the body including 
the trunk and head, and the definition obtained with the fluoroscope is equally satis¬ 
factory. 

The Xo COO and Xo. 700 X-Ray sets, are stronger than the smaller size Sets, 
and are specially constructed for parties requiring outfits with 10 in. and 12 in. 
Ruhmkortf Coil's. 

If it is impossible to obtain the 110 to 120 volt direct current, the Edison X-Ray 
Battery Sets, or Combination X-Ray and Cautery Sets should be used ; as it is pos¬ 
sible to obtain most satisfactory results with properly constructed battery appara¬ 
tus. These outfits are listed on pages 39 to 41 inclusive. For general practice, the 
Combination Battery Sets No. 330 or No. 450 are specially recommended, as the 
price of these outfits is very little more than the Battery X-Ray Sets corresponding 
with same, and they have the additional advantage of enabling the Physician to use 
the battery part of the apparatus for electro-Cautery work, running surgical motor, 
operating’diagnostic lamps, and running the Heiman Centrifuge, listed on pages 
55 to 58 inclusive. 

Referring to Combination Sets Xo. 950 and Xo. 1050, both these outfits are 
extra powerful battery equipments, and are strongly recommended where coils 
giving a spark of 10 in. and 12 in. are desired. 

We do not make any X-Ray apparatus to run on the alternating current, as it 
Is necessary to use very complicated apparatus in order to secure satisfactory re¬ 
sults, and’consequently it. is very difficult for persons who ure not practical elec¬ 
tricians to handle same. Furthermore, the results obtained with the best Alterna¬ 
ting Current Apparatus, are not to be compared with those that can be produced 
with the Edison Instantaneous Air-Brake-Wheel Sets, and in fact, are not equal to 
the Edison Battery Equipments. 

We therefore, advise intending purchasers of X-Ray apparatus who can only 
get the alternating current, to use Edison Battery X-Ray or Combination Sets, as 
they will find them much more simple in construction, easier to handle, and less 
liable to get out of order, besides giving more satisfactory work. 

The essential features of the Edison Apparatus are enumerated below. 

1 THE EDISON FOCUS TUBE. 

2 THE EDISON FLUOROSCOPE. 

3 THE EDISON RUHA1KORFF COIL. 

4 THE EDISON INSTANTANEOUS AIR-BREAK-WHEEL APPARATUS 

FOR THE i!0 VOLT CURRENT, 

...OR... 

THE EDISON-LALANDE BATTERY. 
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. . The Edison Focus Tube . . 

These tubes, which are a modification of the vacuum tube devised by Sir Wrn. 
Crookes, consist of au obloDg glass tube having metal electrodes entering at each 
extremity, one of which is aluminum and is of circular concave form. This elec¬ 
trode is called the cathode. The other electrode facing it, is called the anode, and 
consists of a square piece of plantinum placed directly opposite the cathode, and at 
an angle of 45 degrees. The wires holding these electrodes arc sealed into the glass 
at the point of entrance, and the tube is then exhausted of air, uutil a very high 
vacuum is obtained. It is found when using focus tubes, that the shadows are 
more sharply defined ; and consequently the definition on the Fluoroscope is much 
clearer, and the time of exposure when making sciagraphs is a'so greatly shortened. 

Our focus tubes are all made at the Edison Laboratory under the personal 
supervision of Mr. Thomas A. Edison, nnd are most carefully tested before being 
shipped. 

When ordering focus tubes, it is advisable to state on what class of apparatus 
it is desired to use them, as a tube that would give excellent results on Break- 

Wheel Sets, would not work satisfac¬ 
torily on n Battery Set, on account of 
the vacuum not being right for that 
particular apparatus, and vice versa. 
Tubes with special vacuum are needed 
for static machine work. 

It will therefore bo seen how im¬ 
portant it is that we should always 
know on what class of apparatus our 
tubes are to be used, as otherwise it is 
impossible for us to furnish tubes that 
are certain to work perfectly. 

The Edison focus tube with 
adjustable vacuum is the latest de¬ 
velopment in the line of focus tubes, 
and is specially recommended by us 
to all users of focus tubes. The accom¬ 
panying cut shows the new adjustable 
vacuum tube connected to the spark 
gap adjuster. 

The advantage which this tube 
possesses over that of the ordinary 
focus tube is that on shortening or 
lengthening the space between the 
spark rods of the adjuster, the vacuum 
in the tube can be lowered or raised at 
will. The prices of these tubes will 
be found on page 44. 

The adjustable stand (shown in the cut) is so construced that the tube can be 
used in any position, either perpendicular, horizontal, or angular. This varied 
movement will be found most convenient iu cases where it is inconvenient to move 
the object under examination. 



Kdlson Adjustable Focus Tube nnd Aujustable 
Stand. 
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...The Edison... 

Portable Focus Tube Holder. 


This device lias been construe!ed to enable the X-Ray 
operator to move the focus tube a considerable distance 
from the Ruhmkorff Coil, and it will be found of tbe 
greatest assistance when making lluoroscopic examina¬ 
tions of patients who cannot be moved. 

The flexible cord connecting the tube bolder to the 
coil is several feet in length, and is covered with a com¬ 
position having the most perfect insulating properties. 
For price see page 44. 


The Edison Fluoroscope. 



This instrument is very similar in shape to the stereoscope, the body being 
of tapering form, with the small end formed to lit tightly over the eyes and the 
bridge of the nose; and the large end closed with a piece of cardboard, the inner 
surface of which is covered with a uniform layer of fine crystals of fluorescent ma¬ 
terial. This latter constitutes the fluorescent 
screen, and is the essential feature. This device 
enables the X-Rays to be practically utilized as 
one of the most powerful agents in surgical diag¬ 
nosis 


Kdison Fluoroscope. 


Fluorescent screens, mounted in suitable 
wooden framework, are also furnished by us. 

When using the fluoroscope or the fluorescent 
screen, the object to be examined should be held 
between the screen and the electrified Crookes’ 
tubes, when the radiograph of the object is delin¬ 
eate" 1 upon the screen. 


The Edison Ruhmkorff Coil. 


This instrument does not require any minute description, as its general char¬ 
acteristics are familiar to most people. Briefly speaking, it is a device for trans¬ 
forming a low tension current, into a current of very high tension 
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In using this class of coil for X-Ray work, however, it is necessary to observe the 
greatest care in the construction of same, and also to accurately proportion the 
windings of the primary and secondary coils, in order to obtain the best results. 
In the Edison RuhmkorfI Colls, the greatest attention has been paid to these de¬ 
tails, and also to the insulation of the primary coil from the secondary coil, as. if 
there is any leakage, sparking ensues and the efficiency of the coil is destroyed. 



The Edison KuhnikorlT Coil. 


It is therefore necessary to use the very best quality of insulated wire anti to 
test each section of the coil, as it is being built up, in order to produce an instru¬ 
ment that can be absolutely relied upon. We do not make our coils with sectional 
windings that can be detached singly, as experience has shown us that it is impos¬ 
sible to produce coils made in this way, which will not break down in time. All 
our coils are handsomely mounted on hollow mahogany bases, In the interior of 
which is placed a suitable condenser, which greatly intensities the power of the coil. 
In the 4, 0, 8, 10 and 12 inch Coils, these condensers are made in sectious, and are 
connected to a series of 4 plugs on the top of base, by which it is possible to use 
any portion or the whole of the condenser at will. It will be found when using 
both battery and break-wheel sets, that some focus tubes will work better when 
only using a few sheets of the condenser, whereas, other focus tubes require con¬ 
siderably more condenser, and in some cases it is necessary to plug it all in 

In order to plug In the condenser, the plug should be Inserted between the two 
parallel flat brass strips, in the hole provided for that purpose, whereas, if any part 
of the condenser is not required to be used, that particular plug should be inserted 
in one of the four holes in the middle of the long brass strip. In the Break-Wheel 
outfits it is sometimes possible to obtain better results when not using any conden¬ 
ser, and this will be found specially so when using new focus tubes; but with 
battery outfits it is always necessary to use one or more sections of the condenser, 
to obtain satisfactory results. 

The coils furnished with the battery sets are operated by a vibrator which has 
a special adjustment by which the periodicity of the vibration can be varied at will. 
A combined switch and pole chamrcr is mounted on the other end of the coil for 
reversing the current and for opening the circuit when desired. 
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Edison Instantaneous Air=Break-VVheel Apparatus. 

Iu the coils used with the Edison instantaneous nirbreak-wheel equipments 
operated hr the 110 to 120-volt direct current, the vibrator is dispensed with, its 
place being taken by the instantaneous air-break. 

This device consists of two tooth wheels mounted on the same shaft. The 
projections or teeth make contact with two tint brushes, which bear on the outer 
peripheries, and by which the current is brought in and led out again. These 


G 



Edison Instantaneous Air-Break-Wheel. 


wheels are rotated at a very high speed by a small direct-current motor, which 
also runs a pressure-blower. The air blast from this blower enters a bifurcated 
tube and is conducted to two Hat nozzles immediately over the contact brushes 

When the device is set iu operation, by starting the motor and connecting the 
primary of the induction coil in series with the binding posts (attached to the break- 
wheels) provided for this purpose, the spark formed at the contact brushes, 
when the coil is energized, is instantaneously blown out by the air blast at 
the moment of formation. This greatly increases the rapidity of change in the 
magnetic circuit, and consequently vastly augments the electromotive force in the 
secondary coil. 

The motor, break-wheel and pressure-blower are suitably mounted on a sub¬ 
stantial hardwood base, provided with binding posts for connecting it with the 110 
to 120-volt direct current. 

With the Edison instantaneous air-break-wheel apparatus, the 110 to 120-volt 
direct current is employed to excite the primary coil and to run the motor A 
suitable rheostat is provided to control the current passing through the coil, and all 
outfits are furnished with switch board having cut-out, switches, and necessary 
wiring. 

One great advantage of the Edison Instantaneous Air-Break-Wheel sets is that 
it is possible to use with these equipments, focus tubes of very high vacuum, 
which could not possibly be used with any other form of apparatus. 

It is generally known that the higher the vacuum in the tube, the more pene¬ 
trating and powerful is the X-Ray; and consequently, it is advisable to use high 
vacuum tubes for body work, whereas, medium low vacuum tubes are suitable for 
limb work. 
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The Battery. 


T N the battery X-Ray sets, it is necessary to excite the coil by means of a power- 
1 erful battery, and the most suitable cell for this purpose is the Edison-Lalande 
cell, types “S” or “* W.” The great advantages of the Edison-Lalande battery 
over all others are that it will give a perfectly steady current during the whole time 
it is In use, and that there is no waste when the battery is idle. 
It also does not need any attention during its whole life, 
and it is very easy to renew when necessary. 

With the battery X Ray sets we supply a number of 
these cells fitted into a lead lined polished oak box, together 
with the coil, the tluoroscope, Edison X-Ray focus tube, and 
adjustable stand, and the necessary wiring. 

In the combination X Ray and Cautery sets we also sup¬ 
ply a suitable rheostat for controlling the current of the bat¬ 
tery so as to allow of it being used for cautery, surgical 
motor, diagnostic lamp, and centrifuge work. 

Where sets are required for use by traveling exhibitors, 
storage batteries may be used on account of their greater 
portability, but even in such cases it is an open question 
whether the Edison Lalande battery is not to be preferred, 
especially in foreign countries, as the difficulty experienced by the exhibitors in 
getting storage batteries charged, when they are at a distance from large cities, is 
frequently very exasperating. If, however, they are equipped with the Edison- 
Lalande battery, all annoyance and pecuniary loss would be saved, as it would only 
be necessary to carry a few extra sets of renewal charges. In all cases where 
X-Ray sets are required for stationary use, the Edison-Lalande battery is far ahead 
of the storage battery, and should always be used. 

Explicit directions (illustrated by diagrams) for setting up all these various 
sets of apparatus, arc sent out with each outfit, so that no technical knowledge Is 
necessary to install and operate them. 

By far the best text book on practical X-Ray work, is that written by Dr W. 
J. Morton, of New York City, entitled, “The X-Ray, or Photography of the Invis¬ 
ible.” published by the American Technical Book Company, No. 45 Vesey Street, 
New York City. The style is clear and concise and the text is illustrated with a 
number of half tone illustrations giving fac simile copies of pictures taken from 
the negatives of the author. We keep a stock of these books on hand. 

PitiCF., Paper Cover, 50 Cents; Ci-otii Cover, 75 Cents 



E<ii*on-I,alandc Cell, 
Type “ S ’* 
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These Prices Supersede All Previous Quotations. 


PRICE LIST OF 

Edison X=Ray Battery Sets. 


EDISON X-RAY BATTERY SET NO. 200, consisting of 

1 Edison Ruhmkorff Coil, 4 in. Spark, with adjustable condenser and vibrator. 

1 Edison Fluoroscope 5 iu. x 7 in. 

1 Edison X-Rny Focns tube, medium size. 

1 Adjustable stand for tube. 

8 Edison-Lalande Cells, Type “S” in metal lined polished oak box. 

1 Battery Cord to connect battery to Coil. 

2 Insulated wires for connecting tube to Coil. 

PRICE, COMPLETE, - $125.00. 

EDISON X-RAY BATTERY SET NO. 300, consists of 

1 Edison Ruhmkoril Coil, 1$ in. Spark, with adjustable condenser and vibrator. 

1 Edison Fluoroscope, 6 x 8 in. 

1 Edison X-Ray Focus tube, medium size. 

I Edison X-Ray Focus tube, large size. 

1 Adjustable stand for tube. 

12 Edison Lalande Cells, type “ S ” in metal -lined polished oak box. 

1 Sliding Adjustable Rheostat to vary current in primary of Coil. 

1 Battery Cord to connect Battery to Rheostat and Coil. 

2 Insulated wires for connecting tube to Coil. 

PRICE, COMPLETE, $170.00. 

SPECIAL NOTICE. 

All Genuine Edison Coils have the name '• Edison ” Engraved 

on them. 
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PRICE LIST OF 

Edison X=Ray Combination Battery Sets 

— FOR — 

X-RAY, CAUTERY, SURGICAL HOTOR, DIAGNOSTIC 
LAflP AND CENTRIFUGE WORK. 


Edison Combination Battery Set No. 250. consisting of 

1 Edison Ruhmkorff Coil. 4 in. spark, with adjustable condenser and vibrator. 

1 Edison Fluoroscopc, 5 in. x 7 in. 

1 Edison X-Ray Focus tube, medium size. 

1 Adjustable stand for tube. 

8 Edison-Lalandc cells, type " W,” Id metal lined polished oak box. 

1 Combination Rheostat, for using battery for X-ray, cautery, motor, diagnostic 
lamp and centrifuge work. 

1 Battery Cord connecting Combination Rheostat to coil. 

1 Battery Cord connecting Battery to Combination Rheostat. 

2 Insulated wires for connecting tube to coil. 

PRICE. COMPLETE. - $155.00. 

Edison Combination Battery Set No. 350, consisting of 

1 Edison Ruhmkorff Coil, 6 in. spark, with adjustable condenser and vibrator. 
1 Edison Fluoroscope, G in. x 8 in. 

1 Edison X-Ray Focus tube, medium size. 

1 Edison X-Ray Focus tube, large size. 

1 Adjustable stand for tube. 

10 Edison-Lalande cells, type “W,” in metal lined polished oak box. 

1 Combination Rheostat, for using battery for X-ray, cautery, motor, diagnostic 
lamp and centrifuge work. 

1 Battery Cord connecting Combination Rheostat to coil. 

1 Battery Cord connecting Battery to Combination Rheostat. 

2 Insulated wires for connecting tube to coil. 

PRICE, COMPLETE. - $200.00. 


SPECIAL NOTICE. 

All Genuine Edison Coils have the name "Edison” Engraved 

on them. 
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PRICE LIST OF 

Edison X=Ray Combination Battery Sets 

— FOR — 

X-RAY, CAUTERY, SURGICAL HOTOR, DIAGNOSTIC LAMP 
AND CENTRIFUGE WORK. 

(continued) 

EDISON COMBINATION BATTERY SET No. 850, consisting of 

1 Ellison Ruhmkorff Coil S in. spark, with adjustable condenser and vibrator. 

1 Edison Eluroroscope 8 in. x 10 in. 

1 Edison X Kay Focus tube, medium size. 

1 Edison X-Ray Focus tube, large size. 

1 Adjustable stand for tube. 

12 Edisou-Lalnude Cells, type "W." in metal lined polished oak box. 

1 Combination Rheostat for usiug Battery for X-Ray, Cautery, Motor, Diagnostic 
I .amp a ml Ceutrifuge work. 

1 Battery Cord connecting combination Rheostat to coil. 

1 Battery Cord connecting Battery to combination Rheostat. 

2 Insulated wires for.connccting tube to coil. 

PRICE, COMPLETE, $265.00. 

EDISON COMBINATION BATTERY SET No. 950, consisting of 

1 Edison Ruhmkorff Coil 10 in. spark, with adjustable condenser and vibrator. 

1 Edison Fluoroscope Sin. x 10 in. 

1 Edison X-Ray Focus tube, medium size. 

1 Edison X-Ray Focus tube, large size. 

1 Adjustable stand for tube. 

16 Edison-Lalande cells, type "IV,” In two metal lined polished oak boxes. 

1 Combination Rheostat for using Battery for X-Ray, Cautery, Motor, Diagnostic 
Lamp and Centrifuge work. 

1 Battery Cord to connect Combination Rheostat to coil. 

1 Battery Cord to connect Battery to Combination Rheostat. 

2 Insulated wires for connecting tube to coil. 

PRICE, COMPLETE, $310.00. 

EDISON COMBINATION BATTERY SET No. 1050. consisting of 

1 Edison Ruhmkorff Coil 12 in. spark with adjustable condenser and vibrator. 

1 Edison Fluoroscope 8 in x 10 in. 

I Edison X-Ray Focus tube, medium size. 

1 Edison X-Ray Focus tube, large size. 

1 Adjustable stand for tube. 

20 Edison Lalande Cells, type “W.” in two metal lined polished oak boxes. 

1 Combination Rheostat for using Batter}' for X-Ray, Cautery, Motor, Diagnostic 
Lamp and Centrifuge work. 

1 Battery Cord connecting Combination Rheostat to coil. 

1 Battery Cord connecting Battery to Combination Rheostat. 

2 Insulated wires for connecting tube to coil. 

PRICE, COMPLETE. $350.00. 


SPECIAL NOTICE. 

All Genuine Edison Coils have the Name ‘‘Edison" Engraved on them. 
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PRICE LIST OF 

Edison Instantaneous Air = Break = Wheel 

* 

X=Ray Apparatus. 

(For use on 1 I O to 1 20 Volt direct Current only.) 


EDISON X-RAY SET No. 400. consisting of 

1 Edison Ruhmkorff Coil, 6 in. Spark, with adjustable condenser, without vibrator. 
1 Direct-Current Motor, with instantaneous air-break-wbeel, and pressure 
blower, mounted on hardwood base. 

1 Switch board with Snap Switch, branch cut out, necessary wiring, etc. 

1 Regulating Rheostat, for coil. 

1 Edison X-Ray Focus Tube, medium size. 

1 " “ •' " large 

1 Adjustable Stand, for same. 

1 Edison Fluoroscope, 6 in. x 8 in. 

2 Wires for connecting tube to coil. 

PRICE, COMPLETE, - $250.00. 

EDISON X-RAY SET No. 500, consisting of 

1 Edison RuhmkoriT Coil, 8 in. spark, with adjustable condenser, without vibrator. 
1 Direct-Current Motor, with instantaneous air-break-wheel, and pressure blower, 
mounted on hardwood base. 

1 Switch-board with Snap Switch, branch cut-out, necessary wiring, etc. 

1 Regulating Rheostat, for coil. 

1 Edison X-Ray Focus Tube, medium size. 

1 “ “ “ " large ** 

1 Adjustable Stand, for same. 

1 Edison Fluoroscope, 8 in. x 10 in. 

2 Wires for connecting tube to coil. 

PRICE, COMPLETE. - $285.00. 

Brushes for Break-Wheel, per pair, 10c. 


SPECIAL NOTICE. 

All genuine Edison Coils have the name "Edison” Engraved on them. 
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PRICE LIST OF 

Edison Instantaneous Air=Break= 
Wheel X=Ray Apparatus. 

(CONTINUED) 

(For Use on I 1 0 to 120 Volt Direct Current Only.) 


EDISON X-RAY SET No. 600. consisting of 

1 Edison Ruhmkorfl Coil, 10 in. spark, with adjustable condenser, without vibrator. 
1 Direct-Current Motor, with instantaneous air-breakwlieel, and pressure blower, 
mounted on hardwood base. 

1 Switch-board with Snap Switch, branch cut out, necessary wiring, etc. 

1 Regulating Rheostat, for coil. 

1 Edison X-Ray Focus Tube, medium size. 

1 .large 

1 Adjustable Stand, for same. 

1 Edison Fluoroscope, 8 in x 10 in. 

2 "Wires for connecting Tube to Coil. 

PRICE. COMPLETE. - $315.00- 

EDISON X-RAY SET No. 700. consisting of 

1 Edison Ruhmkorfl Coil, 12 in. spark, with adjustable condenser without vibrator. 
1 Direct-Current Motor, wdth instantaneous air-break-wheel, and pressure blower, 
mounted on hardwood base. 

1 Switch-board with Snap Switch, branch cut out, necessary wiring, etc. 

1 Regulating Rheostat, for coil. 

1 Edison X-Ray Focus Tube, medium size. 

1 .large 

1 Adjustable Stand, for same. 

1 Edison Fluoroscope, 8 in. x 10 in. 

2 Wires for connecting Tube to Coil. 

PRICE. COMPLETE. - $350.00. 


SPECIAL NOTICE. 

All genuine Edison Coils have the name “Edison” Engraved on them. 
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Edison X*Ray Focus Tubes. 




Focus Tubes, small size, . $ 5.00 

Focus Tubes, medium size, . . 0.00 

Focus Tubes, large size, . . 8.00 

Focus Tubes, extra large size. . 10.00 

Adjustable Stand, for tubes, . . 2.00 

Ite-exhausling Focus Tubes, . . 2.50 

When ordering Focus Tubes always state 
whether required for use ou Battery Coil, break- 
wheel apparatus, or Static Machines. 


Edison Adjustable Focus Tubes. 

Adjustable Tubes, medium size, . § 8.00 

" " large “ . 10.00 

Spark Gap Adjuster, (See page 31) . 1.50 


Edison Fluoroscopes 

(With Tungstate of Calcium Screens.) 

3 in. x 4 in. size, .... 

5 in. x 5 in. size, .... 

5 in. x 7 in. size, .... 

0 in. x 8 in. Bize, .... 

7 in. x 9 in. size, .... 

8 in. x 10 in. size, .... 

Fluoroscopes, in larger sizes, furnished on application. 


10.00 Edison Adjusta¬ 
ble Focus Tube. 


Edison Focus Tube. 


Edison Fluorescent Screens (Tungstate of Calcium.) 

15 Cts. Per Square Inch. 

Edison Fluoroscopes (with Barium-PIatino-Cyanide Screens.) 


3 in x 4 in., 

5 in x 5 in., 

5 in x 7 in., 

6 in. x 8 in., 

7 in. x 9 in., 

8 in x 10 in., 


§ 6.50 . 

10.00 
12.50 
16.00 
20.00 
24.00 


Edison Fluorescent Screens (with Barium-PIatino-Cyanide.) 


25 Cts. Per Square Inch. 


Edison Portable Focus Tube Holder with Cords, complete 

(as described on page 35) $8.oo. 
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Faradic Batteries. 

The Edison-Lalande battery, on account of its great constancy of current, 
and also its absence from local action when not in actual service, is most suitable 
for use in faradic batteries. We have, therefore, placed on the market a line of 
these batteries to till the requirements of the general public and also for advanced 
specialists in electro therapeutics. 

The coils in these batteries arc so wound that the strength of the current in the 
primary and secondary winding is perfectly progressive. 

The vibrations obtained are of a very pleasing character, beiug entirely free 
from uneven pulsations, a cause of considerable trouble frequently experienced. 

When battery is not in action, it is unnecessary to remove the 
zincs from solution (as in most other faradic batteries), but simply to 
turn the switch, as there is no waste on open circuit. 

The current furnished by the cells is perfectly constant, so that battery can be 
used for hours without falling off in strength. 

The cost of renewal of battery is very low and perfectly easy to accomplish. 


Edison Universal Faradic Battery. 

Price, complete, in polished quartered oak 
case, together with metal elec¬ 
trodes, - $7.50. 


Cost of Renewal of Battery. 

1 Oxide Plate, “B," - - 8 cts. 

1 Zinc Plate, ‘‘B," - - 8 cts. 

1 can Potash (2 sticks in acan),“B,” S cts. 
1 one-oz. Bottle Paraffine Oil, “B," -1 cts. 

Total, - - 28 cts. 

For prices of cell separately, and permanent parts of same, see page 17. 
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Edison 

Family = Faradic = Battery. 

Price, Complete, in Polished Quartered 
Oak Case, together with Sponge 
Electrodes, - $10.00 


Price of Renewal Parts for Both 
Cells. 


2 Copper Oxide Plates, 

B, at Sc. 

$0.16 

2 Zinc Plates, , . . 

B. at 8c. 

.16 

Can containing 4 sticks 

Potash, B 

.16 

2-oz. Bottle of Oil for 2 

Cells, 

.05 

Total, . 


SO. 58 


The Copper Oxide Plate and Zinc Plate will 
stand two charges (one renewal) of Caustic Pot¬ 
ash solution before being exhausted. 


Edison 



Physicians’ Faradic Battery. 

Price, Complete, in Polished Quartered 
Oak Case, together with Sponge 
Electrodes, - $15.00 

The same with interchangeable fast and 
slow vibrators. . . $16.00 


Price of Renewal Parts for Both 
Cells. 

2 Copper Oxide Plates, B, at 8c. . §0.16 

2 Zinc Plates, ... B. at 8c. . .10 

Can containing 4 sticks Potash, B .10 

2 oz. Bottle of Oil sufficient for 2 Cells, .05 


Total.50.58 

The Copper Oxide Plate and Zinc Plate will 
stand two charges (one renewal) of caustic Pot¬ 
ash solution before being exhausted. 


Prices of Accessories. 


Sponge Electrodes and Handles.per pair, $1.00 

Metal Handles, “ .50 

Battery Cords, " .50 

Slow Vibrators,. each, 1.00 


For prices of complete cell separately and permanent parts of same 

see page 17. 
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The Edison High Tension Faradic Battery. 

Price, Complete, $ 40.00 

Frice of Renewal Parts for above Ceus. 

4 Oxide Plates, B, at Sc, $0.32 
•1 Ziuc Plates, B, at Sc. .32 
2 Cans Caustic Potash 

O iu.) B, at lGc, .32 

1 4-oz. Bottle Oil, .05 


Total .... $1.01 

The Faradic coll ou this bat¬ 
tery is of the PuBois-Itay- 
moud type, and the secondary 
coll of same, which is entirely 
removable, is wound with 
about 1.S00 yards of No. 36 B. 
& S. wire, which is divided 
into six equal sections. Each 
of these sections is brought 
out to separate connections 
at the end of the spool, and 
they can be thrown into the 
circuit as desired by a 
switch provided for that pur¬ 
pose. The coll Is operated by 
four Edison-Lalaude cells at¬ 
tached to the switch in front 
an be thrown into the circuit 
1 the primary circuit for con- 
tfit is constructed entirely on 
n Electro-Therapeutic Asso- 


Edison Cautery Batteries. 

The Edison Cautery Batteries have been specially designed to meet the 
large and increasing demand of physicians and surgeons for a reliable bat¬ 
tery. capable of furnishing a heavy current for cautery work, and which will 
not deteriorate while standing idle. 

The battery, when set up, will last, with ordinary use in cautery work, 
for several months, during which time it requires no attention whatever, 
and when exhausted, the elements can be renewed at a small cost. 

The cells are closed and the elemeuts do not have to be removed from 
the solution, as there is practically no action when cells are not in use, and 
consequently no waste in the battery. 

It is also equally well adapted for running small motors wound to suit 
battery, and for lighting electric headlights for throat work and other diag¬ 
nostic purposes. 

Being a primary battery, It is entirely independent of any external sys¬ 
tem, and does not require to be sent to u central station for reeliai-glng, as Is 
the case with storage batteries. 

The internal resistance is really only a fraction of an ohm, therefore the 
whole energy of the battery is thrown into the external circuit, and our 
cautery cells will deliver on actual work from 20 to 25 amperes, according to 
the size. 
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The three-cell battery shown below is Intended only for use iu light 
throat and nose work, aud Is sent out complete with cautery handle nud 
knife. For heavy work aud where the physician also wishes to run motors 
and small diagnostic lamps, we make the eight-cell battery described on page 
49. These cells, if desired, can be placed in a closet or cellar and connected 
to the rheostat in the operating-room by heavy copper leads not smaller than 
No. 8 B. W. G. insulated wire. 

We wish particularly to call the attention of the medical profession to 
some of the advantages our batteries have over any other cautery battery 
(either storage or primary), that should prove it to be indispensable to every 
well-equipped office. 

They require absolutely no attention until they need recharging. The 
current is perfectly constant during the whole life of the battery, so that 
there is no danger of burning out either lamps or cautery knives. They are 
always ready for use. 

In volume III. of "A System of Practical Therapeutics,” Dr. H. N. 
Spencer, of St. Louis, in his article of “Chronic Catarrhal Diseases of the 
Naso-pharynx and Consequent Diseases,” says: “By far the most perfect 
battery is the Edison-Lalnnde. 1 am iudebted to Professor Barker, of the 
University of Pennsylvania, for my flrst knowledge of this instrument. Its 
superiority over all others consists iu its absolute reliability. I have em¬ 
ployed one dally for six months at a time without recharging It.” 


Edison 3 Cell Cautery Battery. 



Sistc, j 6 in. Ioiir. to inches wide, 17 in. deep. 

Battery consists of 3 type ”W” cells contained in a handsome polished 
lead-lined oak box. 

Complete with Cautery Cords, Cautery Handle and one Knife, $25.00. 

For Prices of Renewal Parts of “ W ” Cell, see Page 15 of Battery Catalogue. 


This battery is not adapted for runuing either motors or diagnostic lamps ; 
nor will it heat a platinum snare. 
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Edison 8 Cell Cautery Outfit. 

This outfit consists of 8 Ed¬ 
ison-Lalande cells, type '• W,” 
in lead-lined, polished oak box, 
mounted on castors and provided 
with lock—Combination rheostat 
for cautery, lamp, and motor 
regulation in oak case with 
beveled glass cover — Heavy 
leads connecting battery to 
rheostat—Cautery cord — Can- 
tery handle, as shown on page 
52, and one cautery knife. 

Price,Complete, - $ 75.00 


Same outfit, but omitting the 
oak box holding the cells, >nd 
the case with glass cover hold¬ 
ing the rheostat. 

Price, - - $ 60.00 


If the cautery handle and knife 
are not required, the price of the 
outfit will be reduced $5.00. 

Siie, 2 ft. 10 in. long. 1 ft. 6 in wide, j ft. in. high. 

If the battery is placed in a cellar and connected with the rheostat in the oper¬ 
ating-room by heavy wire leads, it is not necessary to have the oak box, which 
will make a reduction of $10.00 ; and if the case with glass cover containing the 
rheostat is also omitted, the price is still further reduced $5.00. See price list 
above. 


For Price of Renewal Parts of “ W ** Cell, see page 17. 


These batteries are also adapted for snare cautery work, for running small 
diagnostic lamps and for operating surgical motors. See page 54 of catalogue. 

The Heiman Eletrical Centrifuge described on page 55, can also 
be run very satisfactorily on thiB battery, which will also operate a 
4-inch Edison X-Ray Coil, see page 40. (Combination Cautery and 
X-Ray Outfit, No. 260.) 
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THE EDISON 

Alternating Current Combination Transformer, 

For Use on the 52 Volt or 304 Volt Alternating Current. 


Price, with attachment cord, plug, and cautery cord, - S30.00 


THE EDISON 


Alternating Current Cautery Transformer, 

For Use on the 52 Volt or 104 Volt Alternating Current. 


The object of this 
small iustrunieut is to 
enable physicans to use 
tlie 52 volt and 104 volt 
alternating current for 
electro cautery and 
diagnostic lamp pur¬ 
poses 

The curreut from 
the mains is lead into 
the primary coil by con¬ 
necting the attachment 
cords from the mains, 
10 the two binding posts 
on the right hand end 
of the instrument after 
lirst threading the ends 
of the cotds through 

the two diagonal holes iu the wood base at that end. 

The secondary coil is wound on the movable spool. It is operated by a 
ratchet device, and the terminals arc brought out to two pin attachments mounted 
on one head of the coil, to which the cautery cord or diagnostic lamp cord can be 
attached. By moving the coil to the right, the current is increased, and vice versa 
The apparatus is mounted on a highly polished oak base, provided with cover, 
as shown in the cut. and is fitted with a switch at the back which nut maiically 
cuts off the curreut from the mains, when the cover is closed. 

Price, with attachment cord, plug, and cautery cord, - $25.00 


This instru 
ment is similar 
in construction 
to Cautery 
Transformer de¬ 
scribed above, 
but is provided 
with two mova¬ 
ble coils for en¬ 
abling the Cau¬ 
tery and Larrn- 
goscopic Lamp 
to be used at the 
same time, and 
vet lobe regu¬ 
lated independ¬ 
ently of each 
other. 
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THE EDISON 

Direct Current Cautery Transformer, 

For Use on 110 to 120 Volt Direct Current. 



This apparatus is designed to enable the direct no to 120 volt Edison current to be used 
with absolute safety for clcctio-cautery work, and will be found of the greatest assistance to 
those physicians whose offices arc equipped with this current. It is also suitable for hospital 
•work, as nearly all the most prominent institutions arc lighted by the direct current 

It consists of an Edison Motor Generator, which is so designed that the direct current is 
converted into an alternating current, which excites the primary of the transformer 
shown on the left of the cut, and is identical with the instrument described more fully on the 
nreceding page. This instrument will also operate any* make of diagnostic lamps most effic¬ 
iently. The apparatus is mounted on a highly polished oak base, and is provided with an at¬ 
tachment plug and ten feet of flexible cord for connecting the instrument to the mains. 

Price, with attachment cord, plug, and cautery cord, - S55.00 


THE EDISON 

Direct Current Combination Transformer, 

For Use on^the no to 120 Volt Direct Current. 

Same instrument as described above, but with Double Spool Alternating Current Trans¬ 
former. as shown in lower cut on preceding page, so that Cautery and haryngoscopic Damp can 
be used at the same time. 

Price, with attachment cord, plug, and cautery cord, - $80 00 

THE EDISON 

Direct Current Combination Cautery, Lamp and Surgical 

Motor Transformer Outfit, 

For Use on the no to 120 Volt Direcl Current. 

Same instrument as described above, but with Double Spool Transformer, and Motor fitted 
with Surgical flexible Shaft and Handpiece, aud Controlling Khcosiat, for regulating speed. 

Price, with attachment cotd, plug, and cautery cord, - S75.00 

All these three instruments described above can be furnished with the Transformer, and 
•the motor, each mounted on separate bases without extra charge In this case the motor is 
mounted on a small shelf, with brackets, which can be screwed to the wall if desired, aud 
is connected to the transformer by means of a flexible cord 
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Edison Cautery Handle and Knives. 

We wish to call particular attention to our improved Cautery Handle and 
Knives. 

The handle is adapted for both knife and snare work, and particular attention 
has been paid to the interior construction, so that all trouble caused by imperfect 
contact is eliminated—a fault so frequently found in the handles in present use. 

The knives arc constructed on strictly scientific principles, so that the whole 
energy of the battery is concentrated iu the platinum tip, instead of being wasted 
before reaching that point 

We were induced to take up the manufacture of these knives from the fact 
that up to the present time there have been no cautery knives made to a definite 
standard. We may add that all these knives are thoroughly tested and standard' 
ized before leaving the factory and are guaranteed to give perfect satisfaction with 
the Edisou-Lalamie Cautery Battery. 



Edison Cautery Handle, complete, 

*• •* '* without snare attachment. 

Platinum Snares, ...... 

n 


\ 



y m i 

No. 2. No. 3. No. 4. No. 5. No. 0. No. 7. No. 8. No. 9. No. 10. 


Cautery Electrodes, any pattern, each. 


$ 1.00 



Aseptic Cautery Electrodes, in all of the above patterns, each. 1.25 
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Edison Cautery Instrument Case. 



Murroceo Leather ('as* roulainluu one Edisoo Cautery Handle, vv iili Snare Attachment 
( anuln nnd l’latiiiiim Snare. nl.o one eacli .\o*. 3, 4. ft and U Cautery Knives, . \ 


CAUTERY ACCESSORIES. 


$13.30 


Combination Cautery Hhi-osint In oah ca»e, with beveled zln.. front (see naze 4»i 
I ontbluation Cautery Rheostat on poll.lied oak Im.c, vvtilt linr.1 rubber tot., wirltotit raw 
I oli.hed Oak taw with beveled plnte-tfla>* cover, lock mid key, to conlniu Cautery 
nneo«>lnt v •••••« * 

elldlnz Rheostat for X-ltay and Cautery work. 

Cautery Cords. . . 

Heavy Wire Cautery l.eads, ten feet lonz. |>erpair, 
l.eads over leu feel will cost per foot, 


$ 17 . OO 
12.00 

3.00 
5.00 
7.30 
2.00 
• IO 



EDISON=DELAVAN CONDENSER, 

For Throat Illumination. 

For use on 

110 to 120 Volt Direct Current and 52 and 

104 Volt Alternating Current. 

This Condenser has been designed to take 
the place of the old McKenzie Condenser, 
where street current can be obtained. The 
incandescent lamp is so constructed that 
there is absolutely no shadow thrown on the 
object examined. It is fitted with a Bull and 
Socket Attachment which allows the lamp to 
be adjusted to any augle, making it much 
more convenient to the operator. 

Price, complete, with flexible Cords 

and Plug Attachment, $ 15.00 


40 C. P. Spiral Lamps for Edison-Dclavan Condenser, $ 1.50 each. 
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The Edison Surgical Motor Outiit. 



Comprising Edison Non reversing Sus¬ 
pension Motor with Coupling and Suspen¬ 
sion Spring, Flexible Snaft with Extra 
Flexible Extension and Hand-piece, 
Regulating Motor Rheostat, Adjustable 
Standard with Bent Arm, Floor Push and 
Cords and $ Edison-Lalande cells, type 
“W,” and battery leads. 

Price, complete. $86.00. 

Same outfit, but without 8 Edison-La- 
landc cells, type **W,” and battery leads 
connecting battery to rheostat. 

Price, - $48.00 

Prices of Separate Parts. 

Edison Non reversing Suspension Motor 
with Coupling and Suspension Sprlmr, . 515 00 


Flexible Shaft with Extra Flexible Exten¬ 
sion and Hand-piece, .... 17.00 

Adjustable Standard with Bent Arm, . 5 00 

Regulating Motor Rheostat, . . . 8.00 

Floor Fush and Cords.3.50 

Battery Leads.2.00 

Battery of 8 Edison-Lalande cells, porce¬ 
lain jars, type " w.” with charge for 
same. . 38.W 


This battery Is also suitable for Cautery work when used Iwlth a regulating Rheostat 
made specially for this purpose. Seo Page 40. 



The Edison Hiniature 
Lamp Regulator. 

For using Diagnostic Lamps on the 110 to 
120-Volt Direct Current and the 52 and 104 Volt 
Alternating Current. 

Price, with Attachment Plug and 
Cords (but without Throat Lamp. 

Lamp Holder and Cords), . $ 25.00 



Edison Throat Lamp, 

Lamp Holder and Cords, $4 00 

Lamps, separately, for 
above. 1.50 
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THE EDISON HEIHAN ELECTRICAL CENTRIFUGE 

- FOR- 

Investigation of Urine, Blood and Bacteria. 


To Run on the 110 to 120 Volt Direct Current, and 52 and 104 Volt Alternating Current 

Also by Edison-Lalande Battery. 


DESCRIPTION. 

I n the const ruction of the Edison- H bixian Elkctri- 
cac. Centkifugk, special attention has been paid to 
the production of an instrument that ennbe rotated 
at a uniform velocity, as only iu this way can true 
scientific results in urine and blood examinations be 
obtained. It is well known that it is impossible to 
run the old fashioned hand Centrifuge at a uniform 
rote of speed, and consequently the results obtained 
from such crude devices show a surprising lack of 
uniformity When, however, electricity is substi¬ 
tuted for hand power, as is the case with the above 
instrument, a great advance has been accomplished 
in scientific analysis. 

The above illustration shows the improved Edison-Heiman Electrical Centrifuge. 
It consists of an Iron-Clad Motor, the armature of which runs in the horizontal plane 
The lower end of the armature shaft is made of hardened steel, and runs in a jew¬ 
eled bearing, which reduces the frictional loss to a minimum. There is a special 
oiling device for this bearing on the front of the motor, so that it can 
always be kept well lubricated, which is important. The upper end of 
the armature shaft, to which the urine attachment is connected by a set 
screw is extended beyond the body of the motor. This consists of a cross- 
arm, carrying at each extremity tapered metal shields, into which glass 
tubes tit closely. 

These tapered metal shields are hooked on to the cross-arm by a most 
simple device, thus enabling them to be instantly removed for all pur¬ 
poses. while at the same time it is absolutely impossible for them to fly 
off when the Centrifuge is being rotated. 

The cross-arm of the urine attachment is solidly constructed and 
consists of a strong aluminum casting, which is perfectly rigid. The 
cross-arm with the pendant tubes, w hen extended iu a horizontal position, 
has a diameter of 14 inches The glass tubes fitting into the tapered 
metal shields, arc of the same general shape as the latter, and are accu¬ 
rately graduated in tenths of a cubic centimeter up toten cubic centimeters, 
with space above for reagents. Each unit of measurement (tenth of a 
cubic centimeter) represents just one per cent in the reading. 
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WLuu the machine is required for milk testing purposes it is necessary to em¬ 
ploy a special shaped graduated glass tube with flat bottom and alsonluminum shields 
of similar shape. These shields can be instantly hooked on tothc cross-arm in place 
of the tapered urine tubes. 

The Edison-lleimen Centrifuge is so constructed that the cross-arm carrying the 
urine or milk tubes ran be removed at will, and the Hsematoci ite substituted without 
a moment's delay, as the armature shaft of the motor is of such a size, that both the 
urine and milk attachments and the Hreinatocritc are interchangeable. 

This latter instrument consists of a metallic frame, carrying two graduated 
capillary glass tubes, in which is placed the blood freshly diawn. 

These accurately graduated glass tubes, seated in rubber-cushioned cups, are 
held in position securely by a spring, so that there is no possible dauger of losing 
the tubes during rotation. 



The Edison-Heimnn Centrifuge is made to run on the 110 to 120 volt direct 
current, on the 52 volt and 104 volt alternating current and also by battery power. 

It is important, when ordering electric light 
outfits, to state whether they are required to run 
on the 1 1 O to 120 volt direct current, or on the 
52 volt or 104 volt alternating current. 

All electric light oulflts are provided with a suitable controlling rheostat for 
graduating the speed of the machine, and a velocity of 2,000 revolutions per minute 
with the urine attachment, or 8,000 r. p. m., with the Ilrematocrile can easily be 
obtained. 

The battery outfit with type " W ” ceils is a most complete combination 
equipment, and it is provided with a rheostat which besides being used for the 
purpose of controlling the speed of the Centrifuge, can also be used for electro- 
cautery work, operating miniature lamps for diagnostic purposes, running surgical 
motor of suitable voltage, and operating spark coil for X-Ray apparatus. The 
velocity of the urine attachment of the battery outfit, is upwards of 1.500 r. p. m. and 
when the Htematocrite is substituted, the speed is increased to 6,000 r. p. m. which 
is above the requisite velocity for blood and bacterial examinations. 
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It is of the utmost importance for tlie iuvestigator to know the exact uumber 
of revolutions per minute at which the Centrifuge is rotating, as the speed per 
minute is a most important factor in the results obtained with this instrument. 

It is therefore so constructed that an Alarm Speed Indicator can he instantly 
attached to the machine while it is running. 

We can furnish these Speed Indicators, with Special Attachment for the Hei* 
man Centrifuge, at a very slight additional cost. (See page 68.) 

. . . PRICE LIST . . . 

EDISON - HEliVlAN ELECTRICAL CENTRIFUGE OUTFIT 

To Run on no to 120 Volt Direct Current, and the 
52 Volt or 104 Volt Alternating Current. 

...CONSISTING OF... 

1 Edison-Hciman Electrical Centrifuge, with urine attachment, 1 graduated 
tube and 2 plain tubes. 

I Speed Regulating Rheostat. 

1 Hfematocrltc. with 2graduated tubes, and 2 plain tubes. 

1 Snap Switch. 

1 Attachment Plug and Cord. 

Price, complete, $35.00. 

hlilk Testing Attachment including 2 Graduated Milk Bottles, 

2 Aluminum Shields for same, and 2 Graduated Pipettes, 


per set, . $5 00 extra. 

Centrifuge Safety Guard,. 3 50 extra. 


EDISON-HEIMAN ELECTRICAL CENTRIFUGE BATTERY OUTFIT 

...CONSISTING OF... 

1 Edison-IIeiman Electrical Centrifuge, with urine attachment, 1 graduated 
tube and 2 plain tubes. 

. 1 Hmmatocrite, with 2 graduated tubes, and 2 plain tubes. 

8 Edison-Lalande Cells, “type S.” in metal lined polished oak box, with 
castors. 

1 Speed Regulating Rheostat. 

1 Attachment Cord for connecting battery to Rheostat, and Rheostat to Cen¬ 
trifuge. 

Price, complete, $56.00 
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EDISON'HEIMAN 


Combination Electrical Centrifuge, Cautery, and 
Miniature Lamp Battery Outfit. 

...CONSISTING OF . 


1 Edison-IIeiniau Electrical Centrifuge, with urine attachment, 1 graduated 
tube and 2 plain tubes. 

1 Hfematocrite, with 2 graduated tubes and two plain tubes. 

8 Edison-Lalande Cells, type “ W," in metal lined polished oak box, with 
castors and lock. 

1 Combination Rheostat, for regulating speed of Centrifuge, and for con¬ 
trolling beat of cautery knives and miniature lamps, fitted in oak case, 
with bevelled glass cover. 

1 Pair of heavy leads connecting battery to Rheostat. 

1 Flexible Cord connecting battery to Centrifuge. 

1 Cautery Cord. 1 Cautery Handle. 1 Cautery Knife 

1 Mouth Lamp, with holder and cords. 

Price, complete. $97 50. 


PRICE OF SEPARATE PARTS . . . . 


Edison-Heiman Electrical Centrifuge, with urine attachment, 1 
graduated tube and 2 plain tubes, - 
Extra Graduated Tubes for same. - each. 

Plain Tubes for same, ----- 

Graduated Milk Bottles, - 

Aluminum shields for graduated milk bottles, 

Graduated Pipettes for use with milk bottles. 

Alarm Speed Indicator, with Special Attachment, 

Hsematocrite, with 2 graduated tubes and 2 plain tubes. 

Centrifuge Safety Guard ------ 

8 Edison-Lalande Cells, Type “ in metal lined polished oak box. 
8 Edison-Lalande Cells, Type “ W,” in metal lined polished oak box, 
8 Edison-Lalande Cells, Type “ W,” without metal lined box, 

1 Combination Rheostat, for regulating speed of Centrifuge and for 
controlling heat of Cautery Knives and .Miniature Lamps, 
fitted in oak case, with bevelled glass cover, 

1 Combination Rheostat, as above, but without glass cover. 

1 Pair Heavy Leads, connecting Battery to Rheostat, 

1 Flexible Cord, connecting Battery to Centrifuge, 

1 Cautery Cord, ------- 

1 Cautery Handle, ------- 

1 Cautery Knife, - - - - - 

1 Mouth Lamp, with Holder and Cords, - 


$ 20.00 
.75 
.25 
.75 
1.00 
.75 
1 50 
5.00 
3.50 
30.00 

48.80 

38.80 


17.00 
12 00 
2.00 
1.00 
2.50 
5.00 
1.00 
4 00 
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THE EDISON 

STANDARD AMMETER AND MlLLIAMMETER. 



Ammeters. 


Scale 0 to 5 amperes, divisions ^ ampere,.S40.(M> 

“ 0 to 15 jij . 40.00 

“ 0 to 25 •* i “ . 45.00 

“ 0 to 50 “ | “ . 50.00 

Milliammeters. 

Scale 0 to 100 milliampcres, divisions 1 milliampero, .... $37 .50 

“ 0 to 200 •• “ *2 •• ... 87.50 

" 0 to 500 ” “ 5 .... 37.50 


A few points demonstrating' the special features distinguishing these 
instruments from all others now in use : 

1st. They have no iron, steel, or magnetic metal in their moving parts, and con¬ 
sequently will not alter or demagnetize under any reasonable treatment. 

2nd. They are not affected by the earth’s magnetic field, nor even.by the stray 
field of dynamos beyond a few feet radius. 

3rd. The scales are nearly uniform, nnd very distinct, being read off with mirror 
to avoid parallax.’ 

4th. The movements of the indicator are practically dead-beat. 

5th. The instruments are calibrated and standardized at the Edison Laboratory. 

6 th. They have very low resistance and inductance, so that they possess great 
electromagnetic power, combined with very little influence upon the circuit 
whose current strength they measure. The resistance of the 500-milliam- 
pere instrument is 0.3 ohm* and its inductance 5 micro henrys. 

7th. They are very compact and portable, the outside dimensions of the instru¬ 
ment being" 6 # in. x 8*4 in. by 2)4 in. high; and their weight in wooden 
case, six pounds. 

8 th. There are no adjustments, leveling screws or clamps for shipment, so that 
the instruments are always ready for operation, and can be used in any 
position 

9th. The binding posts are large and strong. They will take a large wire by 
penetration or a small wire by clamping. 
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GO 



The Edison 


Fractional 


Volt Selector 


Cataphoresis. 


For 110 to 120 Volt 
Direct Current. 




'Phis apparatus lias 
1 been designed to 
meet tbe demaud of 
the Dental Profession 
for a reliable instru¬ 
ment for enabling the r 
Edison direct current j ■ 

(110 to 120 volts) to i 1 ? 
be used for Cataplio- I 
resis and the produc¬ 
tion of Local Anes¬ 
thesia. 

It consists of a hard-rubber cylinder, upon which is wound, in suitable grooves 
cut on the face of same, several hundred feet of germau silver wire, having a very 
high resistance. This current controller is regulated by the sliding contact shown 
in the cut, which travels along the two rods above, parallel with the cylinder, and 
which bears lightly and uniformly on the convolutions of the wire. 

The apparatus is so constructed that it is impossible for any dangerous current 
to reach the patient. 


One of the great advantages of this instrument is, that the operator can vary 
the voltage to any pressure that he may desire to use. The initial voltage of 
the Edison direct-current is usually about 120 volts, but by means of the Volt- 
Selector-Switch (shown on the right hand of the board) it is possible to obtain a 
current which will vary from n voltage of zero to only 20 volts by moving the 
switch lever one button to the right. 

If the switch lever is moved two buttons to the right, the voltage of the in¬ 
strument will now vary from zero to 40 volts. Similiarly if the switch lever is 
moved three buttons to the right, the voltage will vary from zero to 60 volts, if 
moved four buttons to the right, from zero to 80 volts, and if moved to the extreme 
limit of five buttons, the voltage will, in this case, vary from zero to 100 volts. 

The german silver wire current-coutroller (referred to above), is so connected, 
that it acts as tbe most perfect fractional volt selector, as well as a current regu¬ 
lator. If a volt meter is connected across the binding posts to which tbe electrodes 
are usually attached, and the sliding contact is gradually moved from the extreme 
left to the extreme right, it will be found that the voltage will rise uniformly from 
zero to Its maximum limit. 


By means of the large numberof convolutions of wire on the current controller, 
it is possible to vary the voltage by one-hundredth of a volt at a time Such 
perfect regulation is impossible with any other instrument of this character on the 
market. 


Price, complete with Edison Milli-Ammeter, $80.00. 

Price, without Edison Milli-Ammeter, $50.00. 

The apparatus can also be furnished with a battery (in cases where the Edison 
direct current cannot be obtained) for which an extra charge is made. 
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THE EDISON COMBINATION 

GALVANIC AND FARADIC ADAPTOR 

For Use on no to 120 Volt Direct Current. 


(EDISON CIRCUIT) 



The Following: Currents can be Obtained from this Instrument: 

1st. The Direct Galvanic Current of 110to 120 volts. 

2nd. The Direct Galvanic Current of GO volts. 

3rd. The Primarv Faradic Current, capable of 0 variations of strength, depending 
on the number of sections of the secondary coil that are short cir- 
cuited. 

4th. The six Secondary Faradic Currents, all of which manifest distinct character¬ 
istics. 

5th. The Primary Faradic Current superposed on the 110 to 120-volt Galvanic 
Current. 

6th. The Primary Faradic Current superposed on the GO volt Galvanic Cur¬ 
rent. 


The instrument is handsomely mounted on a polished quartered onk base, 
and enclosed in a bevelled plate-glass case, provided with lock. 

Price, complete, $125.00. 
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DESCRIPTION. 


One of tbe uiust urgent inquiries of tbe physician of to <lay is for au instru¬ 
ment by which be can use tbe Edison 110 or 120 volt direct current for all varied 
forms of electro-tberapeutic treatment with absolute safety to tbe patient, and at 
tbe same time be able to graduate and control it withiu tbe finest limits, and also 
accurately measure tbe strength of the current be is emplojing. 

Such an apparatus is illustrated on tbe preceding page, and has been designed 
with a special view to fulfilling all these requirements. 

It consists of a hard-rubber cylinder, upon which is wound in suitable giooves, 
cut on tbe face of same, several hundred feet of Gcrmau silver wire having a vciy 
high resistance. 

This rheostat is regulated by tbe sliding contact which travels along tbe two 
rods above and parallel with the cylinder. 

A 10 C P. lamp is placed in circuit with each of tbe leadiug iu wires, to 
effectually protect tbe patient and apparatus, should a short circuit occur on any 
part of the electric light circuit. 

A third lump, shown on the extreme right, provided with a key, is arranged in 
shunt with the rheostat. When the key is turned on, the voltage of the galvanic 
current is reduced to 00 volts. With this shunt in operation, and all the resistance 
of the rheostat thrown into the circuit, by moving the sliding contact to the ex¬ 
treme left, a current of one milliampere is obtained when the binding posts are 
connected together by a short piece of wire, i. e., short circuited. On moving the 
sliding contact to the right, the resistance is very gradually diminished, ana the 
current correspondingly increased This finely graduated current is required in 
some cases where a very slight irregularity in the current would produce u shock 
to the patient. 

When a stronger current is required, the lamp is cut out by turning off the key, 
and the current is used unsbuuted. 

The well-known Edison milliammeter is mounted on the base on tbe left, 
the pole-changing switch is placed in the middle of the hoard, while on the right 
is shown the farudic coil, which i* also operated by the street current. 

This is of the Du Bois Raymond type, the secondary being wound upon a sep¬ 
arate spool, removable at will. This secondary winding consists of 24 lnyers of No. 
34 wire, having a total length of about 1800 yards. The winding is tapped in 0 
places, so as to divide the coil into 0 sections, each section consisting of 4 layers of 
wire, the whole being connected in series. By this arrangement 4, 8, 12. 16, 20 or 
24 layers of secondary wiuding can be used as required, by moviug the switch 
shown on the end of the coil. 

Each section produces an cutirely diffeieut sensory effect, the current in the 
first section being very stimulating, whereas the current in the sixth section is of a 
very pleasing character and produces a sedative effect, the character of thecurreut 
in the other sections being intermediate between the two extremes When first 
put into operation the secondary coil should always be moved to the extreme right, 
so as to leave the primary uncovered, the strength of the current being increased 
by slowly moving it toward the left, so as to finally cover the primary coil. 

The current in the primary, on the contiary. is at a minimum when it is en¬ 
tirely covered up by the secoudary coil, which in this case must be short circuited 
by a switch marked S. C'. S., provided for that purpose on the movable coil, and 
it is increased by slidiug bark the secondary coil to the right. 

When the ‘•Faradic’* switch at the back of the pole-changing switch is 
turned on, and the vibrator set in motiou, the current from the galvanic bind¬ 
ing posts is now of a pulsating character, ns the current from the primary of the 
fnmdie coil is superposed on the straight galvanic current, thereby producing the 
pulsating current ns described by Dr De Wnttevllle. The strength of these two 
combined currents is controlled by the rheostat in the ordinary way. 
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THE EDISON 

Therapeutic Sinusoidal Machine 

For Use on the no to 120-Volt Direct Current. 



Including Edison Alternator—110 to 120-Volt Motor — Water Rheo¬ 
stat — 2 Lamp Resistances for regulating speed of motor and intensity 
of exciting current in alternator, mounted on polished oak tabic with 
attachment plug and cords, and sponge electrodes, handles and cords. 

Price, complete, $too.oo. 


DESCRIPTION. 

This little alternator (shown iu cut on top of table, on right) is intended for the 
production of sinusoidal alternating currents in electro therapeutic treatment. It 
is driveu by a small motor running on the Edison direct 110 to 120-volt cut rent 
(shown on left) The field frame is of laminated iron, supported by castings, and 
has twelve poles. Un each pole is a spool with two windings of wire. The iuner 
has eight layers of fine wire, and the outer two layers of coarse. 
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All the tine wire windings arc connected in one series, which constitutes tlie 
secondary or delivery coil. All the coarse wire windings arc connected in another 
series, forming the primary or field winding of the machine. By this arrangement 
it is only necessary to drive the armature, which is a combination of laminated iron 
disks, to transform the continuous primary current into alternating current waves 
in the secondary circuit, and by duly proportioning the grooves and projections on 
the armature surface these waves are made sinusoidal. 

Twenty-four alternations or twelve complete periods are generated for every 
revolution of the armature, and since a speed of 4,800 revolutions per minute can 
be attained, the frequency can be carried to 1,920 alternations per second or over 
115,000 alternations per minute. For steady running a more moderate speed and 
frequency will usually be desirable. 

The primary winding of the alternator is excited by the 110 to 120-volt direct 
current, which is controlled by a lamp rheostat, the switchboard operating same 
being shown in the front of cut, on the right, and the lamps being placed under 
the table. In this way the strength of the secondary currents cau be controlled in¬ 
dependently of the frequency. 

The speed of the motor, and consequently the number of alternations of the 
secondary currents, can be varied by the lamp rheostat shown in the front of cut, 
on the left, as this rheostat is included in the motor circuit. 

The Water Rheostat shown in the centre of the table is connected in shunt 
with the secondary circuit, nnd is used to vary the strength of the current applied 
to the patient. 

The sensations that are produced by the application of this instrument differ 
radically from those which result from the employment of an ordinary faradic coil. 
They are much softer, more agreeable, equally developed at either pole, and gen¬ 
erally exhibit the characteristic sensations attributed to sinusoidal currents. 

The electromotive force attainable in the secondary coils amounts to 50 volts; 
but on closing the secondary circuit, under the condition of ordinary application, 
the voltage at secondary terminals usually falls to less than twenty volts, depend¬ 
ing upon the amount of external resistance. 

The alternator and motor are finished in nickel and are provided with self-oiling 
bearings. The lamps belonging to the rheostat are all placed underneath the 
table, so as to avoid any inconvenience to the operator arising from the brilliancy of 
the lights. 

The apparatus is mounted on a polished quartered oak table of handsome de¬ 
sign, and the workmanship on the entire outfit leaves nothing to be desired. If the 
outfit is required for use in a city where only the alternating current is obtainable, 
it can be furnished with an alternating-current motor in place of the direct current 
motor without extra charge, but it will be necessary to excite the primary winding 
of the alternator independently with batteries, as the alternating current cannot be 
used for this purpose. In ordering outfits for running on the alternating electric- 
light circuit, please always state this fact, as otherwise outfits with direct current 
motors will be sent. (Sec also 500 volt outfit on page 05 ) 
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The Edison Therapeutic 
Sinusoidal Wall ln= 
strument for 500 Volt 
Circuit. 

Consisting of Edison Alter¬ 
nator, .'>00-volt motor, two 300- 
volt Enamel Rheostats for 
regulating speed of motor and 
intensity of exciting current 
in alternator—Water Rheostat 
—mounted on wall bracket 
with beveled glass door with 
lock, and 500-volt switches on 
each of the leading-in wires. 

Price, complete, $150.00. 

This outfit will give the 
same sinusoidal current as that 
shown on page <53, the only 
difference being that it is de¬ 
signed for the 500-volt circuit. 


Edison Therapeutic Sinusoidal Alternator. 




Price, separately, 

$3S.oo. 


This instrument is 
fully described on pages 
03 and 04. 
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The Edison Therapeutic Sinusoidal Battery Machine 

For Sinusoidal Currents—Cautery and Diagnostic Lamp Work. 



Price, complete with sponge electrodes, cords and Cl 7^ 00 
cautery cord, handle and one Electrode, - - - 

This instrument shown in cut above, has been designed to meet the need 
of physicians who are unable to obtain the 110 to 120-volt direct current, or the 500- 
volt direct current. and will be found a most efficient machine. It consists of an 
Edison Sinusoidal Alternator, shown on the right of cut, driven by an Edison bat¬ 
tery motor, shown on the left of cut. It is furnished with a rheostat (shown in 
front of motor) for controlling the speed of same, and another rheostat (shown in 
front of alternator) for varying the intensity of this latter instrument. 

The rheostat for controlling the alternating current supplied to the patient, is 
shown in the middle of the cut T]ic motor is driven by a battery of 8 Edison- 
Lalande cells, type *‘8, M shown on the lower shelf of cabinet, and the alternator is 
excited by another battery of 8 Edison-Lalande cells, type “ R,” placed on the top 
shelf of cabinet. 

The instrument is fitted with a combination switch, by which the two separate 
batteries can be connected in multiple, so as to furnish a powerful current for cau¬ 
tery work, the switch at the same time opening the motor and alternator circuils. 
and the motor rheostat can then be used for regulating the heat of the cautery 
knives, or controlling the current for diagnostic lamp work, for which it is most 
efficient. This combination battery can also be used most effectively tooperatc the 
Edison-Heiman Electrical Centrifuge, and also Edison X-Ray battery apparatus 
(see pages 55 to 58 and 39, 40 and 41. 
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EDISON COMBINATION BATTERY GENERATOR CABINET* 

For Galvanic-Sinusoidal-Cautery-Faradic-Motor and 
Diagnostic Lamp Work. 



Price, complete, $250.00. 

This cabinet represents the latest advance in apparatus for electro-therapeutic 
work and will furnish all the various currcuts that are required in this class of 
practice. It is strongly recommended for the use of electro-medical specialists, and 
will be found a most efficient machine in every respect. 

DESCRIPTION. 

The motor shown on the left of cut has a secondary winding that generates a gal¬ 
vanic current of TO volts, which is suitably controlled by the rheostat shown in 
front of the motor. 
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The combination switch in the inhhllc of the table controls the entire board ex¬ 
cept the faradic coil, nod by turning it partly round, the current is changed from 
Galvanic to Sinusoidal, or Cautery as may be desired. 

The entire apparatus is operated by 1C Edison-Lalandc cells, arranged in 2 sets 
of 8—and there is absolutely no difficulty in setting up and installing this appara¬ 
tus as the fullest directions accompany each outfit. 

The Faradic coil on this battery is of the DuBois-Rayinond type, and the 
secondary coil of same, which is entirely removable, is wound with about 1,800 
yards of No. 86 B. & S. wire, which is divided into 6 equal sections. Each of these 
sections is brought out to separate connections at the end of the spool, and they 
can be thrown into the circuit as desired by a switch provided for that purpose. 
The coil is operated by the same battery and is provided with a rheostat for regu¬ 
lating the strength of the exciting current. This coil is constructed entirely on the 
approved recommendations of the American Electro-Therapeutic Association. 

For further particulars write for Special Circular. j\* 
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Digitized by the Internet Archive 
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Open Knowledge Commons and Harvard Medical School 
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Ini Verlage dev StaheI'scLen k. b. Hot- tiud Universitats- 
Buck- und Kuustbandhmg in Wurzburg erscbcint und ist aller- 
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(Iin Alioimcincnt in nbgesicliliiiiM'iicn Hcftcii r.n bericlicii). 
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Mil eincr Te.itabbihlnug. — Itrnmlt. Karl. Uber (lit Iktcturieu (Its l.idraudes und 
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dea .Muskets durcb seine Vcrdicknng. Slit 2 Tcxtiibbilduuguu, — Gattcl, Felix, 
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Kryatallo. Xelixt einem Nachtr.ig von August tiflrber. Slit 1 Lichtdruck-Tafol. — 
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aus ltd. XXVII. * __ 
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Slit 1 lithographisclieu Doppeltafcl uml li Textnbbildiiugcii. — Krlsclicwsky, 
Jsnck. Zur P.utwickluug dcs hu-jim hhelicn Augcx, uobst Aithnug: Zur Aetiolngio 
der aiigeburciicn l.idkolobome. Slit 2 lithograpliisthcu Tafoln nnd 2 'label Ion. — 
Nordmnilll, F., Kill liming xur I,elite vou der llildinig der Decidua. Sthau- 
nianii, Hugo, Iteilrag xur Kcuutnivs der Oyniikoninstic. — Snlwlt/.o, Oskar, 
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Aiis den „SiliuDsr$l)eriflit«Q <lrr Wiirzbursfr Pliysik .-medic. <icscllscliaft“ 1M)5. (Dcilrag.) 


W. C. H oiitgcii: lelicr cine neiie Art von Slralilm. 

(Vorlaufige Mittheilung.) 

1. Lasst man (lurch eine tlittorf sclie Vacuuinrohre, oder 
einen geniigeud evacuirten Leuard’sehen, Crookes 'schen oder iilm- 
lichen Apparat die Entladungen eines grbsseren Jtuhmkorff's gehen 
und bedeckt die Rohre mit einem ziemlich eng auliegendcn Mantel 
aus diinnem, schvvarzem Carton, so sieht man in dem vollstandig 
verdunkelten Zimmer einen in die Niihe des Apparates gebrachten, 
mit Bariumplatincyanur augestrichenen Papierschirm hei jeder 
Entladung hell aufleuchten, fluorcsciren, gleichgiiltig ob die an- 
gestricliene oder die andere Seite des Schirmes dem Entladungs- 
apparat zugewemlet ist. Die Fluorescenz ist noch in 2 m Ent- 
fernung vom Apparat bemerkbar. 

Man uberzeugt sich leicht, dass die Ursache der Fluores¬ 
cenz vom Entladungsapparat und von keiner anderen Stelle der 
Leitung ausgeht. 

2. Das an dieser Erscheinung zunaclist Anffallende ist, 
dass durch die sclnvarze Cartonhiilse, welche keine sichtbaren 
oder ultravioletten Strahlen des Sonnen- oder des elektrischen 
Bogeulichtes durchliisst, ein Agens hindnrchgeht, das iin Stande 
ist, lebhafte Fluorescenz zu erzeugen, und man wird deshalb wohl 
zuerst untersuchen. ob auch andere Kbrper diese Eigenschaft 
besitzen. 

Man fiudet bald, dass nlle Kbrper fin* dasselbe durchlassig 
sind, aber in sehr verschiedenem Grade. Einige Beispiele fiihre 
ich an. Papier ist sehr durchlassig : *) hinter eiuem cingebun- 
denen Buch von ca. 1000 Seiten sab ich den Fluorescenzsehirm 
noch deutlich leuchten; die Druckerschwarze bietet kein merk- 
liches Hinderniss. Ebenso zeigte sich Fluorescenz hinter einem 
doppelten Whistspiel; eine einzelne Karte zwischen Apparat 

l ) Mit „l>urcliltfssigkeit , ‘ eines Kbrper* bezeichue icb das Verhiillniss der 
Helligkeit eines dielit hinter dem Kbrper gehalteneu Fluorescenzschirmes zn dcr- 
jeuigen Helligkeit des Schirmes, welclier diesor nnter denselben VerliaKnissen aber 
ohne Zwischenschaltnng des Kbrpcrs zeigt. 
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unil Scbiim gjhalteu macht sich dem Auge fust gar nicbt be* 
merkbar. — Auch ein einfaches Blatt Stanniol ist kaum wahr- 
zunehmen; erst uacbdem mebrere Lagen iiber einander gelegt 
sind, sieht man ihren Scbatten deutlicb auf dem Scbirm. — 
Dicke,jHolzblocke sind noch durchlassig; zwei bis drei cm dicke 
Bretter aus Tannenbolz absorbiren nur sehr wenig. — Eine ca. 
15 mm dicke Aluminiumschicbt sehwachte die Wirknng recht 
betrachtlicb, war aber nicbt im Stande, die Fluoresceuz gauz 
zum Verscbwindeu zu bringen. — Mebrere cm dicke Hartgummi- 
sebeiben lassen noch Strablen *) hindurch.— Glasplatten gleicher 
Dicke verbalteu sich versehiedeu, je uacbdem sie bleibaltig sind 
(FlintglaM oder nicbt; erstere siud viel weniger durchlassig als 
letzterc. -• Halt man die Hand zwnchen den Entladungsappai’at 
und den Scbirm, so siebt man die dunkleren Scbatten der Haml- 
knochen in dem nur wenig dunklen Scbattenbild der Hand. — 
Wasscr, Scbwefelkohlenstoff und versebiedene andere Flussig- 
keiten erweisen sich in Glimmergeffissen untersucht als sebr 
durchlassig. — Dass Wasserstoff wesentlieb durchlassiger ware 
als Luft babe icb nicbt finden kounen. — Hinter Flatten aus 
Kupfer, resp. Silber, Blei, Gold, Platin ist die Fluorescenz noch 
deutlicb zu erkennen, dock nur dann, wenn die Plattendicke 
nicbt zu bedeutend ist. Platin von 0,2 mm Dicke ist noch durch¬ 
lassig; die Silber- und Kupferplatten kounen schon starker sein. 
Blei in 1.5 ram Dicke ist so gut wie undurchlassig und wurde des- 
lialb Intufig wegcu dieser Eigeuscbaft verwendet. — Ein Holzstab 
mit quadratisebem Querschnitt (20 X 20 mm), dcssen eine Seite 
in it Bleifarbe weiss angestrichen ist, verb alt sich versebieden, 
je nachdem er zwischen Apparat und Scbirm gehalten wird; 
fast vollstiindig wirkungslos, wenn die X-Strahlen parallel der 
angestricbenen Seite durchgehon, entwirft der Stab einen dunklen 
Scbatten, wenn die Strablen die Anstrichfarbe durchsetzen 
miissen. — In eine iihnliche Reibe, wie die Metalle, lassen 
sich ihre Salze, fest oder in Losung, in Bezug auf ihre Durch- 
iassigkeit ordnen. 

3. Die angefiihrten Versucbsergcbnisse uml andere fiibren 
zu der Folgerung, dass die Dnrcbliissigkeit der verschiedcnen 


*) Der Kiirze lialber m-jchto ich dun AusUruck ,..' - iriilileu“ uml zwar zur 
Uiilerscheiilung von amluren ilen Xamcn „X*Strohleir' gebmnebon. v ergl. u. !). 
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Substanzen. gleiche Schichteudicke vorausgesetzt, weseutlicli be 
dingt ist (lurch ilire Dichte: keine arnlere Eigenaohaft niaclit 
sieli wenigstens in so holiein Grade beinerkbar a Is diese. 

Dass aber die Dichte dock nicht ganz allein massgebend 
ist. das bcweisen folgende Versuche. Ich nntersuchte auf ilire 
Durclilassigkeit naliezu gleichdieke Platten aus Glas, Aluminium, 
Kalkspath mid Quarz; die Diclite dicser Substanzen stellte sieli 
als ungefahr gleicli keraus, und dock zeigte sick ganz evident, 
dass der Kalkspath betrachtlich woniger durchliissig ist als die 
iibrigcn Ivorper, die sieh nntcreinander ziemlich gleich verhielten. 
Eire besouders starke Fluorescenz des Kalkspathes (vergl. u. 
pag. 4.) nameutlich ira Vergleich zuin Glas hake ich nicht be- 
merkt. 

4. Mit zunebmender Dicke werden alle Korper weniger 
durchliissig. Urn vielleicht eine Beziehung zwischeu Durchliissig- 
keit und Schichtendicke fnulen zu konnen, babe ich photogra- 
phische Aufnahmen (vergl. u. pag. 4) gemacht, bei denen die 
pkotographische Platte zuin Theil bedeckt war mit Stanniol- 
schichten von stufenweise zunehmender Blatterzahl; eine photo- 
metriscbe Messung soil vorgenominen werden, wenn ich im Be- 
sitz eines gceigneten Photometers bin. 

5. Aus Platin, Blei, Zink und Aluminium wurden durch 
Auswalzen Bleche von einer solchen Dicke hergestellt, dass alle 
nahezu gleich durchliissig erschienen. Die folgende Tabelle ent- 
hiilt die gemessene Dicke in mm, die relative Dicke bezogen auf 
die des Platinbleches uud die Dichte. 1 

. Dicke relat. Dicke Dichte 


Pt. 0,018 mm 

l 

21,5 

Pb. 0,05 * 

3 

11,3 

Zu. 0.10 r 

6 

7,1 

Al. 3.5 „ 

200 

. 2,6 


Aus diesen Werthen ist zu entnelnnen, dass keineswegs 
gleiche Durclilassigkeit verschiedener Metalle vorhandeu ist, 
wenn das Produkt aus Dicke und Dichte gleich ist. Die Durch- 
lassigkeit liiramt in viel starkerem Masse zu. als jenes Product 
abnimmt. 

6. Die Fluorescenz des Bariumplatincyamirs ist uicht die 
cinzige erkeunbare \V i.'hang der X-Strahlen. Zunachst ist zu 
erwahnen. dass auch andere Korper fluorescireu; so z. B. die 
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als Pkosphove bekannten Calciumverbindaugeii, dann Urauglas, 
gewbhnliches Gins, Kalkspath, Stein sal z etc. 

Von besoudererer Bedeutung in mancher Hinsicht ist die 
Thatsache, dass photographiscbe Trockenplatten sich als cm- 
pfimllicli fiir die X-Strahlen erwiesen haben. Man ist imStande 
mancue Erseheinung zn fixircn, wodurch Tauscbungcn leichter 
ausgesclilossen werden; und ich babe, wo es irgend nuging, jede 
wichtigere Beobachtung, die icb mit dem Auge am Fluorescenz- 
schirm machte, durch eine photographiscbe Aufnahme controllirt, 

Dabei kommt die Eigenschaft der Strahleu, fast ungchindert 
durch diinnere Fiolz-, Papier- und Stanniolschichten hindurchgehen 
zu konnen, sehr zu Statten; man kann die Anfnahmen mit der 
in der Cassette, oder in einer Papierumhiillung eingeschlossenen 
photographiscben Platte im beleuchteten Zimmer machen. An- 
dererscits hat diese Eigenschaft auch zur Folge, dass man un- 
entwickelte Platten nicht bloss durch die gcbruuchliche Hiille 
aus Pappendeckel und Papier geschiitzt liingere Zeit in der Niihe 
des Entladungsapparates liegen lassen <larf. 

Fraglicb erscheint es nock, ob die chemische Wirkung auf 
die Silbersalzc der photographiscben Platte direct von den 
X-Strahlen ausgeiibt wird. Mbglich ist es, dass diese Wirkung 
herriihrt von dem Fluorescenzlicht, das, wie oben angegeben, in 
der Glasplatte, oder vielleicht in der Gelatineschicht erzeugt 
wird. „Films ,T konnen ubrigens ebenso gut wie Glasplatten ver- 
wendet werden. 

Dass die X-Strahlen auch eine Warmewirkung auszuiibcn 
imStande sind, babe ich noch nicht cxperimentell nachgewiesen; 
doch darf man wohl diese Eigcnscliaft als vorhanden annehmen, 
nachdem durch die Fluorescenzerscheinangen die Fiihigkeit der 
X-Strahlen, verwandelt zu werden, nachgewiesen ist, und es 
sichcr ist, dass nicht alle auffallcnden X-Strahlen den Korpor 
als solche wieder verlassen. 

Die Retina des Auges ist fur unsere Strahlen nnempfind- 
lich: das dicht an den Entladungsapparat herangebrachte Auge 
bemerkt niebts, wiewohl nacli den gemachten Erfalirungen <lie 
iin Auge enthaltenen Medicn fiir die Strahleu durchlassig gcuug 
sein miisseu. 

7. Nachdem ich die Durchlassigkcit verschiedener Korper 
von relativ grosser Dicke erkannt lmttc, bcciltc ich mich, zu 
erfahren, wie sich die X-Strahlen beiin Durchgang durch ein 
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Prisma verhalten, ob sie darin abgelenkt werden oder nicht. 
Versuche mit Wasser und Schwefelkohlenstotf in Glimmerprismen 
von ca. 30° brcchendein Winkel haben gar keine Ablenkung er- 
kcnnen lassen woder am Fluoresccnzschirm, noch an der photo- 
grapliischen Platte. Znm Vcrglcicb wnrde nnter denselbeu Ver¬ 
bal tnissen die Ablenkung von Lichtstrahlen beobachtet; die ab- 
gelenkten Bilder lagen auf der Platte uni ra. 10 min resp. 
ca. 20 mm von dem nicht abgelenkten entfernt. — Mit einem 
Hartgummi- und einem Aluminiumprisma von ebenfalls ca. 30° 
brechendem Winkel babe ich auf der photographisohen Platte 
Bilder bekommen, an denen man vielleicbt eine Ablenkung er- 
kennen kann. Dock ist die Sadie sehr unsicher, und die Ab¬ 
lenkung ist. wenn iiberbaupt vorhanden, jedenfalls so klein, dass 
der Brechungsexponent der X-Strablen in den genannten Sub- 
stanzen bocbstens 1.05 sein konnte. Mit dem Fluorescenzscbirin 
babe icb aucb in diesem Fall keine Ablenkung beobachten 
kbnnen. 

Vorsucbe mit Prisinen aus dicbteren Metallen lieferten bis 
jetzt wegen der geringen Durchlassigkeit und der in Folge 
dessen geringen Intensitat der durcbgelassenen Strahlen kein 
sichercs Resnltat. 

In Anbetracbt diescr Sachlage einerseits und andererseits 
der Wicbtigkeit der Fragc, ob die X-Strablen beim Uebcrgang 
von einem Medium zum anderen gebroeben werden kbnnen oder 
nicht, ist es sebr erfreulich, class diese Frage nocb in anderer 
Weise untersucht werden kann, als mit fliilfe von Prismen. Fein 
pulverisirte Korper lassen in geniigender Sobicbtendicke das 
auffallende Licht nur wenig und zerstreut hindurch in Folge 
von Brechung und Reflexion: erweisen sicb nun die Pulver tux* 
die X-Strablen gleicb durchlassig, wie die cobarente Substanz — 
gleicho Massen vorausgesetzt — so ist damit nacbgewiesen, dass 
sowohl eine Brechung als aucb eine regelmassige Reflexion nicht 
in inerklichem Betrage vorbaiulen ist. Die Versuche warden mit 
fein pulverisirtem Steinsalz, mit feinem, auf electrolytischem 
Wege gewonnenem Silberpulver und clem zu chemiscben Unter- 
suebungen vielfacb verwandten Zinkstaub angestellt; es ergab 
sicb in alien Fallen kein Unterscbied in der Durchlassigkeit der 
Pulver und der cohiirenten Substanz, sowohl bei der Beobachtnng 
am Flnorenscenzschirm, als aucb auf der photographischen Platte. 
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Dass man mit Linsen die X-Strahlen uicht concentrireu 
kann, ist nach deni Mitgetheilten selbstverstandlich; eine grosse 
Uartgummilinse and eine Glaslinse erwiesen sich in der That 
als wirkungslos. Das Schattenbild eines run den Stabes ist in 
der .Mitte dunkler als Tun Rande; dasjenige einer Roll re, die mit 
eincr Substauz gefiillt ist. die durchlassiger ist als das Material 
der Rob re, ist in der Mitte heller als am Ramie. 

S. Die Frage nach der Reflexion der X-Strahlen ist durch 
die Versuche des vorigen Paragraphen als in dem Sinne erledigt 
zu betrachten, dass eine merklicbe regelmiissige Zuriickwerfung 
der Strablen an keiner der nntersuchten Substanzeu stattfindet. 
Andere Versuche, die ich bier iibergehen will, fiihren zu dem- 
selben Resultat. 

Indessen ist cine Beobachtung zu erwahneu. die auf den 
crstcn Blick dus Gegcuthcil zu crgeben scheint. Ich exponirte 
'eine dnrch schwarzes Papier gegen Lichtslrahlen geschiitzte 
pliotographische Platte, mit der Glasseite dem Entladnngsapparat 
zugewendet, den X-Strahlen; die empfindliche Schicht war bis auf 
einen frei bleibenden Theil mit blanken Platten aus Platin, Blei, 
Zink uml Aluminium in sternformiger Anordnnug bedcckt- Auf 
deni entwickelten Negativ ist dentlich zu erkennen, dass die 
Sclnviirzung unter dem Platin, dem Blei und besonders unter dem 
Zink starker ist als an den andereu Stclleu; das Aluminium hatte 
gar keineWirkung ansgeubt. Es scheint somit, dass die drei ge- 
nannten Metalle die Strablen refleotiren; indessen waren noch 
andere Ursachen fiir die starkere Schwarzung denkbar, und urn 
sieher zu gelien. legte ich beieinem zweiten Versuch zwischen die 
erapfindliehc Schicht und die Metallplntten ein Stuck diinnes Blatt- 
aluminium, welches fiir ultraviolette Strablen umlurchlassig, da- 
gegen fiir die X-Strahlen selir durchlassig ist. Da auch jctzt wieder 
im Wesentlichen dasselbe Resultat erhalten wurde, so ist eine Re¬ 
flexion von X-Strahlen an den genannten Metallen nachgewiesen. 

Halt, man diese Tliatsache zusammen mit der Beobachtung. dass 
Pulver ebensn durchliissig sind, win coharente Kbrper, dass weiter 
Kdrpor "lit ranker Oberfliiche sicli beim Durcligang der X-Strahlen, 
wio auch bei dem znletzt beschriebenen Versuch ganz gleich wie 
polirte Korper verbal ten. so koinmt man zu der Auschanung. 
dass zwar cine regelmansige Reflexion, wie gesagt, uicht statt¬ 
findet, dass nber die Korper sich den X-Strahlen gegeniiber 
iihnlich verhalten, wie die triiben Medien dem Licht gegeniiber. 
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Da ich aucli keine Brechung beim Uebergang von eincm Medium 
zum anderen nacbwei in konnte, so liat es den Auschein, als ob 
die X-Strahlen sich mi gleicber Geschwindigkeit in alien Kbrpern 
bewegen, und zwar in einem Medium, das liberall vorbandeu ist, 
und in welcbem die Korpertheilcben eingebettet sind. Die lctz- 
tei'en bilden fUr die Ausbreitung der X-Strablen ein Hinderniss 
und zwar im Allgemeinen ein desto grosseres,|l je dichter der 
betreffende Korper ist. 

9. Demnacb ware es mbglieb, dass aucb die Anordnung der 
Theilcben im Korper auf die Durchlassigkeit desselben einen 
Einfluss ausiibte, dass z. B. {ein Stuck Kalkspath bei gleicber 
Dicke versebieden durchlassig ware, wenn dasselbe in der Richtung 
der Axe oder senkrecht dazu durcbstrablt wird. Vcrsucbe mit 
Kalkspatb und Quarz baben aber ein negatives Resultat ergebeu. 

10. Bekanntlicb ist Lcnartl bei seinen schbnen Versuchen 
iiber die von einem diinnen Aluminiumblattcbeu bindurcbgelassenen 
Hittorf seben Katbodenstrablen zu dem Resultat gekommen, dass 
diese Strahlen Vorgange im Aether sind, und dass sie in alien 
Korpern dift'us verlauten. Von unseren Strahlen baben wir 
Achnlicbes aussagen konnen. 

In seiner letzten Arbeit bat Lenard das Absorptionsvermbgen 
versebiedener Korper fiir die Kathodenstrahlen bestimmt und 
dasselbe u. a. fiir Luft von Atmospharendruck zu 4,10, 3,40, 
3.10 auf 1 cm bezogen gefunden, je nacb der Verdunnung des 
im Entladungsapparat entbaltenen Gases. Nacb der aus der 
Funkenstreeke geschiitzten Entladuugsspannung zu urtheilen, 
babe ich es bei meinen Versuchen meistens mit ungefabr gleich- 
grossen und nurselten mit geringeren und grosseren Verdunnungen 
zu tbun gebabt. Es gelang mir mit dem L. IFe&er’schen Photo¬ 
meter — ein besseres besitze ich niebt — in atmosphariseber 
Luft die Intensitaten des Fluorescenzlicbtes meines Scbirmes in 
zwei Abstanden — ca. 100 resp. 200 mm — vom Entladungs¬ 
apparat mit einander zu vergleicben, und ich fand aus drei recht 
gut mit einander ubereinstimraenden Versuchen, dass dieselben 
sich umgekehrt wie die Quadrate der resp. Entfernnngeu de.- 
Scbirmes vom Entladungsapparat verhalten. Demnacb halt die 
Luft von den hindurcbgehenden X-Strahlen einen viel kleinerer. 
Eruchtbeil zuriick als von den Katbodenstrablen. Dies's Resultat 
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ist anch ganz in Ueberoinstimmnng luit der oben erwiihnten 
Beobacbtung, dass das Pluorescenzlicht noch in 2 in Distauz 
vom Entladungsapparat wahrzunehmen ist. 

Aehnlich wie Luft verhnlten sich im Allgemeinen die 
anderen Korper: sie sind fur die X-Strahlen durcbliissiger als 
fiir die Kathodenstrahlen. 

11. Eine weitere selir bemerkenswerthe Verscbiedenbeit in 
dem Verbalteu der Katbodenstrablen und der X-Strahlen liegt 
in der Thatsacbe, dass es rair trotz vieler Bemuhungen nicbt 
gelungen ist. auch in sebr kraftigen magnetischen Eeldern eine 
Ableukuug der X-Strahlen durcli den Magnet zn erbalten. 

Die Ablenkbarkeit durcb den Magnet gilt aber bis jetzt 
als ein cbaracteristiscbes Merkmal der Katbodenstrablen; wobl 
ward vou Hertz und Lenard beobachtet. dass es verscliiedcne 
Arten von Katbodenstrablen gibt, die sicb dnreb „ibre Pbos- 
pbore8cenzerzeugung. Absorbirbarkeit und Ablenkbarkeit durcli 
den Magnet von einander unterscheiden**, aber eine betrachtliche 
Ablenkung wnrde doch in alien von ihuen untersucliten Fallen 
wahrgenomineu, und icb glaube nicbt, dass man dieses Cliarac- 
teristienni ohue zwingeuden Grund aulgeben wird. 

12. Nacli besonders zu diesem Zweck angestellten Versncben 
ist es sicliei, dass die Stelle der Wand des Entladungsapparates, 
die am stiirksten fluorcscirt, als Hauptausgangspunkt der nacli alien 
Ricbtungen sicb ausbreitemlen X-Strablen zu betraebten ist. Die 
X*Stralilon geben somit von der Stelle a us, wo naoh den An- 
gaben verschiedener Forscber die .Katbodenstrablen die Glas- 
wand treffen. Lenkt man die Katbodenstrablen innerhalb des 
Entladungsapparates dnreb einen Magnet ab, so siebt man, dass 
aucli die X-Strablen von einer anderen Stelle, d. h. wieder von 
<lem Emlpunktc der Katbodenstrablen ausgeben. 

Auch aus diesem Grund konnen die X-StraWcn, die nicht 
ablenkbar sind, nicbt einfach unverandert von der Glaswaml 
bindurchgelassene resp. 'reHectirte Katbodenstralilen scin. Die 
grossere Diclite des Glascs ausserbalb des Entladungsgefiisses 
kann ja nacb Lcnurd fiir die grossc Veracbiedenbeit <ler Ablenk- 
barkeit. nicht vernntwortlicli gemaclit werden. 

Icb komme desbalb zu dem Resultat, <lass die X-Strablen 
nicbt identisch sind mit den Katbodenstrablen. dass sic aber 
von den Katbodenstrablen in der Glaswand des Entladungs- 
apptiraics erzeugt werden. 
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13. Diese Erzeuguug findet nielit nur in Glas statt, sondern, 
wie icli an eincm mit 2 mm starkem Aluminiumblech abgeschlos- 
senen Apparat beobachten konnte, auch in diesem Metall. An- 
dere Substanzen sullen spiiter untersucht werden. 

14* Die Berechtigung, fur das von del* Wand des Ent.lad- 
ungsapparates ausgehende Agens den Namen „Strahlen tf zu ver- 
wenden, leite ich zumTheil von der ganz regelmiissigen Schatten- 
bildung her, die sich zeigt, wenn man zwischen den Apparat 
und den fluoresciremlen Scbirm (odor die photographische Platte) 
mehr oder weniger durclilassige Korper bringt. 

Viele derartige Schattenbilder. deren Erzeugung mitnnter 
einen ganz besonderen Reiz bietet, babe ich beobachtet und 
tbeihveise auch pbotographiscb aufgenommen; so besitze ich z. B. 
Pbotographien von den Schatten der Pi’ofile einer Thiire, welclie 
die Zimmer trennt, in weichen einerseits der Entladungsapparat, 
andererseits die photographische Platte aufgestellt waren; von den 
Schatten der Handknoehen; von deni Schatten eines auf einer 
Ilolzspule versteckt autgewickelteu Drahtes; eines in einem 
Kastchcn eingesclilossenen Grewichtssatzes; einer Bussole, bei 
welcher die Maguetuadcl ganz von Metall eingeschlossen ist; 
eines Metallstiickes, dessen Inhoinogenitat durch die X-Strahlen 
bemerkbar wird; etc. 

Fiir die geradlinige Ausbreitiing der X-Strahlen beweisend 
ist weiter eine Lochphotographie, die ich von dem mit schwarzem 
Papier eingekullten Entladungsapparat babe machen konnen; 
das Bild ist schwach aber unverkennbar richtig. 

15. Nacli Interferenzerscheinungen der X-Strahlen babe ich 
viel gesucht, aber leider, vielleicht nur in Folge der geringen 
Intensitat derselben, ohne Evfolg. 

16. Versuche, um zu constatiren, ob elektrostatische Krafte 
in irgend einer Weise die X-Strahlen beeintlnssen konnen, sind 
zwar angetangen aber noch nicht abgeschlossen. 

17. Legt man sich dieFrage vor, was denn die X-Strahlen, 
— die keine Kathodenstrahlen sein konnen — eigentlich sind, so 
wird man vielleicht im ersten Augenblick, verleitet durch ilire 
lebhaften Fluorescenz- und chemischen Wirkungen, an ultra- 
violettes Licht denken. Indessen stosst man doch sofort auf 
schwerwiegende Bedenken. Wenn namlich die X-Strahlen ultra- 
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violettes Licht sein sollten, so miisste dieses Licht tiie Eigen- 
scliaft ha ben: 

aj dnss es beim Uebergang aus Lut't in Wasser, Schwefel- 
kohleustoff, Aluminium, Steinsalz, Glas. Zink etc. keiue 
merkliche Brechung erleiden kann; • 

bj dass es von den genannten Korpern nicht merklich 
regelmassig reftectirt werden kann; 

o') dass es somit durcli die sonst gebrauchlichen Mittel 
nicht polarisirt werden kann; 

d) dass die Absorption desselbeti von keiner andercn Eigen- 
schaft der Kbrper so beeinflusst wird als von ihrer 
Dichte. 

Das heisst, man miisste annekmen, dass sich dicse ultra- 
violetten Strahlen ganz anders verhalten, als die bisher bekann- 
ten ultrarothcn, sichtbaren und ultravioletten Strahlen. 

Dazu habe ich mich nicht cntschliesscu kbnnen und nach 
einer andercn Erklarung gesucht. 

Eine Art von Verwandtschaft zwisclien den neuen Strahlen 
und den Lichtstrahlen scheint zu bestehen, wenigstens deutetdie 
Schattonbildung, die Fluorescent und die chemische Wirkung, 
welche bei beiden Strahlenarten vorkommen, darauf bin. Nun 
weiss man schon seit langer Zeit, dass ausser den transvcrsaleu 
Licbtschwingungen auch longitudinale Sclnvingungen im Aether 
vorkommen konnen und nach Ansiclit verschiedener Physiker 
vorkommen miissen. Freilich ist ihre Existenz bis jetzt noch 
nicht evident nachgewieseji, und sind deshalb ihre Kigenschaften 
noch nicht cxperimentell untersncht. 

Sollten nun die neuen Strahlen nicht longitudinalen Sclnving- 
ungen im Aether zuzuschrcibcn sein? 

Ich muss bekennen, dass ich mich im Laufe der Unter- 
suchung immer mehr init diesem Gedauken vertraut gemacht 
habe und gestattc mir dann auch diese Vermuthung hier aus- 
zusprechen, wiewohl ich mir sehr wohl bewusst bin, dass die 
gegebene Erklarung einer weiteren Bcgriindung noch bedarf. 

Wiirzburg. Physikal. Institut der Universitiit. Dec. 1895. 
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vraaroobgnlgk in do gwiegenhaid gewoost tiyi at 
ecniga vau to bowona^rr i 

Kobo tavrkwaordlge eigenaebap van do Runt- 
g-'C-oiralan in. dat re ye. q.> afwgving ia prinma’a 
ondergaan ; telfu die. w-!ko van eanotcbooo of 
allummiam vrrvaiirdigd wnr*n, kondru ga-ne 
Darkbnre deviatie ran do Rdetgrn-tiralen g. vrn. 
Nog op andere wgio bleek ber. ilat to ufetknn- 
d-n grbio'cen worden; a priori kan men -loo 
I l« t *t Wei oil komen. dnt de Ronlgen-eUalri. niet 
- mvt lenzon te conceotreeren sijn, eoco wsarbeid. 
j alle*rina door prooven beveotlgiL 

Uit een on nndrr betoogi Runtcen. dal do 
B^ntren atralen vicb mot gelgke anelheid door 
alio licbauien beaegea in era tniddenetof. die 
oieral voorkomt en watrin do alomtn vorvat uin. 
Hoe grooter d« diebtheid dor licbniaen ha, deo 
U maer weerbooden de atomon dt *erriroidiBR 
ftn d« R<-ntg«n-atr>Oen. 

Rvonotn Lenard door tijne proeron tot de 
ttltoprar.k goleid werd, dnt do kuthodec^lralen 
vriacbljnaclen in den aether ago. loo ook «cm» 
R«>nlgen tot deielfde uitkouii voor xijar ttra- 
lea. It ordne bierinorefrerntemminn. In e-n au«l-r 
Opiicbt bontaot rrrecbil. Firm Hadden wij reeds 
aelegenlieid op to merket dnt de kaiboden .lra- 
len. in een mngnetlseb reld gebraeht. afwykon ; 
de fWntgr>n-atralen kennen seifs door de aterknte 
m&gneel niet alt bon ba*n eeroerd werden 
Dit it *t uitgnngspunt van de boetrlng van 
Rontgen. ala zoudeu igoe ntraleti niet een snort 
ran kathodeo-alralen ryn. era uiuprnnk, wear- 
over nog veracbil vau cevoelen besia.fl. 

Daar waar de katboaen atralen don glanmnd 
tr. ffeu, waar dna de bevigtte Aaoteseoniie plnnta 
grijpt, daar ia ‘t nitgangapunl tan de Rbatgeo- 
atralea Loat men de kathoacn-stralen binnen net 
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tart toebebootau. door nddde! »*«» era iupiee« 
afwgkm. dsn fallen «ok da R.iotgea-*lrn!*u v»n 
##n acdfltr pluU uitgsaa. an »el run da* j?e- 
dcelt# van Or bwia. waar de Icathoden-ftml. it 
an Jen glaewand treffeu, Hicrin nog xiet IV- 
fevror Ronigeu rro urileriunt voor ’i nietddeo- 
I itch xija too kalboden- ru Il&ptgcn-atrolca. 

Etn riartwl rrdenaa worden door bam npgc- 
gevtfU. dat ’t Rootgen-lieht orentnin ouder t 
ultrvciolette*j mag giwekvod worden, *t gem 
w«l door *ciuroiv:«rn bnwrrrd it. 

Wat Ttnaotfdi men dan avogaande ‘t waxen 
der Itontgexi-elrvlen ? 

W« irtllm Ur beautwoording dtar Traag Pro- 
feaeor Rdmgwu xelven mui't wootd Intm. 

,.Kr ecJtynf. eene takers vemantachnp u* be- 
• laau tUMcheadatiieaweetrolen rn daliohtatralcn; 
•ivurop wrjx.cn altlian* do eehadtiwrornsiiig. dr 
doorevecuue on do chamitehe working, walk# 
by beida aooTlim ran atralrn vaorkomon. Nu 
wort mull aedert lang, dat cr. brbelrc dr »ran«- 
trr«ale lichtgolren. ook JongitadinuU golriug'U 
in den aetb»w knnneu on, naar dr laet-nine van 
\c!« natnnrkundigeu, nioet-u roorkonicn. Zel-r 
.. ban boiaan tot dntvam aoc niet Of rnnlgttjd 
aaogctovind eu xijn dnard>>or do rigenachapp-u 
uog niet prcefondei ricdvlyk onderxocht. 


»j *t U *«o beVvod fait. dat. waneaar man on-Ur 
bapaaJdacanavcnaiicblapranvluaspriarualaat ralica 
•r rrn klc ircDl at l. »p«ctnin>. oaUtant beat anode uit 
I.cbt ran 1 Tanrb JUr.da klauran. t w. food. uf.v-i.-e. 
gaal, groan, IkhtMauw, •lonkrrbUuwr. tIoUL Doofa 
uok oo« bniten *t viol* : t<«d«u alralatt >i> *c olt*a- 
tiolaMvalralart. dlv niitl «wu> un« 00 / siehthaar *t«. 
invar dla ilcb door bunne ohatulubv werLiciuaa «u 
bun rermotfan om alutfan ta does d loteiotv.-. n vat- 
radan. Daax da Rdntgra atralan dvttIMv oikcd achnpi «u 
vartocnm, tou man aJItcbl ganalxd xjja bojdeioor*uiu 
van alrvv* ala uimtUeh ta baaehouwea. 


no die nieuwe vtrnlvn met iihMib 

toog-kc2ir<>rrn wordro van UmgitodiunM) -jol- 

viunon in dtn aether: 

..Ik wo-t bvkenncn. dat fk uuj in dan lo.vp dor , 
oudr.uorkirgrn atrada ww mat drra grdncitU 

htb T*irtr<>uwd gemankt, nu ik Ttroorlnof mij | 
dan 00k. dit Termoadan birr nit ta *prrk«n, hoa- 
w «1 ik m »j taer wel brwnat ban, dat tie grgcrrti ‘ 
▼orklariog nog rerder xal babooren bawpara 

U wordan." 

Nlat xoodra waa de ltontpe niche wyia ran 
pboUigrapbrairn hrk»nd. nf Utrijkr opnacton 
warden gniaan cn rarbotaringon iLingawand. 
Men rrorg ■«-.!> af. walk pmctlvcb nut da.v 
Titidincwrl roor da watanaebappen, Inconderbcid 
roor tin madiTcbc, non konnati li*-bhan. Y«trt’ 
gtand rntboNa’aanxi* w^rd ntoU rndrongan door 
tv uuebuiro BcaiitMicbo boactionaing. Laaotlrcaiar ■ 
«o Uinohcnt. lloudt nun *t oog op da« etonJ 
van x'lt'rii. dan otag ittau ailaaxina tarred an lijn. 
Karda d«»<li)lv kna is an in ooarantrn an wotno- ; 
acbAppvlijkf tyduebriftaa xaar nattige toepaa- 
»tngrt> an proeven rindan. Ook Noderlnnd hawft 
zirb ule: outatnigd galaten . o. a. alnugdcn pror- 
Tail to Awulardam, Utrecht vu Haarfotn mat 't 
gvwanaeatv aurora. 

Vau toapaaaiiigTu dor Rotttr**a-methode op 
rbirnrgiacb gebiad sullen wy jc roornaamat- • 
inamoreorau. 

Von Moaotig—Moorhof beeft tweo pbotogm- 
phi rrn rertoond. door do werking rau dr. ROnt- 
gea-*!ralon verkregan. Op da enrttr plait rirt 
tn«*u ’I arberldael rwn *-o 11 hand Taaacbau da 
duidrlyk to hercannen lilhonettati dar h««ndr . 
tea aict men ern doakcra rick, de vcbadiw *m 
011 roorwrrp. wolka plaata tuaii niet op dr go- { 

•) D w. t. • Zoudrn d* ruauws atralao ueb mot op 

dvielfda a ijia door dra aathar Toortplanlen, nlo 
't galuld dit float door d« iucht 7 


r/oce atjii- -m riudrr «wnr r.Tnvondigv intnrj- 
ding bdlofttf afeoVu gedaau In wordru. oui bet 
TJoinup ti Trrw'c'darrii D« twaad** photcgraphi- 
•eh- pi mi mankU op orartaig'-ode wijte ait 
waar aioh cro mi.*vorm up dor lidbrantjei van 
dan gruotan t -on baroud. 

Niet txiiinl'ir ranrkvaardig xiju da bUroudar- 
b«dau. door Vroh%»or Kauaaar on tya kliniak t« 
Wrauaa nu drgadreld VolfOU brm knoit^n dr 
UdnlgntMlrAUu gxouten di»mt bawijxeu by hi t 
-tell* u nn dhtguoM op gaUtaru of op graroel. 
0.mr grarrr rolkoman ouda*irdr*ugbaar u roor 
do RontgtD-vtralon, xai <r op ’t nogatirf drr 
phot *.;r**pl»i- uiet RAutcou-liaht ran wittv af- 
bcoldin ; rau dm tortu der atron koyiru Gal- 
itcan *a KhUf min of nuar doorichijueud ; 't 
uagallof van non k dao 00 * ern tnatdonkrrr rick. 
Hij »vi*cblll*-a l* MpviatSva aal in de to« Vom»i 
den pati«nt reel p\ju inutuen b«»»ina«rd Worden. 

P/ofnaor Ku*«UBg te Hninhorg. bad van 
baent w-niaiiitg ^an xiju ro«t. welka *yu utedi- 
nm wilda wegnamnn. alboawol de botu-iedraar 
-r t«!jfat» wax. 2v*a gmlatie photogrnpbia met 
Rontjc n-alral»a toond*- do plant Mr. dat bat 
beau van h titan naar hiunvu rrrgroaid waa. ’1 
legvuorarg«fUe!da ran lirtgnm dc madiroa had 
I* utr.ctrtt dia^juiliwima. Operntia 
»f»«r»- (u t gvb'.-i-l iliat uiwdanna; grwcaat. 

Zietlawr r.ioiiH v’.dru. di»* aprrkau * 

Ook bnJtau uiadta.ili sebiud xiju rcracUiUeude 
pi , oafnaui»ni; - r i gsdnnu E»*n horlogaketting ward 
aoor een geriuten darn been gapbotograptieerd. 
aan komnua door xijn - mb rnx.; opmunen 
die, naar wy ..n*lera:*H*-n. geuoe/xvtm oanonxr 
loxrra bekend aullrit abit. 

Or. V-ttVena ithia-r h» ft do Rot'tyrn-tuotbodo 
aaun*crkcUjk rorbatorJ. door gabnuk tv tuukou 
ran da bovauvermalde cigonaohap der knUtoden- 
atralaa. t- w. dat no door een magneot uit ban 
b.urn kanuea getrokken wordon. Hat gelukto 


ur«u door Mnwr>ading van t*« magneton de 
kathndau-atmlea »j ceu ilcin aiak t- eonerc- 
treeren, waardoor da flaorrar-n'ic Tan dr-n g!aa- 
wand heTigar ward on da Kuntgan-atralea can 
grootere inlenaltcit Torhregm. 

Ook de duar Tan de pota morl aanmatkalyk 

1 rarVort gearorden aijn. Pr»f'«*or Klupntby knigt 
bg/onder arherpa beeldan by een pota Tan alaebta 
vea miuuuL 

l>r wctrnarLapparyk* strgd. oter 'l vtitu dar 
Runtge-i-atraleu u'C*o«(d. ia teer inlorcnant Gold- 
'iteiu intent uit iynr onderxoe'xinurn te moaten 
opuiakan, dat de R'VDtgen-tLraien niet audara rijn 
! dm can aoort ran kathodau atralen. Wel ia waur 

2 ia 't Runtgau-licbt ongcrowtig Toor den inalord 
Tatt wn magntrai. rnaar proeTen ran L-uarit 
httbben geleern. dat rr kathudan-atra'en ign. die. 
iu ^ «on um:;anucb Tcld cchracbt, ilechta xaar 
wrinig >lf-wiatfi* ond'-rviuden. £u wie w-et of 

| du Udntgcc atrnlcu grtuvl an a! ongeroalig roor 
! de werkiug vau *au uiagnr-t xyn? 

Rbnignn .rhyut dergel'gki beweringen ?oor* 
urn tv babban - „De afwykbaarhaid door aan 
magnavt,- «egt by. ..geldt ala ean karakUriatiek 
ka&mcrW dar katbodcu itralan . wel hebben fTarti 
an Lenanl -rurg«notn*n. dat or Teraebillatida 
•*>ortau tau v.itlio*l u-atra'-n tyn. duar opuak- 
king Tan pbuvpiiureaeentiv au af«yiiug door 
do inagu-ct rAt* ellunder onderacbetdes, maar 
in alia door ben onderxocble gcralleu word 
roch can a bclangrgka afwyking waargenoman. 
an ik geloof niet. dat men xonder hooga nood- 
, xnkelrjkbeid dit karakteriatiak kenmerk sal op- 
grren- 

' In hooreir* do ondcntalliugm ran Prof. 
Rr.utgan vingaande 't wexrn ran't Routgau-licbt 
xulten bltjkan ateakboudcod te waxen, xal de 
toekomat moaten leczcn 
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fc criier erscbicn itit StaluTscben Verlage in Wurzburg: 



GcincinverstiimlliclM* Diirslolliing 

der 

Krimkeupflege mid Verhandlehre. 

Tasclienformat, gebnuden 31k. 1.—, (franco auswarts Mk. 1.10.) 
Briefmarken werden in Zahlung genommcn. 

Das vorstfhen<le (traktiscbc IIilfsbucti, das sich den bisherigen, in alien 
I .t .liMultum licrvurragend bct]irocltenen Holla'sclien Klaborntcn wurdig an die 
iseiif slellt, darf den Ausjiruch crhcbcn, lilnr, kur/. uud biindig, und daiuit 
vo 11 und ganz zweckentsprecbeud gcschrieben zu sein — eiu Vorzug dts 
Vcrlasser*, in welcheiu ilim Wcnige gleichkoiuineu. Die Auschalfting dieses vor- 
zilglichen Breviers ciupfiehlt sich alien Fraucitvcreiucn, Snuitills-Kolonneii, 
jcdcr liaiisfinu. 


Die korperliche Erziehung der Jugend. 

Popular~wissenschaFtlicher Yortrag 

gebnlten 

in Wurzburg am 28. November 1895 

von 

Privatdocent Dr. Albert Hoffa. 

I»rcis 00 

Stahel's neuer Wurzburger Fuhrer. 

Zngleich ein Anskunftsbuch fur Kinbeimische. — Mit vielen 
schunen Abbildmigen und cinem gnt-en Stndtplan. — 1"-^“ Miteinem 
Alihan#: Anleitmig fill* Frcinile, wclclic Wurzburg's Special-Acrzte 

und Klinikon zn heattchen wiinsclien. Seitens der Kritik und von 
Snclt- and Fnehkennern nnerkennend benrtbeilt. Tasclienformat. 


Jl 1 - 


















Ferner erschieu in gluichutn Verlage; 

Der 

acute Gelenkrheumatisin 

uud 

DBSSEN PSVCHISCHE BEHANDLCNG. 

E i n c S t u d i e 

von 

Dr. Heinrich Stadelmann 

pritbl. Anti in Ssal #'.$• 

Mil e i n e iu V irwort 
voti 

* 

Dr. Freiherru von Schreuck-Xotzing 

l>rakt. At»l In MOtichcn. 

I'rctu .Ml«. I.- . 


Aerztliches Geschiiftstagebac]i* Jf r e a \ c {Sa?e U Aeriu h iTlv 

5. Anflnge. In Leinwand-Mappe gebd., 1 Bucb stark 
Jl 5.—. In Leinwandmappe gebd., 2 Buck stark *t 7.20. Die 
sehr gesehmaekvollen Lein wand-Map pen sud derart 
eiugenchtet, da35 die verbraucbten Forniulnrien *) heraus- 
geoommen und dnrch u eu e ersetzt, worden kbnnen. 
E.= bieten daher dieselben den Vorteil des langjiibrigen 
Gebrauchs. 

*) Die Eiuhigu apart zn dicsor Leimvaiidmappe kostct: l Much stark, gi;- 
bundi-u; JL 3-20, 2 I’.tu h stark, gebundcii: Jl 5,20. 


gotanik ^’ e I )e ^^ or ‘ nrn d pr Botftnik fiirMedicincr, Pharma zeuten 
1 ’ uml Leiiramts -Canditaten von Prof. Dr. A. /Iansen. 

4 Aufl. Mit41 Abbildnngen Preis broseb. Jl 3.20, gebd. JL 8,80. 

Fieberhlwllcil J^ 111 peraturkurven filr Aer/.te, Natnr- 

* ’ iorscher etc. 

Ausg. A.; S Sttick kleineren Formats (40X00 mm) and G Stuck 
grossereu Formats (50X210 mmj. Preis in Couvert 
Jl —.40. 

Aiisg. B. (fill* Wurzburg bearbeitet): 0 Tafcln ini Format 
88X252 mini Preis in Couvert Jl 40.—.; 20 Stiick 
_ —.00. 100 Stiick Jl 3,—. __ I 

Piltholoaisdio BeflUldo. &k<n»»Ud™*e;w* 1 iel'™ KSi- 

° pers zuin Ltnzeiclmen patho- 

logischer Befnnde. 32 Schemata nuf 3 Blntt. Zum Ge* 
branchu in Klinikcn zusammcngestellt von einern Klinikcr. 
3. Aufhigo. 1894. Preis guminirt uml perforirt Jl - -.75, 
im Parf.iebi'zug biiliger. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


ULTRA-VIOLET-RAY APPARATUS. 



9450* THE " DERMO ” FINSEN IRON 
ARC LIGHT, 

As used by Dr. Otlo Juettner in the Cincinnati 
Post-Graduate School. 

This pattern is used extensively in Europe, and 
has been found one of the most practical and con¬ 
venient instruments for holding against any part of 
the body in producing violet-ray effects. 

The wonderful results obtained in the treatment 
of epithelioma, lupus, and skin diseases in general, 
have demonstrated that this method has loug passed 
the experimental stage. 

It is supplied with inlet and outlet water supply 
tube, which can be attached to a hydrant or to am 
irrigator or fountain syringe bag. 

Tne lens is made o'( French quartz, has colored- 
glass window, rheostat and shutoff. 

Price, complete.$75.00. 


9451* THE FINSEN LARGE IRON ARC LIGHT 
APPARATUS, 

As modified by Dr. Otto Juettner. 

This apparatus has a French quartz lens with 
water space over same, through which the powerful 
light reflected by the parabolic hood passes. 

It is handsomely japanned, decorated with gold 
lines and supplied with necessary rheostat, shutoff 
switch and fuse boxes. 

Price.$76.00. 


9460 



9452* THE LONDON HOSPITAL 
FINSEN LAMP. 

This apparatus is too well known to 
require a full description. It has en¬ 
joyed a large sale in Europe and in 
tins country. 

It is made for the 110, 220, C00-yolt 
direct circuits and on the alternating 
current, but in each case we must know 
the kind of cut rent available. 

Price,as shown,with table stand, $90.00 
•• “ '• floor " 100.00 



9452 


■ 
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MAX WOCHER & SON, CINCINNATI, OHIO. 203 


HIGH-FREQUENCY APPARATUS. 

0454 THE BODY (LARGE) DIASOLENIC OR STATIC SOLENOID, 
Aa used by Dr. Otto Juettner, in Cincinnati Post-Qraduate School. 



9454 

The clinical application of the diasolenic apparatus on a large scale is exemplified by an 
apparatus which I have recently put to a practical test. The apparatus consists of a huge dia¬ 
solenic tube, 5 feet long and 3 feet in diameter, which is mounted on a suitable stand from 
which it is suspended by four chains. It hangs freely in a horizontal position, not touching any 
part of the stand. A platform, 6% feet long and 2 feet wide, is placed inside of the tube, 
resting upon the aforesaid stand and not touching any part of the diasolenic. The platform 
can be rolled in and out. The .diasolenic proper is covered with from 2500 to 3000 feet of wire 
while the platform is covered with about 1500 feet of wire. The current is taken front one side 
of the static machine, the Leyden jars being properly connected. The wire from the static 
machine is connected with a binding-post on the platform, the current running through the 
1500 feet of wire on the platform to a binding-post, from which the current passes to the diaso¬ 
lenic proper. Therapeutically the diasolenic bath has shown its usefulness in many chronic 
conditions, especially in tuberculosis pulmonum, chronic rheumatism, diseases of the nervous 
system, etc., etc. Whenever it is desirable to intensify and accelerate the metabolic process 
within the organism, the diasolenic bath is a therapeutic measure of cardinal virtue. 

Price . 5 S 5 00 
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MAX WOCHER & SON, CINCINNATI, OHIO. 





9455 


HIGH - FREQUENCY 
APPARATUS. 

9455* OUDIN’S RESONATOR, 

As used by Dr. Otto Jucttner in the Cincinnati 
Post-Graduate School. 

The Resonator of Ouditt was practically the first 
device by which high-frequency effects were obtained 
and made available for clinical purposes. For the 
treatment of cutaneous diseases it is perhaps the best 
and most practical apparatus of its kind. In Paris and 
London it enjoys universal popularity and has super¬ 
seded all other devices used for the production of high- 
frequency. 

Price, including a Set of High-Frequency 
Glass Electrodes and necessary Cord 
Connections..$65 00 



9458 


9456* Mount Bleyer High-Frequency Tube, for treating a large surface with end 

flattened to place close to the body. . $4 00 

9457* Same as above, with round end. 4 00 

9458* Mount Bleyer Ultra-Violet Tube, long-shaped. It is provided with a handle 

and can be used on a stand or held in the hand while using. 12 00 

All instruments designated with a * are illustrated. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 205 


HIGH-FREQUENCY APPARATUS. 

THE WOCHER HIGH-FREQUENCY COIL FOR STATIC MACHINE. 

The outfit, as shown by the cut, consists of a spe¬ 
cially wound coil, which will transform the current 
from a static machine into one of high intensity of 
several hundred thousand volts, and very rapid alter¬ 
nations, giving a quarter of a million or more alterna¬ 
tions per second. It is designed to modify the quality 
of the current from the secondary coil into a more 
refined one of therapeutic quality and dosage which 
will enable the operator to produce new currents for 
therapeutic use. 

Currents from the High-Frequency Apparatus are 
rich in ultra-violet rays and possess a similar action. 
Their general effect is to excite and soothe the motor 
and sensory nerves, to stimulate and temper the circu¬ 
lation, to energize and control -the excretory organs, to vitalize the respirator}’ system and 
increase oxidation throughout the system. They increase the resistance of tissue, they multiply 
the red corpuscles of the blood and weaken the vitality of bacilli and nature can restore to nor¬ 
mal conditions. 

The usual application of these currents is by High-Frequency Electrodes, which consist of a 
variety of hollow glass bulbs and tubes properly exhausted so that the current will pass through 
this vacuum and transmit a current. 

9460* WOCHER’S HIGH-FREQUENCY COIL OUTFIT, including One Set of Six High- 
Frequency Electrodes, as shown in 
cut herewith, and necessary connect¬ 
ing cords for attaching to any static 
machine. 

Price.$20.00. 

9461* SNOW’S SET OF SIX HIGH- 
FREQUENCY ELECTRODES, con¬ 
sisting of vaginal, rectum, throat, nose, 
urethral and general application, with 
Universal Handle. 

Price .. $5.00. 


9462 IMPROVED SET OF HIGH-FRE¬ 
QUENCY ELECTRODES, with 
Fused-ln Wire. 

9463 Set of 7, including Handle.?8 50 

“ 5, “ " .7 00 

9464 LENS TUBE, Patented S. & L., with flat end of Crystal, which will allow the 
ultra-violet ray to pass through the end of the tube only. 

Price, for Coil or Static.$10.00. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


X-RAY TUBES AND VACUUM ELECTRODES. 

9522 Cavity Treatment 
Tube, with Water 
Jacket, to be used on 
static machine or coil for 
cancer treatment. For 
direct application of the 
X-Rays to the vagina, 
rectum, throat, etc. 
Price, . . . $12.60 



VACUUM ELECTRODES, FOR APPLICATION OF HIGH FREQUENCY CURRENTS. 

Our high-grade, substantial Vacuum Electrodes are made from a special glass, and carefully 
pumped to the right degree of vacuum to produce the best color effects. 

Special attention is called to the improved method of regulating the current in the electrode 
itself. It will be noticed that there is a copper clip on each electrode for attaching the wire. 
This clip is movable. By slipping it down on the handle a half inch or more, the current in the 
electrode is weakened, and by slipping it up on the vacuum part, the current is strengthened. 
By this method of regulation, the strength of current is under the absolute control of the operator. 



1*524, Fig. 2. For general application.$2 00 P521E, Fig. 5. For urethral application, straight, $2 00 

0521 A. Fig. 3. For vaginal application-. 2 00 8524F. For eye application. 2 00 

1*521 B, Fig. 1. For rectal application... 2 00 8521G. Double eye electrode..'...... 2 00 

1*521 C. For vaginal application, with cupped end, 2 00 (*52lH. Hammer electrode. 2 00 

l*521D, Fig. 1. For urethral application, with 1*52! K. Gclss ler elect rode, for genera 1 tonic lien l- 

curved end. S 00 ment..... 2 50 

9525 VACUUM ELECTRODE SET. 

To meet the demand for Vacuum Electrodes to fit into a common handle, we have designed 
the following set of six of the ones most used. The general design is the same as of those.illus¬ 
trated, except that the electrodes are made lighter, and as short as possible, and yet retain the 
good features. The electrodes are as follows: Rectal, without bulb; Urethral, curved ; Urethral, 
straight; Vaginal, with cupped end; General external work; Eustachian. A firm insulating 
handle, fitted with a universal coupling, will complete the set. Price for set and handle, $S.00. 
9520 Long Vacuum Tubes (length, 49 inches; diameter,2 inches), with glass brackets to 
adjust to top of static machine, with metal ring for regulating the current. One 
of the terminals of this tube is connected to the positive pole of the static machine 
and the ring to the electrode for using the Vacuum High Freauency Electrodes in 
connection with the static machine. Price complete, with nrackets and cords, $8 50 
9526 High Frequency Coil, for use in connection with Static Machines or X-Ray Coils. 
Complete, mounted on mahogany case with interrupter and condenser, and also 
including six vacuum electrodes. 20 00 


(C) Jeff Behary 2019 


316 
















































MAX WOCHER & SON, CINCINNATI, OHIO. 


207 


X-RAY TUBES. 

New patterns of tubes are constantly added to our stock as soon as produced. 
We aim to carry the latest inventions in every department of our business. 

All our tubes are made of the purest Thuringian glass, which has many good 
qualities, the foremost of which is that it can be blown very thin and still retain 
its stability. 

Best Imported German Tubes, 

constructed in two grades, hav¬ 
ing various weights of anodes. 

Grade A has extra heavy 
platina anode aud extra heavy 
terminal tips, securely adjusted. 

Grade B has platina plated 
anode, cheaper glass and plain 
tips, otherwise same general design as the best tube, and is sold by some firms as 
such, but we do not desire to recommend them to our friends. 



9500-9508 

German X-Ray Tube. 


German X-Ray Tubes. Grade A. Grade B. 

9500* Size 0. diameter of glass bulb, 3 inches.$<>00 

9501* "1, “ “ “ 4 “ 7 50 $6 00 

9502* “2, “ " “ 5 " 10 00 6 60 

9503* "3% “ “ " 6 *' . 12 00 8 00 

The following have heavier anodes: 

9506* Size 3, diameter of glass bulb, G inches. 14 00 12 00 

9507* “4, “ “ " 7 " 16 00 15 00 

9508* *' 5, " " “ 8 “ 17 50 1G 50 


2 


l + 



9512-9514 


Gundelach Tube, with Reducing 
Attachment. 

9512* No. 2,diameter, 4J inches, <11 50 
9513* No. 3, “ 5 “ 12 50 
9514* No. 5, “ 6 “ 16 00 

Gundelach Tube, with Heavy Anode 
and Reducing Attachment. 



9518-9521 


9518* Type A, diameter 
A'yi inches.$17 60 

9519* Type C, diameter 
6 ,J 4 inches.... $22 50 

9520* Type E, diameter 
inches.$27 60 

9521* Type G, diameter 
inches.$40 00 
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X-RAY TUBES. 



9331a 


0520 


1K10 


0542 

0543* 

0544 


0515 

9546 

0547 

9518 

0549 

0550 

0551 

0552 

0553 

0551 

0655 


0556 

0557 


Adjustable Holders, plain, $1.25; best. 1 50 

•' •• as cut. 12 00 

" " heavy, latest .. 10 00 

X*Ray Plates, Cramer’s, furnished 
with envelopes. 

5x 8, per dozen . 1 55 

8x10, *• ....... 3 00 

10x12, “ 6 15 

11x14, “ 7 25 

14 x 17, M . 11 25 

Fluoroscopc, with barium platinum 

screen, 5x7 inches ..... 10 00 

The same, 6x8 inches . 11 00 


Barium Platinum Screens at market rates. 


Olass Vacuum Electrodes, for high fre¬ 


quency work.....2 00 

X-Ray Protective Foil, per lb. 20 


X-Ray Protective Block Tin, 30 Inches 

wide...per foot, l 50 

Radiographic Shadow Box, lead-lined to 
put around tubes with various-size open¬ 
ings. 10 00 

Monell's Book on nil X-Ray Methods In 

Diagnosis and Therapeutics . 15 00 

Nclswanger’s Book on Electro-Thera¬ 
peutics . 1 25 



0528 R. F. Patent Universal Regulating Tube No. 6, light anode; diameter, 5 inches. 


9529* 

0530® 

0531 

0531a® 

05315 

0532 

0533 

0584 

0537 

0536 


No. 8, heavy 

•• •’ No. 10, •* “ M 6 

•• •• No. II, “ “ •• 8 

Water-Cooling Tube No. 12 : diameter, 0 inches. 

•• •• •• No. 14; “ 8 

Regulating Water-Cooling Tube No. 15; diameter, 0 inches 
“ •• " No. 17; ” 8 


..$18 CO 


26 00 


■ DO 


88 GO 


16 co 


51 00 


40 00 


H DO 


Ventril or Valve Tube... ... $7 50 

Monel I Tube .small, $8.75 ; large, 8 00 

Caldwell Tube, for localizing the X-Ray 

to the cavities of the body ...... 10 00 

0537 Caldwell Tube Holder, with shield. 10 00 

0538 Pennington Tube .-. 12 60 

0530 Pennington’s Shield and Speculums . 10 00 

0510 Kinraide Tube ... 15 00 

0511 Queen Tube, Self-Regulating...... 18 00 

Tubes repaired; re-exhausted at 
owner’s risk. 


0543 
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THE BUTLER-COLUMBIA IMPROVED STATIC 
AND X-RAY MACHINE. 

PAR EXCELLENCE IN MECHANICAL CONSTRUCTION AND APPEARANCE. 

Best Machine on the Market. Low In Price. New fcll-Charging Feature. 



The Butler-CoiumbU Improved Static Machine No. I. Patented January 21, 1001. 

We are in a position to furnish any make of Static Machine desired; however, from our vast 
past experience, we have found that some machines, while having an elaborate case, arc of very 
poor mechanical construction, and will not prove durable and be a continual expense to the user. 
Some of our Static Machines have been in constant use for over twenty years, with no expense 
excepting new brushes and cleaning expense, which is very light, while some machines we have 
procured by request of our patrons, have been a source of great annoyance to ourselves as well 
as our patrons. 

We have thoroughly examined every detail of the above machine, have sold a great many, 
and can recommend it as the most honestly-built machine and one in everyway most satisfactory 
in working and lasting quality. 

The shaft runs in a ball bearing made of bronze, not iron, does not corrode under action of 
the ozone, and has the patented movable-equalizing rods or self-charging feature for “picking 
up” its charge at once, by which a quick and full supply of current may be obtained when 
others absolutely refuse to give a current. 

The Butler-Columbia is made in 1C, 20 and 24-plate sizes, and in two styles of cases, as 
shown by the illustrations. 

All of our machines have plate-glass fronts, not ordinary window glass as in the cheaper 
machines, which is very important, as the latter are easily broken. Price on application. 
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THE BUTLER-COLUMBIA 
IMPROVED STATIC AND X=RAY MACHINE. 

This machine is the same in general construction as No. 1 , described on the 
preceding page, but has a more elaborate designed cabinet of extra high finish. 

The same pi it form and electrodes are furnished as with No. 1 , and the 
machine is made in three sizes. Write for special prices. 


'Buticr'Cctumbif Imprcvec Static Machine Ha. 2. 
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X-RAY COILS. 


9583. In purchasing a machine there are several meritorious poiuts to be taken into con¬ 
sideration which arc possessed only by the Coil shown below. We take pride in staling that 
this machine is giving perfect and better satisfaction than any other coil we have sold. 

The purchaser should not look at a few dollars difference in first cost, but at the difference 
in outfits and final results. The durability should be taken into consideration. This coil has 
the reputation for quality. -On account of taking a skiagraph in a shorter time than any other 
coil, it eliminates burns. It is the most powerful coil compared to size on the market; is built 
on the most scientific plans, and it is impossible to bum out or break down. 

The construction of the coil is as follows : The secondaries are built in sections and insulated 
with a special insulating compound. The core and primary are enclosed in a special heavy mica 
tube, which is so arranged that the primary can be removed without disarranging any other part, 
should there be any occasion. It is well known that to do good X-Ray work it requires a heavy, 
thick spark. The long, thin, blue spark secured from a static machine is not powerful enough 
for skiagraphic or fluoroscopic work of the chest or pelvis. 

These coils work equally as well on the Alternating as on the Direct Currents, with proper 
iuterruptors. 

The interruptor used on the 110 or 220-volt direct current is run by a motor, causing a thin 
mercury jet to be thrown against a series of copper segments, insuring perfect contact. The 
condensors are of mica insulation, which receives its full charge instantly and gives it up entirely, 
producing more volume in the secondary discharge of the coil. The condensors, which arc made 
lectional m 6, 12, 18, 24 and 30 layers, are placed in the base of the interruptor, and are operated 
by a switch, so that the operator can throw on as many sections as he thinks necessary to operate 
the coil successfully. 

The Automatic Electrolytic Interruptor is used on the Alternating Current 60, 125 or 133 
cycles. The automatic clockwork feeds the German-silver wire iuto the solution at the same 
rate the wire is consumed by the action of the solution and current. 

As a 12-inch coil is powerful enough for any purpose in general practice, unless it is wanted 
for quick skiagraphic or hospital work, when we recommend a larger coil, we quote the follow¬ 
ing outfit, but can furnish same with 16, 18, 20 or 21-inch coils, if desired: 



For the Direct Current, 110 volt: 


12-inch Coil. $175 00 

Mercury Interruptor. 75 00 

Rheostat. 25 00 

Table, as shown. 25 00 


$300 00 


For the Alternating Current, 104 to 115 volts: 

12-inch Coil. $150 00 

Electrolytic Interruptor. 25 00 

Table, as shown . 25 00 


$200 00 


For 


Prices 


X-Ray 


Tubes 


see 


elsewhere. 


illy sold. 


The Gundc- 
lach D or G 
Tube is usu- 


9583 
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THE VICTOR MASSAGE APPARATUS. 

Latest Pattern for Deep Penetration. 



This outfit consists of 
a massage motor specially 
wound to give proper speed 
for this work, with speed 
controller in base. To the 
motor is attached our No. 1 
Physician's Handle, which 
is unquestionably the test on 
the market for physicians, 
owing to the fact that the 
strength as well as the num¬ 
ber of vibrations is under 
perfect control. 



This outfit consists of the 
No. 1 Handle attached to 
an alternating current mo¬ 
tor so constructed that the 
speed is regulated perfect¬ 
ly by mechanical means, 
thus obviating the constant 
destructive sparking that 
is inevitable when commu¬ 
tators are used on alternat¬ 
ing current motors. 


VICTOR No. I MASSAGH OUTFIT 
for Alternating Current. 

This motor is guaranteed against burning out, and 
it is a fact that it will last four times as long as the 
commutator motors ordinarily sold for this purpose. 
Price of outfit, with $5.00 worth of applicators. 


for OO-cycle current.$75 00 

Additional for 125 or log-cycle current, ... 5 00 

Price of white-enameled iron table, with glass 

shelf and polished oak top. 8 00 


No. 1 VICTOR MASSAGE OUTFIT for the 
110 or 220-Volt Direct Current. 

This handle is the best one devised for vibratory 
massage ; it is provided with a removable cap, 
which can be instantly removed and a regulating 
device exposed, by means of which the strength 
of vibrations can be perfectly regulated from an 
almost imperceptible movement up to a vibration 
of as much vigor as desired. Places are pro¬ 
vided for screwing on the attachments for treat¬ 
ing various parts of the body; these vibratodes 
can be attached so they project either in a 
straight line with the handle or almost at right 
angles to it. The vibratory movement is of a 
rotary nature, which is the most desirable for 
treating the mucous membranes. In abdominal 
and general massage the handle is used, assbown 
in cut, without any attachments. 

Prices. 

For Direct Current for 110-Volt Current, $70 00 
For Direct Current for 220-Volt Current, 73 00 
The apparatus can also be supplied with a 
No. 5 Vibratory Handle instead of the regular 
No 1 Handle. With it the same deep vibrations 
are obtained as with the more expensive outfits 
on the market. 

Price, in addition to above. $10.00. but if 
furnished instead of the No. 1 Handle, 
only $5.00 additional. 

Price of white-enameled iron table, with 

glass shelf and polished oak top. . . $8 00 
Price of carrying case . . 15 00 



THE WOCHER VICTOR CO.MBINATION 
ELECTRICAL OFFICE OUTFIT. 


Complete, as shown, or sold separately. For 
vibratory' massage, pneumo massage (facial 
or spinal), cautery, ear or eye oscillation, 
diagnostic lamp rheostat. The most complete 
outfit on the market. Price on application. 


I 
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MASSAGE AND CAUTERY APPARATUS. 


No. 6 Transformer and Massage Motor. No. 7 Massage Motor. 

No. 6 Transformer is intended for the alternating current to reduce the current to any 
voltage for cautery work or for illuminating small incandescent examination lamps; has provision 
for attaching cable, sheath and handpiece for nasal drills, saws, etc., and for attaching the 
Victor Vibratory Massage handle, with speed controller, the latter being used also for operating 
a vacuum pump for operating Siegel Ear Otoscopes, Pneumo-Massage Handles, Eye Massage 
Cups, etc. It is the most complete apparatus on the market. 

No. 7 Massage Outfit is the same as the above, without the transformer for cautery and 
diagnostic lamps. 

No. 6 Transformer and Massage Motor, for the 104 or 115-volt, 60-cycle alternating 


current.$100 00 

Additional for 125 to 133-cycle current. 10 00 

No. 7 Massage Motor, for 104 to 115-volt, 60-cycle alternating current. 75 00 

Additional for 125 or 133-cyclc current. 6 00 


PRICES OF EXTRAS. 

Massage Handle, Cable and Sheath, with six vibratodes, 

for various surface or internal use.585 00 

Pneumo (Air) Attachment, for skin and facial mas¬ 
sage, with tubing, couplings, etc . 7 00 

Siegel’s Otoscope Attachment, for ear massage. 2 00 

• ** “ •• plain, for ear massage, 1 25 

Eye Massage Attachment, single. 2 00 


FOOT-POWER VIBRATORY MASSAGE 
OUTFIT. 

Designed to be used where electric current is not available. 
It is found as effective as the Electric Vibrator shown above. 

Price with regular Vibratory Massage Handle and six 

Faot-Powcr Vibratory Massage vibratodes .565 00 
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EYE, EAR AND GENERAL MASSEURS. 



ROBERTSON’S COMBINED AIR ENGINE 
AND PUMP. 


PATENT APPLIED FOR. 

For vacuum massage of the eye and ear and 
for general external massage or cupping. 

The illustration shows the engine, with at¬ 
tachments for the eye and general cupping and 
an ear otoscope, which is furnished with same, 
can be substituted in place of eye cup, for ear 
massage. 

The compressed air cylinder is attached by 
hose to coupling "A.” Eye cup "D” is ap¬ 
plied to the eye and cup “G” to the back of 
the neck, or where desired for general cupping. 
When the engine is started by turning on 
compressed air it gives alternating suction in 
the cups. The suction can be regulated better 
than any other apparatus, as light or as heavy 
as desired, and can be made light on one cup 
and heavy on the other. By opening valve 
“C” the suction is reduced in cup “D.” By 
openiug valve “F” the suction is reduced in 
cup “.G.” The entire apparatus is beautifully 
finished and nickel plated. This is the only ap¬ 
paratus in which the force of the suction can 
be accurately controlled and made light on one 
cup and heavy on the other, as desired. 

With appropriate attachments, which are fur¬ 
nished, tins engine can be used in the same way 
for massage of the tympanum and for general 
external massage. Total height, 14 inches. 
Price, complete, with Eye Cup, General Massage Cup, Ear Otoscope (Burnett’s), and 

Tubing.List, $50 00 



No. 2 Pynchon Transformer. 


No. 2 Transformer. 


THE VICTOR CAUTERY AND DIAGNOSTIC LAMP TRANSFORMER, WITH 
EAR, EYE AND MASSAGE ATTACHMENTS. 

These Transformers are the most satisfactory apparatus, especially for heating cau¬ 
tery knives and furnishing current for electric headlights, transilluminators, cysto- 
scopes, etc. The No. 2 has the air pump connected direct on the motor.shaft, while the 
No. 2 Pynchon has a reducing gear, by which the air can be better regulated, instead of 
changing the speed of the motor. 

No. 2 Transformer, as shown, for 110 or 220 Volt Direct Current. $76 00 

No. 2 Transformer, as shown, less Ear Pump. 60 00 

No. 4 Transformer, with Ear Pump, for 104 Alternating Current. 100 00 

No. 2 Pynchon, as shown, with Ear Pump, having reducing gear, for 110 or 220 Volt 

Direct Current. 85 00 

We also carry various makes of Alternating Cautery Transformers for $15.00 upward. Write for description. 
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TRANSFORMERS. 



NO. 1. 


THE VICTOR 

Combination Cautery, Diagnostic Lamp, 
Drill and Pneumatic Ear Massage 
Apparatus for the 110 or 220 
Volt Direct Current. 

No. 1. Apparatus described above 
and shown on cut, without 
attachments.$75.00 

No. 2. Same as No. 1, without Ear 
Massage attachment .. .£60.00 
Either of above with larger 
motor for operating Static 

Machine, additional_$12.00 

Controlling Rheostat, for regu¬ 
lating speed of motor when 
using with Static machine, 
additional.S8.00 


The large motor can also be supplied with a pulley for operating Electric Air Compressor 
in connection with Spray Apparatus. This is, without doubt, the most complete outfit in the 

market. 

PRICK OF ATTACHMENTS: 


Cautery Handles .$2.00, $3.50. $0.00 

Cautery Cables . 1.50 

Cautery Electrodes .75 

Small Lamps . .60c, 70c, 1.00 


Lamp Holder, $1.75; Cords . 75 

Ear Massage Stethoscope, with tubing, $1.50 
Electric Air Compressor, without mo¬ 
tor, to attach to above . 20.00 



THE VICTOR ALTERNATING CURRENT. 

Cautery and Diagnostic Lamp Transformer for the 52 or 104 
Volt Alternating Current. 


This apparatus is so arranged that the cautery knife can be 
heated and the lamp lighted at the same time. 

Price .$25.00 


No. 2. 



No. 3. 


THE WILLIAMS ALTERNATING CURRENT. 


Cautery Transformer for the 52 or 104 Volt 
Alternating Current. 


Price, with attachment plug and cord.$15.00 
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GALVANO=CAUTERY BATTERIES. 



THE DOUBLE-ELEMENT 
CAUTERY BATTERY. 


This battery is intended for genera] cau- 
tery work for heating ordinary sized elec¬ 
trodes or a platina loop, and will also 
illuminate a four-volt incandescent lamp. 
Many faulty cautery batteries are on the 
market that have failed to give satisfaction, 
but we can fully recommend this. The heat 
is regulated by immersion, the elements 
being arranged to raise and lower by means 
of a coarse-threaded screw, as shown in the 
center of the illustration, and controlled by 
a handle on the top of the battery elements. 
When necessary to close the box, the base 
holding the elements is given a quarter turn, 
in order to lower same into the drip cells, 
the case containing two cells for liquids and 
two cells for holding the elements when not 
in use. When the elements are in the 
empty drip cells a heavy rubber packing, 
which is securely fastened on the base of 
the element top, is securely screwed down 
by means of the coarse-threaded screw on 
the top of the filled cells, which prevents spilling while the batter}’ is being carried. It also 
prevents the fumes rising from the filled cells. The batter}’ is first class in construction 
throughout and very simple to repair. The round carbons are similar to those used by the 
electric-light companies and can readily be replaced, and the zincs are also ordinary sheet zinc 
and can be adjusted by anyone. The case is handsomely finished and supplied with heavy 
conducting cables. 


Price. . .$22 50 net. 

Plain Cautery Handle. 1 50 net. 

Thorner Cautery Handle. 3 50 net. 

Universal Cautery Handle, with ecraseur and platina wire snare, 6 00 net. 

Cautery Electrodes (knife or needle point) .each, 75 net. 

Cautery Electrodes (for larynx).i.each, 1 00 net. 

Cautery Solution Compound. per can, 60 net. 


THE STANDARD GALVANO-CAUTERY AND 
ELECTRIC-LIGHT BATTERY. 

This is a plain and simple battery for thin 
and small cautery’ knives, and requires refilling 
every, time it is used, as the quantity of current 
generated is quickly exhausted during use. 

Price of Outfit, consisting of Cords, connecting 
Handle, I Electric Lamp, 3 Cautery Elec¬ 
trodes.. $12 50 
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GALVANO=CAUTERY ELECTRODES. 

4826* PlatJna-Tip Electrodes. Fig. 6, 8 and 9.each, $0 75 

•• “ “ “ 3,4, 5 and 7. •* 100 

" “ “ “ 10 and 11, spiral. «* 1 00 

" “ “ “ 1, curved, for throat. " 1 00 

“ •* “ “ 2, “ “ “ guarded. " 1 25 

4827* Aseptible Platina-Tip Electrodes. These electrodes are made of nickel-plated 
spiral copper, insulated with fibre instead of silk, and can be boiled and rendered 

aseptic; add to above .price. 50 

4828* Canula, for snaring. Fig. 12 .each, 75 

“ “ “ curved, for throat. “ 1 00 

4829 Platina Snare Wire .per coil, 75 



4826, 4828 



4827 

For Cautery Batteries, see Pace . For Rheostats, see Page 
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ELECTRIC LIGHT ILLUMINATOR. 


No. I. The American Dry Cell 
Electric Light Battery. 

Finely finished oak box, velvet-lined. It contains 
four standard size dry cells, and is supplied with rhe¬ 
ostat and cords. Any of the following illuminators 
can be used on same or any cystoscopcs, urethroscopes, 
gastro-diaphanes, or other lighting appliances having 
about 4 |£-volt lamps with low amperage, can be success¬ 
fully used. 

Price of Battery and Cords.$4 50 

No. 2. Electric Light Diagnostic Set. 

An Up-to-date Outfit. 

Comprising: One Tongue Depressor, with electric light 
attachment. One Nasal and Far Electrical Illuminator, 
with various sizes of attachable specula. One Little Wonder 
Electrical Speculum Attachment, with changeable joints 

and screw-clamp, attachable to any vaginal 
or rectal speculum for brightly illuminating 
deep cavities. One Straight Electric Lamp 
and Handle for general illumination. 

All in a fine velvet-lined case. .price, $12 00 

No. 3. 

New Electric head Light. 

Adapted for any 4 ^-volt cur¬ 
rent battery as above, or current 
controller, madeof light metal with 
universal joint. Weight, 2 # oz. 

Price.$3 60 

No. 4. 

Complete Electric Outfit. 

No. 3 . New I-Iectrlc Head Light. Including Nos. 1, 2 and 3.. .$19 00 

The Butler Dry Cell. 

For operating the above batteries, or for any open circuit and intermittent 
service, electric bells, telephones, galvanic and Faradic batteries, etc. It has the 
highest efficiency and greatest recuperation of any dry cell. 

Size, 7 x 2 # inches.price each, $0 50; per dozen, $4 00 

Mesco dry cells, same size as above. ,, “ 25; *' 2 25 

Wc also carry in stock a variety of larger and smaller cells. 
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VICTOR ELECTRO-THERAPEUTIC WALL CABINET. 



The apparatus, when supplied with 
current from a 110, 220 or 500-volt direct 
current, or from battery cells, will deliver 
the following currents: 

A perfectly-regulated galvanic current; 
a current suitable for electrolysis ; a cur¬ 
rent for lighting diagnostic lamps; a pri¬ 
mary faradic; a secondary faradic; an 
interrupted galvanic; a combined gal¬ 
vanic and faradic, and a faradic current 
of any desired frequency. 

We desire to call special attention to 
the fact that the examination or head 
lamp can be operated from the plate at 
the same time that treatments are being 
given. 

Full and complete directions for obtain¬ 
ing all of the various currents are sent 
with each outfit. 

Experience has shown that graphite, 
though a cheap and convenient form of 
resistance, is utterly unreliable and, un¬ 
der certain conditions, dangerous. We 
do not use graphite. The material used 
for resistance in the Victor is metallic 
wire of sufficient size to insure durability and freedom from heat, and we guaran¬ 
tee a perfectly smooth regulation of absolute uuiformity. 

The regulator is operated by a threaded rod terminating in a crank handle, and 
it is possible to obtain a current of any voltage from zero to 50 volts (or more if 
desired) in graduations of a small fraction of one volt. 

The mechanical interrupter is of an improved form, allowing of any number of 
interruptions desired. 

A faradic coil of the very best construction is furnished. 

The currents are measured by a thoroughly reliable and accurate milliampere 
meter. 

The woodwork in above cabinet is finished in polished golden oak, the switch 
board is a dark Georgia marble, and the combination makes a handsome and 
durable finish. 


Price, complete, as shown in cut, for 110-volt current, 

" “ “ “ " 220 “ “ 

.. «« «< .. «« 5(K) << 


S 90 00 
105 00 
115 00 


The above outfits furnished in plainer case without ornamentation, SI5.00 less. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


ELECTRICAL BATTERIES. 


No. I WALL CABINET IN CASE. 


Price, $42.50 Net. 



This is a first- 
class apparatus at' 
an exceedingly lew 
price, considering 
the fine quality of 
MilH-amperc meter 
and faradic coil fur¬ 
nished with same. 
The case is made 
of highly finished 
quarter-sawed oak, 
with antique finish 
and has beveled 
plate glass doors. 

The inner and 
back of case are 
Tennessee Marble, 
making a beautiful 
appearance. 

It can be opera¬ 
ted by a 101 volt 
direct lighting cur¬ 
rent or by cells. It 
has a high tension 
coil, having two 
vibrations, one 
coarseaud onesing- 
ing, giving slow or 
rapid vi brations ; 
an Automatic 
Rheotome, a 
Graphite Rheostat, 
an improved Milli- 
arnpere meter, and 

all the necessary switches for selecting Primary, Secondary, Faradic and Galvanic currents, 
and for the control of the Automatic Rheotome and the Binding Posts to connect with the 
patient’s circuit and the supply current. 

In using the Galvanic current, put the Faradic switch on the "off” button and the cur¬ 
rent selector on “G” button, and if the rheostat has been properly manipulated the current 
will be felt at the binding posts. 

For the Faradic current, place the Faradic switch on the “on” button, and the vibrator 
on the coil will work, or it can be started by the finger. If a primary current is wanted, put 
the selector switch in "P,” or if a Secondary current is needed, put the current selector on "S,” 
and if the rheostat is properly attended to, the current will be felt at the binding posts. 

The outfit includes sponge, electrodes and cords. 

If the above outfit is used on the Electric lighting current, the two green electric globes, 
shown on the illustration illuminate, makings beautiful light effect, and at the same time serve 
to reduce the current. When the above outfit is used with cells instead of the electric light 
current, then we suggest that 40 Wet (Sal-Almmoniac) or Dry Cells be used on the Galvanic, 
and two on the Faradic part of the outfit. * 

PRICE OF CKIXS : 

LaClede Carbon Sal-Ammoniac Wet Cell. each, $0 35 

Dry Cells, standard make.each, 25c.; per doz., 2 25 
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MAX WOCHER & SOX, CINCINNATI, OHIO. 


THE PROFESSIONAL COMBINATION BATTERY. 



A Good, Portable 
Battery at a Low 
Price. 


.* j* 

Tliis outfit is the same as 
the Professional Galvanic, 
with SO dry galvanic cells, 
lias cell selector, polarity 
changer, milliampcre meter 
and first-class faradic Coil, 
operated with separate dry 
cells. This battery gives a 
galvanic and a faradic cur¬ 
rent. 


No. 1 Combination 30-Cell 
Galvanic, with Faradic and 
Meter. lTice.£10.00 

No. 2 Combination 30-Cell 
Galvanic, with Faradic, no 
Meter. Price.$30 00 



No. 3 Combination Professional 18 Dry Cell Galvanic No. 4 Combination Professional 15-Celt Galvanic and 
and Faradic Battery, no Meter. Price.*1100 Faradic Battery, no Meter. Price . 00 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


ELECTRICAL BATTERIES. 

The Professional Galvanic Batteries with Staple Dry Cells. 



The Professional Dry-Cell Galvanic Batteries are constructed with the view of meeting a 
long-felt want for a good and cheap Galvanic Battery. Heretofore the Dry-Cell types were so 
expensive that physicians hesitated to recommend same to their patients. 

Acid types, while good, are a continual vexation, requiring recharging and repairing con¬ 
tinually and the annoyance and damage caused by leakage have created a demand for a good 
Dry-Cell Battery. 

The Professional Dry-Cell Type are of simple construction, in highly polished wood case 
having 12, 15 or IS cells of ordinary staple type, which can be replaced by anyone without 
electrical experience. 

The cost of New Dry Cells is less than the cost of acid solution and zinc renewal to operate 
the old style zinc-carbon battery for the same length of life. 

The battery is furnished with a Cell Selector, Sponge Electrodes and Cords. 

12-Cell Professional Battery.$12 00 

15-Cell Professional Batter)’. 13 50 

lS-Cell Professional Battery. 15 00 

Cost of renewing Cells, each . 35 

The 12-Cell Battery is recommended for Electrolysis or Head and Eye Work, while the 
18-Cell for general galvanism. The lS-Cell is about equal in current strength with a 12-cell 
acid type. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


ELECTRICAL BATTERIES. 

Professional Series, with Dry Cells. 

Physicians are often called upon to prescribe Faradic Batteries to their patients for home 
use, and the cheap patterns usually offered have such faulty coils, giving a very uneven current, 
that in many cases the desired result is not obtained. We have constructed, therefore, an 
instrument with large induction coils having Primary (or Direct) and Secondary (or Induced) 

winding and giving a smooth, interrupted current. 
It meets all the requirements of a cheap but "first- 
class machine. 

The No. 1 Professional Faradic Battery. 

Although a small instrument, the same care and 
precisionare exercised in its construction as with the 
higher-priced apparatus. The current strength, 
also, while not as great as in the others, will be 
found amply sufficient for family use. 

This instrument furnishes three currents, pri¬ 
mary, secondary and combined. Put up in a 
handsomelv - finished cherrv case. Dimensions, 
7Xx4*x5tf. ' . , r 

There is no other electro-medical outfit manu¬ 
factured today which combines so many features 
of superior excellence, and sold at the same price. 
Price to Patients, $0.50; to Physicians, $5.00. 



No. 1. 

No. 2 Professional Faradic Battery. A 
larger instrument than the No. 1, and offer¬ 
ing greater facilities. 

The induction coil supplies three currents, 
primary, secondary and combined. Provided 
withFuld CurrentRegulator and metal bind¬ 
ing posts having screw contact, thus insuring 
uniform and unbroken current flow. Suit¬ 
able alike for both physicians and laymen. 
Dimensions, 9# x 0 ) 5 x 7 . 

Price to Patients, $10.00; to Physicians, $7.50 




No. 5. 


No. 2. 

No. 5 Professional Faradic Battery. Although 
the smallest instrument of our manufacture, the 
same care and precision arc exercised in its construc¬ 
tion as with the highest-priced apparatus. The 
current strength, also”, while not as great as in the 
other, will be found amply sufficient for family use. 

This instrument furnishes three currents, pri¬ 
mary’, secondary and combined. Put up in a hand¬ 
somely-finished cherry case. 

The convenient form of this instrument makes 
it especially attractive, combining many features of 
superiority. Dimensions. 7}{ x3)+ 

Price to Patients, $5.00; to Physicians, $3.75. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 

ELECTRICAL BATTERIES. 

Professional Series, with Dry Cells. 



No. 3 Professional Farad ic Two-Cell 
Battery. This instrument is supplied with 
three coils, a primary and two secondaries, 
thus placing five distinct currents at com¬ 
mand of the operator. Has double the 
strength of the two foregoing instruments, 
switch connections, Fuld Current Regula¬ 
tor, etc., and entirely adequate for the re¬ 
quirements of any case in which Faradism 
would be employed. While designed 
specially for physicians’ use, it will still be 
found invaluable in the home. Unques¬ 
tionably the most complete and efficient 
Faradic machine ever before offered at any¬ 
where near the same price. 

Dimensions of case, 10^ x 6J4 x 7$^. 


Price to Patients.$12 00 

Price to Physicians. 10 00 


No. 3. 

No. 4 Professional Faradic Battery. The cut shows the coilboard elevated to illustrate 
the electrode compartment. The convenient form and superior construction of this handsome 
battery will at once commend it to those in search of a complete electro-medical outfit at 
moderate cost. 

Many unique improvements, suggested by our long experience in this field, will be found 
only in this instrument, and their value quickly recognized. 


Though lower in price than other styles, the 
same painstaking care and precision of adjustment 
are exercised as in the most expensive instrument. 

Among the many attractive features to be found 
jn this instrument is our Non-Short-Circuiting 
Switch, by means of which it is impossible to 
destroy the cells of the battery’ when not in use. 
As the battery lid is closed down the knife switch 
is automatically thrown open, thus breaking the 
circuit. 

The apparatus furnishes three currents: pri¬ 
mary, secondary’ and combined. Put up in a 
handsomely-finished cherry case. 

Dimensions, 8% x5}4 x5 inches. 

A thorough investigation of our claims is 
earnestly invited before placing your order for a 


medical battery. 

Price to Patients. $7 00 

Price to Physicians. 5 25 



No. 4. 
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MAX WOC1IER & SON, CINCINNATI, OHIO. 


ELECTRICAL BATTERIES. 




No. 2 Domectlc Double-Cell Battery. 




No. I Domestic Single-Cell Battery. 


The Domestic form of Faradic Dry-Cell Batteries are made in two sizes, arc- 
encased in highly-finished mahogany boxes and furnished with the following 
electrodes: One large foot plate, nickel plated, two metal-shell electrodes, two 
silk-covered cords, two wood handles, two sponge-covered disks and book on 
Electro Therapeutics. 



No. 6 Home Battery. 



No. 1 Home Battery. 


No. 1 Domestic. Price to patients.§ ? 03 

No. 1 “ “ physicians. 5 00 

No. 2 Domestic. Price to patients. 10 00 

No. 2 •* " physicians. 7 50 


No. 6 HOME BATTERY. 

This is a double-cell, large coil instrument, 
especially constructed to furnish, when required, 
very much more powerful currents than can be 
obtained from any of the usual sizes or forms of 
electro-medical batteries. Its currents are also 
capable of graduation down to the mildest forms 
desired. It comprises an extra large size and 
powerful induction coil operated by two cells. 


Price to patients..$10 00 

“ physicians. 7 50 


No. 1 HOME BATTERY. 

This is a plain but good, cheap battery, oper¬ 
ated with a dry cell. 


Price to patients.$5 Of.' 

" physicians. 8 60 
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226 MAX WOCHER & SON, CINCINNATI, OHIO. 


ELECTRICAL BATTERIES. 



THE NEW No. 4 DRY CELL 
MEDICAL APPARATUS. 


Price to Patients, 

$7 50 

To Physicians, 4 50 

Price for extra 
Cells, each, 25 


No Acid. No Liquids. 

No Rkpairs. 


Always Ready, Neat, Clean, 
Compact, Portable. 


This batterj’ is divided into 
two sections. The upper recep¬ 
tacle holds the following: Two 
Metal Tube Electrodes, two 
Sponge Electrodes, two Insu¬ 
lating Handles, for tise with 
either Hand Elec¬ 
trodes or Sponge 
Electrodes, one Foot 
Plate and one pair 
Conducting Cords. 
The lower recepta¬ 
cle, as shown on the 
illustration, contains 
the Battery ami Coil. 


Three different currents are obtained from the apparatus: The 
mildest or primary current (alone) by placing the cord tips in the 
contact holes marked 1 aud 2. B y placing the tips in 2 and 3, the 
secondary current (alone) is obtained, and by placing them in 1 
and 3, the combined currents are given out. 

The strength of all the currents can be varied by moving the 
regulator or core-shield of the coil; the further out this shield is 
drawn the stronger the currents become. 

' The Dry Battery which is used with this apparatus, being a 
standard staple commercial article, made only in one size and 
shape, is easily obtainable at any Electrical Supply store, or 
wherever this No. 4 apparatus is on sale. 

One cell will last from four to twelve months, according to the 
length and frequency of applications. 


DRY CELLS 

For Faradic or Galvanic Batteries, Cabinets and 
Electric Bells. 

Price. 25 cts. each. 

Special discount in quantities. 


All Instruments designated 


with a * “t# Illustrated. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


ELECTRODES. 


1* Sponge Electrodes, most popular, with setscrew for use with any size cord, per pair, $1 20 

2* “ “ plain. “ 75 

3* “ “ insulated with soft rubber. each, 75 

4* “ “ insulated with soft rubber, with long handle, to be used 

under the clothing. " 1 10 

5* Sponge or Cotton Disk, for quickly changing covering. “ 1 60 

6* Universal Handle, with interrupter for galvanic current.. “ GO 

7* rictal Handle Electrodes, not insulated.per pair, 60 

8 Carbon Disk Electrode, for absorbent cotton. “ 2 00 

9* Wheel Electrode, hard rubber, set with metallic points, for muscular Fara¬ 
dization, with current interrupter. .:. each, 2 50 



All instruments designated with a ® are illustrated. 
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228 MAX WOCHER & SON, CINCINNATI, OHIO. 


ELECTRODES. 


10* Sponge Electrode, extra large, each.51 00 

II* Foot Plate, copper, three sizes.40c., 66c., 85 

12 Wire Gauze Plate, three sizes.60c., 75c., 1 00 

13* Sympathetic Nerve. . 80 

14*, 15*. 16* Olive Points, etc., each. 60 

17* Carbon Disc . 80 

18* Hetallic Brush . 65 

19* Eye Electrode . 1 60 

20* Tongue Electrode . 66 

20a* Ear Electrode . 1 75 

206* Hair Brush Electrode . 1 00 

20c* Neck and Arm Electrode . 1 25 

20rf* Flat Surface Electrode Pads, made of plated pliable copper, with rubber back 
covered with sponge. 

Size 2tfx3X .SI 00 

Size 3x4. 1 50 

Size 5x6. 2 50 



10 





20 



All instrument* designated wltli a* arc Illustrated. 


is.C 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


27a 


«0 75 
1 00 
1 00 
1 50 
1 50 
1 *5 
1 25 
1 00 

1 50 
1 00 

2 00 
1 00 

. 2 00 


ELECTRODES. 

21a* Universal Electrode, urethral, uterine, etc., rigid... 
22a* “ “ " “ *• flexible 

23a* Set of Olives and Ball to fit above set of 7. 

24a* “ “ “ “ *' ** " “ 12. 

25a* Vaginal Curved Insulated Electrode . 

26a* *• Straight “ “ . 

27a* Rectal “ “ “ . 

28a* Nasal Curved “ " . 

29a* Uterine Cup, with Interuterine Stem. 

30a “ “ without ** “ . 

31a* “ Bipolar Interuterine “ . 

32a* Eye Electrode, Holmes. 

33a* Eustachian Electrode, Holmes. 


31a 

All Instruments designated « itb a * are illustrated. 


29a 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


ELECTRODES. 


$ 4 a* Rectal Hydro-Galvanic Electrode, ICrouse’s. 

85a 9 Urethral “ “ Newman’s. 

36a " Cataphoric “ “ . 

37 a " Sounds, 6 sizes of tips, sizes 10 to 27F, each... 

38a* Uterine, Goelet’s Negative Dilating, 3 sizes, each - 

3 «la “ Goldspotin's Copper Contact, 1)4 inch long 

40a Vaginal, " “ “ ball, each- 

41a “ Goelet’s Bipolar . 

42a* Varicole Unipolar, divided, Nieswangcr . 



$1 50 
1 50 
1 50 
. 1 00 
. 1 25 
. 1 00 
. 1 00 
. 2 25 
. 2 25 




General Electrode Case No. I. 

An assortment of the most desir¬ 
able Electrodes in case. 

Price.SIS 00 


Urethral Electrol¬ 
ysis Set of twelve 
assorted straight 
and curved sounds. 


Price, $12 00 


All instruments designated wltli ft • are illustrated. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


2 U 


ELECTRICAL SUNDRIES. 


48a* Dry Battery, Mesco Standard, each.$0 25. Per dozen_52 25 

44a* “ Butler No. 1, same as the Mesco, except of bet¬ 

ter quality. Fit the following batteries: No. 4 Home, 

Climax, Domestic, Flemming, etc., each . 50. Per dozen..., 4 00 

45a* Dry Battery, Butler No. 2, for professional Faradic bat¬ 
teries, each. 50. 

40a* Dry Battery, Butler No. 3, for professional galvanic battery, 

each. 25. Per dozen.... 2 60 

47a* DryCell Voltamp, Style “V,” each. 50. 

48a* Wet-Cell La Cleda, Salammoniac style, each. 35. 

49a Insulated Wire, for battery or bell connection, per 100 feet. 50 

50a “ “ for electric light connection, per foot. . 03 

51a Battery Cord, silk-covered, red or green, per yard . 15 

52a “ “ “ “ best rca or green, per yard. 20 

53a “ “ " “ " “ “ with tips, per pair. 60 

54a Cautery Cord, cotton-covered, best, with tips, per pair. . 1 60 

55a Cord Tip, adjustable. 15 

56a “ “ for c iutery cords . 25 

57a Electric Bell Outfit, comprising bell, battery, push button, 50 feet wire and staples; 

all good grade... 2 50 

58a* Telephone Outfit, 2 telephones and cells, complete, according to quality, <12 00 to 30 00 
59a* Electric Miniature Lamps, with Edison screw sockets: 

1 candle power, 4 volt, 0.20 ampere. 50 

2 ** “5-4 “ 0.20 “ . 50 

3}4 “ “ 8 0.20 “ . 60 

60a* Ever-Ready Portable Flash Lamp, for night use. 3 50 

Gla Cells for Ever-Ready Lamps. 40 
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MAX WOCHER & SOX, CINCINNATI, OHIO. 




ELECTRIC BELTS, SOLES, ETC. 

McIntosh Electric Belt. 

This belt has been carefully devised by Dr. L. D. McIntosh for the purpose of meeting all 
the wants of a mild galvanic battery. The belt consists of a combination of cups or cells 
placed in pockets on the belt, thus forming a complete galvanic battery. Each cell is com¬ 
posed of hard rubber lined with copper, which metal constitutes the negative plate. The 
cells, being covered with hard rubber, are perfectly insulated; or, in other words, do not per¬ 
mit the electric current to pass only on the conducting wires from the poles of the battery; 

plates of zinc of the proper size and 
thickness are wrapped in a porous ma¬ 
terial and placed in the cells; a wire 
soldered firmly to the zincs connects to 
the copper of the cells in such a man¬ 
ner as to give a hinge motion, thus 
making the belt pliable. By simply 
dropping a few drops of dilute vinegar 
in each cell, the electric current Is 
generated, and will continue uninter¬ 
rupted for twenty-four hours. The power of the current is so great that it will decompose 
water. 

By applying the positive and negative electrodes, one to each temple, a sharp pricking or 
burning sensation, similar to that produced by a strong mustard paste, is felt. 

It gives a strong or weak current. If a weak current is desired, less cells should be in¬ 
cluded in the circuit (seedirections). The electrodes, or pieces of metal connected by wires 
with the cells to convey the current to the body, allow of application to any part. The cur¬ 
rent can be used locally, or the whole system can be brought under its influence. It is light 
and no discomfort whatever to the wearer. 


Price... td.cn 

i *' with suspensory attachment. 7-50 




FOR LADIES. 

The Gent’s Belt can be used with or with¬ 
out the Suspensory. In ordering, state if for 
lady or gentleman. 


The Morse Electric Belts. 


No. 6 . Morse Gent’s Belt, to Patients . $5 oo 

No. 6 B. Morse Lady's Belt, to Patients.5 00 

No. 7 B. Plain Gent’s or Lady's Belt, to Patients. 3 00 



The Electrical Insoles, for Cold Feet. 

Made in all sizes. 

Per pair.So 75 
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^Harvard Medical Library 
in the Francis A. Countway 
Library of Medicine -Boston 


VERITATEM PERMEDICIKAM QU>«RAMUS 
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Digitized by the Internet Archive 
in 2011 with funding from 

Open Knowledge Commons and Harvard Medical School 


http://www.archive.org/details/electricalscientOOelme 


(C) Jeff Behary 2019 


349 




(C) Jeff Behary 2019 








Catalogue w. 


SFCOND EDITION 


ELECTRICAL 

A ND 


SCIENTIFIC 

INSTRUMENTS 

A— 

APPARATUS 


Imcr G. Willyoung 

!-84 FULTON STREET 

EW YORK 



By ELMER O. WILLYOUNO 

In tho Oflice of the Librarian of Congrean, at Washington 


(C) Jeff Behary 2019 


351 














(C) Jeff Behary 2019 


352 





CATALOGUE W. 


ELECTRICAL 

AND 

SCIENTIFIC INSTRUMENTS 

AND APPARATUS. 


NOVEMBER 20th, 1899. 


ELMER G. WILLYOUNG, 
82-84 Fulton Street, 
New York. 


(C) Jeff Behary 2019 


353 






NOTICE. 

In ordering from tills catalogue give both catalogue number and des¬ 
ignation of item. 

Remit by New York Draft, Money Order or Express. Add 25 cents to 
face of all checks, except on New York or Philadelphia, to cover the col¬ 
lection charge made by the N. Y. Clearing House. 

Customers unknown to us must give satisfactory New York or Phila¬ 
delphia reference or send cash with order. Or, we will ship C. O. D. pro¬ 
vided cash remittance lie made of at least '/$ the amount of order ; but no 
orders less than $ 5.00 mil be shipped C. O. D. 

Charges for collection and return of money on C. O. D. shipments 
must be borne by the customer. 

Goods ordered sent by mail must lie prepaid and the postage included 
in remittance. 

Packing will be charged at cost. All goods will be packed with the 
utmost care, but we assume no responsibility for breakage or other damage 
after the goods leave our hands. We guarantee all goods strictly as 
represented. 
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PREFATORY. 


T O my friends, customers and the scientilic and technical public generally I desire 
to state that I have succeeded to the business established and built up by 
Messrs. Willyocno & Co., Philadelphia, retaining all the “ good will ” of 
the same, and have removed the headquarters of this business to New York City at 
the address below. 1 have also made a close alliance with Messrs. Foote. Pierson & 
Co , successors to the manufacturing department of the late firm of E. S. Greki-ey 
Co., by which they pass over to me all the “good will,”etc., of such measuring instru¬ 
ment business as they have been doing. By the terms of this arrangement all “ Will- 
young ” apparatus as also all the "Greeley” measuring instruments will be made in 
the shops of Foote, Pierson & Co., under my immediate direction and supervision 
and according to my design. To take care of this business the already extensive 
shops of this lirm hnve been greatly added to in lioor space during t lie past three 
months, while a large number of the most recent high class tools liave also been 
installed. The shop and laboratory have been put in charge of those holding the 
same positions under Willyouno Co. 

All exclusive sales agencies for “ Willyoung” apparatus have been abol¬ 
ished, and such apparatus mav now be obtained direct from me or from the t rade 
generally. I believe this will be of real advantage to the public. There are often 
questions arising, either before or after a sale Is made, which a salesman cannot 
answer—technical questions which he cannot he expected to answer. He must refer 
them to the Inventor, designer or manufacturer. This means delay, possible errors 
due to faulty transmission of the information through a second party, and expense, 
on account of this extra and superlluous correspoudeuce, which, in the long run, the 
customer must certainly pay for. Should the purchaser write direct to the manufac¬ 
turer, but purchase of the sales agent, there is certain to result confusion and annoy¬ 
ance all around. 

Having been largely active in the beginning and development of fine instrument 
manufacturing in America, and having tieen associated with it tor a number of years 
past, I feel that myself and my apparatus Is now so well know n as to require here no 
special sounding of trumpets. 

All the instruments and apparatus in this catalogue have been very 
thoroughly revised during the Summer past, and every possible improve¬ 
ment as regards construction and convenience in manipulation has been 
effected. The entire line of instruments, therefore, is thoroughly up to date. 

This catalogue has been prepared with great care and it is believed that the 
errors, if any, arc extremely few in number. !so fnr as possible the various instru¬ 
ments are brought under a logical classification. Each class is prefaced by succinct 
information as to the place of this class in the general scheme of instrumental work, 
and the general method of use required by the features which differentiate the indi¬ 
vidual types under a general group. It is believed that this information will lie 
valued and will be found extremely useful in facilitating intelligent selection on tlie 
part of many customers. 

The manufacture of two grades of apparatus, viz.. Grade A and Grade B. has met 
with such unqualified approval on the part of the public that it is continued. 

Grade A applies to apparatus finished throughout in the best possible manner. 
Apparatus of Grade H is guaranteed equal to Grade A In all essential respects 
(material, general workmanship and accuracy of adjustment), but does not present 
the same highly polished and beautiful exterior. As most instruments soon show the 
etrect of use. Grade B Is very popular and is purchased in preference to Grade A in 
the large majority of cases. 
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My facilities for the manufacture of nil kinds of special apparatus, whether from 
customers or my own design. cannot be surpassed. 

A force of men is continually engaged in making repairs. I can do such work 
reasonably and promptly. Many Instruments now useless could be given an effective 
lease of life with a little alteration. 

My system of data relating to instruments and measurements has been carefully 
and accurately kept for many years back. There are tew instruments or measure¬ 
ments ever suggested which I cannot locate. This information is at the service of my 
customers. 

I make my instruments as well as J know how; study them carefully always. 
Hut I do not know it all and I sometimes make mistakes. I welcome suggestions or 
criticisms and know that such will enuble me to turn out a better product. 

A picture always shows more than a description, and 1 would like to have every 
instrument illustrated; but this is commercially Impossible. I do have, however, 
photographs of nearly everything made by me. and I shall be glad to send one to any 
interested party to whom the catalogue description is inadequate. 

ELMER G. WILLYOUNG. 

New Yokk, Kovemtier 2uth. 1800. 


KEY TO REFERENCES USED. 

C. <£• /*. Carliart & Patterson’s “Electrical Measurements.” 

Ayrton. Ayrton's “Practical Electricity,” 3d Ed. 

I'alaz. “Treatise on Industrial Photometry,” by Pala/.; translated 
from the French by Patterson. 

S. & G. Stewart & Gee’s “Elementary Practical Physics,” Vol. II. 

Henderson. Henderson’s “Practical Electricity and Magnetism.” 

Gray. “Absolute Measurements in Electricity and Magnetism,” two 

volumes, by A. Gray. 

Phil. Mug. “London and Edinburgh Philosophical Magazine and Journal 
of Science. ” 

Kempe. Kempe’s “ Hand book of Electrical Testing.” Fifth Edition 
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ELECTRICAL CONDENSERS. 


Electrical Condenser— The combination consisting of a conduct¬ 
ing surface brought near to a second similar surface and separated there¬ 
from by an insulating medium. The conducting surface may take the 
form of Hat plates, concentric spheres or cylinders, or any one of a variety 
of other forms. 

Capacity.— May be defined as the quantity of electricity required to 
raise the potential of a condenser from zero to unity. 

Let C=Capacity of a condenser 

r=P. D. between the condenser plates. 

Q —'Quantity of electricity with which the condenser is charged. 

Then, by definition : 

<?=-£.( 1 ) 

Tlie t T iiit of Capacity— Let <?=One Couloinb=lO-‘ C.G. S. units. 

V—One Volt —10 s “ “ 

Then C'— 10 “'—10-“ C. G. S. Units— One Farad or F. 

10 » 

The Micro-Farad — The Farad being vastly larger than the capac¬ 
ities ordinarily met with the Micro-Farad, or has been chosen as 

the practical working unit of capacity. 

Hence 1 M. F.—l0-» C. G. S Units. 

Specific Inductive Capacity — In a general way the capacity 
of a condenser increases directly with the area of conducting surface aud 
inversely as the distance which separates the two surfaces. It also varies 
with the particular insulating medium (dielectric), lndug a minimum for 
air. In a giveu condenser, therefore, the ratio of capacity with a given 
dielectric to the capacity with air is known as the Specific Inductive 
Capacity —fc— of the dielectric. 

Working Forms oT Condensers — In practice two general 
classes of condensers are used. Those of fixed and known capacity for use 
as standards in quantitative work and those of large but not necessarily 
known capacity for use iu qualitative experiments. We may further 
sub-divide, as below : 

A — Standard Air Condensers ; here the dielectric is air. The conductors 
are generally simple geometric forms as e. g., two concentric cylinders 
whose dimensions, etc., may Ik; exactly determined and the capacity 
thus be arrived at. Such condensers are, hence, often known as 
Absolute Condensers. Their capacity is relatively small owing to the 
low S. I. C. of air. 

B — Standard Mica Condensers. Here the dielectric is mica ; generally the 
condenser is built up of alternate layers of mica and tin foil, every 
other sheet of foil being joined together to make one coating while the 
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remaining sheets constitute the other coating. Condensers of this 
class are used for 99£ of the measuring work of the world. 

C — Pajier Condensers. These are similar to “ B.” save that j>aj>er saturated 
with some insulating mixture is used as a dielectric. Both as regards 
insulation and “absorption ” these condensers are inferior to the mica 
condensers of “ B.” 

D — High Potential Condensers ; for use in work with high frequency, 
high |K)tentiaI discharges from transformer or static machine. The 
dielectric is thick glass and the conductors of copper foil. The whole 
is then immersed in oil or covered with insulating wax. On account 
of the extreme thickness of insulation required the capacity is 
necessarily small. 

Condensers in Multiple or Series — The capacity of a number 
of condensers joined in multiple is expressed by 

C'-Cj + C, -f C 3 + etc . (2) 

If the condensers are placed in series, their capacity becomes 

o-— 1 ; - , - . w 

Ci + C| + C a -f- etc. 

It will l>e noted that (2) is the formula for resistances iu series, and (3) 
for resistances in multiple. 

Multiple Combination* for Varying Capacities Through 
Wide Ranges —If there be sets of four condensers, each having the 
proper values for each decimal place, and the connections be so arranged 
that any multiple combination of tbe condensers may be effected, then 
capacities varying by 1 part in 10, 100. 1.000, etc., according to the number 
of sets of four condensers used, may be obtained. 

In a 3-bank condenser the individual capacities may be 


Sum. 


1st bank. 

.001, 

.002. 

.002, 

.005 = .01 

2d bank. 

.01, 

.02. 

.02, 

O 

:i 

ii 

o 

3d bank. 

.1. 

9 

• 

9 

.5 =1.00 


Total. 1.11 

Tbe above combinations will give capacities varying by .001th from 
.001 to 1.11. If all arc placed in series, they have a caj>acity .0004095, 
which is practically j^j 0 . 

Uses for the .11 lea Condenser — A high-class Standard Mica 
Condenser Is especially adapted for 

(1) The calibration of a ballistic galvanometer 

(2) The measurement of exceedingly high resistances by “leakage ’’ 
methods ; these are largely used in insulation tests of submarine and 
high pressure transmission cables. 

(3) The measurement of E. M. F’s, particularly those of batteries sub¬ 
ject to quick polarization. 
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(4) The complete investigation of a battery so as to bring out its rate of 
polarization and recovery therefrom. 

(5) The determination of capacities of insulated cables — this is a most 
important test in Telephone Cables, particularly when the speed and 
clearness of such is greatly weakened by too great capacity. 

Uses of Paper Condensers — Condensers of this kind, when 
properly made, will stand easily at least 500 volts and occupy a space of 
about 41 cu. ins. per microfarad. 

Some of their general applications are: 

(1) To alford opportunities for students’ exercises in measuring capacities 
by various methods. 

(2) For studying the effects of residual charge and loss of energy iu the 
dielectric of a condenser. 

(3) For comparing electromotive forces, by charging the condenser and 
discharging it through a ballistic galvanometer. 

(4) Where an electrometer is used to measure potentials in a circuit that 
is closed intermittently, leakage iu the electrometer would introduce 
error into the result. A pajier condenser, joined in parallel with the 
electrometer will almost entirely obviate the difficulty. 

(5) To use in connection with induction coils, where the latter have not a 
variable condenser. 

(6) For illustrating the theory of alternating currents ; this cannot be 
taught successfully without condensers to illustrate many of the im 
juirtant theorems. The general relations between current, E. M. F., 
inductance and capacitance in a circuit of resistance, capacity and 
self-induction, is exceedingly important to get fixed in students’ 
minds, but very difficult without condensers of suitable capacity for 
actual work in the laboratory. One needs at least ten microfarads, of 
Adjustable Condenser for such purpose. 

Another obvious application of paper condensers, but one seldom em¬ 
ployed, though it should find favor, is their use. 

A — To change a Direct Current of Low Potential into an Oscillatory 
Current of any Frequency of Potential. 

B — To raise a Low Potential to a High Potential by means of Resonance. 

C—To produce a Rotary Field from a Single Phase Circuit. 

Condensers lor Telephone and Telegraph Purposes— 

We make all forms and capacities of condenser both mounted and un¬ 
mounted for use in telephone and telegraph work where they are used. 

(1) For balancing lines in quadruplex and multiplex work. 

2) In telephonic transmission for enabling A. C. coils to be used on oj>en 
circuited lines. 

(3) In general for “ killing ” the spark around relay and sounder “ breaks,” 
thus maintaining reliable and clean contacts. 
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MANUFACTURE OF THE WILLYOUNG CONDENSERS. 

The mode of manufacture of the Willyoung Condensers is unique and 
essentially as follows. The materials, mica or paper and tin-foil, first 
being cut to size, are stacked up in alternate layers of dielectric and tin- 
foil. This stack is gently clamped together and heated in an oven for a 
long time to drive out moisture. The entire stack is then transferred to a 
hot hath of a special insulating compound and cooked for another consid¬ 
erable time, after which the whole affair is placed in a vacuum chamber. 
This insures the thorough saturation of the materials by the insulating 
compound and the complete exclusion of air from the finished condenser. 

The practical results of this method of construction are : 

(1) No Break down. Condenser break-downs are usually due to static 
electrification of the enclosed air which, bombarding to and fro with 
the alternating circuit pulsations, softens the insulation, wastes power 
and finally ruins the condenser. As a rule, any but fine mica conden¬ 
sers become so hot in live or ten minutes, on anything over 200 or 300 
volts, alternating, as to liquefy the insulation and allow the condenser- 
sheets to lloat away. By excluding air, as above mentioned, the 
Willvoung Condensers are free from all such faults. 


(4) Great Dielectric Strength. The Will- 
young Condensers, either mica or paper, 
are guaranteed to stand 500 and 1.000 
volt circuits continuously. Actually, volt¬ 
ages several times these values, may be 
put upon the condensers for considerable 
times without risk. 

WILLYOUNG PAPER CONDENSERS. 

vali'i:, accurate 

TO 1?. 

WtOOO. 1-3 JIH-ro-farati Caparity *$800 +$1000 
W40U1. 1-2 - •* 9 00 1125 

W4002. 1 »* " 10 00 12 60 

W4008. 5 “ “ 20 00 25 00 

W100I. lO ** ** 30 00 37 50 

W4000 to 4004 are mounted in polished 
cherry cases. 

ADJUSTABLE CONDENSERS. 

(PAPER.) 

The Adjustable Condenser, invented by Mr. Willvoung, is a distinct 
advance in condenser construction, and fills a long felt want. It enables, 
for the first time in the history of the art, capacities to be varied at will 

■ Guaranteed to stand .'i00 volts alternating current. 

+ Guaranteed to stand 1000 volts alternating current. 

t The Willyoung Adjustable C’ondens-rs have paper as a dielectric. Adjustable 
Mica Condensers of lids type and design will be quoted when desired. 


(2) Negligible Heating. 

(3) Small Absorption. 



X WILLYOUNG 
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and instantly, just as lias been done for a long time past with resistances. 
It is as much superior to the “ plug in ” and “plug out ” forms of conden¬ 
ser as the modern “ lever switch ” rheostat is superior to the old “ plug ” or 
“ binding post ” ty])es used when electric lighting systems were first estab¬ 
lished. Many experiments impossible with “ plug ” condensers, on account 
of the impossibility of carrying in the memory the effects produced by 
slight variations of capacity, become easy with the Adjustable Condenser. 

The plan of connections used in the Adjustable Condenser is similar to 
the arrangement of an English Dial Resistance Set in which each general 
division or unit has ten subdivisions. The members of any group may be 
thrown in or out of multiple among themselves by simple movement 
of the proper switch. 



Fig. 2. W4011. 


IMPROVED SWITCH. 

Our first form of switch having occasionally given trouble by reason 
of defective contacts we have recently devised a new and improved form 
in which all defects have been eliminated and absolutely perfect contact 
at all times assured. 

W4008. 1 Micro-farad Capacity .*§35 00 f$45 00 

10 sections of M. F. each. 

W4009. IO Micro-farads Capacity . 42 50 52 50 

10 sections of 1 M. F. each. 

W4010. IOO Micro-farads Capacity . 800 00 375 no 

10 sections of 10 M. F. each. 

W4011. 10 Micro-farad* Capacity . <10 (K) 75 00 

10 sections of M F. each and 9 sections of 1 M.F. each. 

W4012. IOO Micro-farad* Capacity . 350 00 425 00 

10 sections of M. F. each, 9 sections of 1 M. F. each 
and 9 sections of 10 M. F. each. 

W4013. IOO Micro-farad* Capacity . 325 00 400 00 

10 sections of 1 M F. each and 9 sections of 10 M.F.each. 


» (Guaranteed to stand 500 volts alternating current, 
t (Guaranteed to stand 1000 volts alternating current. 
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W4014. \-l£a.\ Adjustable Condenser . $30 00 

Constructed especially for use with Induction Coils. Mounted in neatly 
finished cherry case. Should not be used on alternating circuits of more 
than 100 volts. About 5 Micro-farads total. 

Condensers W4008 to W4013 inclusive, are mounted in substantial 
wood cases and all values are accurate within 3£. 


CONDENSERS FOR TELEGRAPH, TELEPHONE, 
ELECTRIC LIGHTING AND GENERAL 
EXPERIMENTAL PURPOSES. 



Guaranteed to stand 500 volts alternating current continuously without 
injury, change or injurious heating, and to be correct within 3£. Mounted 
in shellaced white pine boxes, neatly finished. 


W4020. Single Valued Condenser ; capacity M. F.$ 3 00 

W4021. “ *• “ “ ,‘ff '* 4 50 

W4022. “ “ “ ** ^ “ 5 00 

W4023. •• “ “ “ '/ 3 “ 5 50 

W4024. “ “ “ “ y z “ 6 00 

W4025. “ “ “ “ L “ 10 00 

W402t». “ “ “ ** 2 “ 12 50 

W4027. “ “ “ “ 3 “ 15 00 

W4028. “ “ “ •• 4 “ 17 50 

W4020. “ “ ** “ 5 “ 20 00 

W4030 “ *' - * 0 “ 22 00 

W4032. “ " ** “ « . 26 00 

W4034. *• “ “ ” 10 “ 30 00 



Fig. 4. W4(M0 to \V4(U9. 
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II 


W4040. 
W4041. 
W1042. 
W4043. 
W4044. 
W4045. 
W4047. 
W4049. 



•• “ 3 “ 17 00 

“ •* “ 4 " 10 50 


.i it *t g «i 22 00 

“ 6 “ 24 00 

*• “ “ 8 “ 28 00 

“ *• “ 10 “ 32 00 


WILLYOUNG STANDARD MICA CONDENSERS. 



(Guaranteed accurate to Ji t). 

Mounted in polished mahogany or cherry 
cases with polished hard rubber tops. 

W4055. Micro-farad -j G, '* de g [J| 

W4056. 1 -'2 Micro-farad j G,, .\ de g 00 

W4057. 1 Micro-farad 


1 Grade A §75 00 
\ “ B 57 50 


In tile condensers following W4058 and 
W4059, the condenser sections are connected 
between the parallel brass blocks just as are 
Fig. 5. W4055 to W4057. the coils in a “ multiple-arc ’ resistance box, 
so that they may be joined either in series or multiple or in combination 
of series and multiple, thus giving a much greater range of capacities for 
the same individual sections than can be secured by the orthodox pattern, 
where only multiple combinations are provided. 



Fig. 6. Plan of W4058. Fig. 7. W405S. 

4058. 1 Micro-farad .Grade A §100 00 

“ B 70 00 

Subdivided into 5 sections of 0.05, 0.05, 0.2, 0 2 and 0.5 M. 1 s. 

4059. I Micro-iarad .Grade A §200 00 

“ B 140 00 

Subdivided into 12 sections of 0.001, 0.002, 0.002, 0.005, 0.01, 0.02. 0 02, 
0.05, 0.1, 0.2, 0.2and 0.5 M. I's. 
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WILLYOUNG D. P.” STANDARD MICA CONDENSERS. 

The “D. P.” (Decimal Plan) Standard Mica Condensers are the de¬ 
vice of Mr. Willyoung and Dr. E. F. Northru]). With them a greater num¬ 
ber of values may be obtained from a limited number of sections than with 
any other plan of condenser heretofore made. These obtainable values 
are related to one another in a strictly logical, simple and easily manipu¬ 
lated decimal plan. As contrasted with other arrangements for obtaining 
a large number of values from a small number of sections the *• D. P. ” 
plan is immensely superior in that any desired value can be instantly 
secured irith no calculation, while the corresponding value for any disposi¬ 
tion of the plugs is also equally readable without calculation, whereas in 
other plans the calculation necessary to sum up the several combinations 
of series multiple, etc., becomes very complex and confusing. 



Fii;. 8. 


The arrangement of the “ D. P." condensers is shown in Figs. S and 
10, A, B, C and D. A and B represent each a single bank condenser, 
while C and D represent a two bank condenser. As many of these banks 
may be combined together as is desired. Each bank is laid out in the 1. 2, 
2, 5 plan, familiar in resistance l*>xes : the individual sections being joined be¬ 
tween parallel pairs of blocks as shown in the diagrams. Bars at ends and 
sides permit the various sections to be multipled in any combination de¬ 
sired. while the other sections are left absolutely out, or, by using the 
traveling plugs each bank may be split up so as to make two other different 
condensers at the same time, which may then Ik* used on as many different 
circuits. Besides parallel combinations, the sections may be joined in 
series and in combinations of series and parallel. Each section also may 
be separately short circuited. Different banks also may be joined in 
series or in parallel with one another. 
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The simplest use of the “ D. I’.” Condenser is by simple multiple con¬ 
nection of its sections. Thus, if we have a single bank condenser, with 
the four sections res|>ectively, 0.5, (1.2, 0.2 and 0 1 M. F., we may, by mul¬ 
tiple ing, get successively. 0.1, 0.2, 0.3. 0.4, etc., to ami including 1.0 M. F. 
—in other words, we may have such a condenser instantly set to the 
tenths' place. If now we have a two-bank condenser, one bank as just 
cited and the other in hundredths, we may now set to tenths with the first 
bauk and to hundredths with the second. In other words, we may break 
the total of the two-bank condensers into one hundred equal parts and In¬ 
stantly set off any one of the hundred different values. With a three 
bank condenser we break into 1.000 equal divisions, etc. 



Kljr !». “ D. I 1 ." Two Bank Condenser. 


W4005. Willyomig “ I>. IV* Standard Mica Grade A §115 00 

4'oudenser . “ B 75 00 

Single bank, with sections of 0.5, 0 2, 0.2 and 0.1 M. F. = 1 M. F. total. 
Complete with full set of plugs, but no traveling plugs. 

W4060. Willyoinig “ I>. I*.” Standard Mica Grade A §110 00 

Condenser . “ B 70 00 

Same as W4065, but with sections of 0.05, 0.02, 0.2 and (>.01 of M. F. 
=0.1 M. F. Total. 

W4067. Willyoniig “ I*. IK” Standard Mica Grade A §110 00 

Condenser . B 70 00 

Same as W40C5, but with sections of 0.005, 0.002, 0.002 and 0.001 M. F. 
=0.01 M. F. total. 

W4068. Willyonng “ IK IV» Standard Mien Grade A §200 0() 

Condenser . “ B 130 0o 

Two banks, with sections of 0.5, 0.2, 0.2 and 0.1 in first bank ; sections 
of 0.05, 0.02, 0.02 and 0 01 in second bank = 1.10 M. F’s total. Witli full 
set of plugs, but no traveling plugs. 
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W4069. Willyoimg * 4 l>. I*.” Stnmlnril llica Grade A $205 00 
Condenser . “ B 135 00 


Two hanks, with sections of 0.05, 0.02, 0.02 and 0.01 in first hank ; 
sections 0.005. 0.002, 0.002 and 0.001 in second hank =0.11 M. F. total. 
With full set of plugs, hut no traveling plugs. 

W4070. Willyoimg “ l>. P.” Standard llira Grade A $250 00 

Condenser . .. *• B 160 00 

Three hanks, with sections of 0.5, 0.2, 0.2 and 0.1 in first hank ; sec¬ 
tions of 0.05, 0.02, 0.02 and 0.01 in second bank : and sections of 0.005, 
0.002, 0.002 and 0.001 in third bank=l.ll M. F. total. With full set of 
plugs, hut no traveling plugs. 

W4071. Traveling Plugs for isolating individual sections, per 

pair . Si 00 



SPECIFICATIONS OF ALL WILLY0UNG STANDARD 
MICA CONDENSERS. 

Guaranteed accurate to }.( £, and to. stand a continuous alternating 
E. 51. F. (usual frequency) of 250 volts without risk of break-down or un¬ 
due heating ; or a direct E. M. F. of 1,000 volts. 

Grade A is finished in polished mahogany and hard ruhlier, with brass 
work finely polished and lacquered. 

Grade B is finished in medium polished cherry, with polished hard 
rubber top. Brass work, a neat working finish. 

We guarantee Grade B to have fully as good working qualities, aud to 
he fully as substantial and accurate in every way as Grade A. 


Mica Condensers guaranteed to stand 500 volts continuous alternating 
E. M. F.; or 1,500 volts direct E. M. F. will be made in any of the listed 
designs at an additional charge. 
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AIR CONDENSERS. 

W4075. All* Con«lcn*er, Ayrton & Perry’s Pattern.$75 Oo 

Of glass and tin foil ; may be dissected and the capacity varied at 
will. ( Ayrton . Fig. 129, p. 385, 3d E(l ) 

W4076. Standard Air Coiiden*cr . Price oh application. 

As used by the British Assoc. Elec’l Stnds. Committee Of concentric 
brass tubes supported on insulating material. C-=about 0.005 M. F. 
W4077. Standard Air Condcn*er, Kelvin’* £]>lirricul Form. 

Price on application. 

(See Gray, Vol. 1, p. 420) Newly designed and improved 


WILLYOUNG HIGH POTENTIAL CONDENSER. 

For Experiment* with Current* of High Potential and 

Frequency. 

These condensers are constructed of sheet glass and thin copper 
sheet. After the condenser has been stacked up. it is placed in a melted 
wax compound, and the air exhausted while the wax is cooling. By this 
process the condensers are given the perfect insulation ordinarily obtained 
with oil. 

They are guaranteed to withstand a three quarter inch discharge (pro¬ 
duced by a high potential transformer, Hoi/., or other form of static ma¬ 
chine), across a parallel discharge gap. The wax insulation prevents all 
surface leakage, and no brush discharges are visible. 

The glass plates of these condensers measure 13"x9” in size ; in the 
completed state the condensers run about 2" thick to the M. F. 


PRICE LIST. 

W40SO. Willyonng High Potential Condenser .$30 00 

Described above—0.01 M. F. capacity, and guaranteed to stand a %" 
spark. Mounted in nicely-finished cherry-box, with well-insulated ter¬ 
minals. 

W4081. Same as W4080, but 0.02 M. F. capacity .$42 00 

W4082. Same as W4080, but 0.05 M. F. capacity. 00 00 

W4083. Willyoiiug Adjustable High Potential Con- 

den*er . 85 00 

With total capacity of 0.05 M. F. divided into individual sections of 
0.005. 0.01, 0.01, and 0.025 M. F. The various arrangements of capacity 
are effected by sliding connecting pieces attached to the top of the con¬ 
taining case. 

W4084. Same as W4083, but M. F. in all, divided into ten sec¬ 
tions of M. F. each.$125 00 
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ELECTROMETERS. 

Ail Electrometer is essentially a condenser iu which one conducting 
surface (or set of conducting surfaces) is arranged to move in some uni¬ 
form manner with reference to the other conducting surface when the 
two are subjected to the electrostatic stresses of opposite charges. The 
motion of the movable number may he against gravity, as in the Kelvin 
Absolute Instruments, against torsion as iu the various Quadrant Electro¬ 
meters, or against any other style of control which is thinkable. 

Law of tlic Electrometer -Suppose the two conducting ele¬ 
ments to be charged, respectively, to potentials V, and V 3 . Then 
D = K V, V. . . (4) 

or The deflections unproportional to the product op the charges. 

Suppose a battery or other generator is joined to the Electrometer 
Plates. Then V, = V s . and 

D= K V*.(5) 

i. e. — The deflections are proportional to the square of the E. M. F. 

Suppose one plate to be joined to a ]>oint of fixed potential and the 
other plate to any unknown potential to be measured. Then V, — a con¬ 
stant and K V I = K = a new constant so that 

D = KV . . (G) 

i. e. — The deflections are directly proportional to the Potential 
to he measured. 

Esc* of Electrometer* — The law (5) applies equally well to 
alternating as to direct E. M. F’s, and is independent of the frequency since 
both plates change the sign of their charge simultaneously: hence, the 
sign of their product does not change. The instrument is thus very use¬ 
ful for accurate E. M. F. measurements on A C.’s, and where the E. M. 
F.’s are small, say less than 10 volts, is almost the only reliable method. 
Alternating currents may be measured by passing them through a non- 
inductive resistance and taking the drop with the electrometer. 

In the measurement of the specific resistance of insulators, and of the 


I. R. of very short lengths of high insulation cable by the “leakage 
method.” the electrometer is invaluable. 

W4100. Modified Mstoeurl Electrometer .Grade B $S0 00 

With exceedingly high insulation, accessible needle and facilities for 
drying out with hot air. 

W4101. Kyan Electrometer .Grade B §80 00 


For obtaining E. M. F. and current curves of alternating machines 
and transformers. A coil wound upon the instrument enables the electro¬ 
static couple to be balanced by an electro-magnetic oue, so as to use the 
electrometer as a zero instrument. 
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W4102. Cnrlinrt’s Electrometer or Static Voltmeter... 

Grade B *125 (Ml 

(See Proc. of the International Electrical Congress, 1803, p. 208 ; also 
E. H’., Sept. 1C, 18113 ; also C. & P., pp. 200-204). For obtaining E. M. F. 
and current curves of alternating machines and transformers. Indicates 
up to 1100 volts. 

W4108. C'arlinrt’s Electrometer or Static Voltmeter. 

Grade B $100 00 

Same as VV4102 but smaller ; indicating up to 110 volts. 

W4104. Simple <tna<lru ill Electroinelcr. For School and Stu¬ 
dents’ use. All parts are accessible and the insulation is good. Will de- 
llect for one cell of battery .. .$20 00 


GALVANOMETERS. 

Types of Galvanometer*— Broadly speaking there are but two 
types of galvanometer in use : 

a. Coil lixed and magnet moving as e. </., the Kelvin type. 

l>. Magnet fixed and coil moving as e. (/., the D’Arsonval type. 

Tlic Kelvin Galvanometer — Also spoken of as the Thomson 
galvanometer. By this is generally understood the reflecting mirror gal¬ 
vanometer of either two or four coils ; the magnetic system generally 
consists of a number of short steel needles attached to the back of the 
reflecting mirror and the whole is susjieuded by a tine torsion fibre of 
cocoon or quartz. The system may or may not be astatic. 

Tlie D’Arsonval Galvanometer has a coil suspended in the 
field of a magnet, and with its axis at right angles to the Held, by a metallic 
wire or fibre ; there is a similar fibre lielow either straight or coiled. 
Current is passed through the coil by use of these fibres and deflection of 
the coil takes place. 

Comparative Merit* and l>cmcrit*—Sensitiveness: The 

Kelvin type is the most sensitive, the average working sensitiveness being 
from 30.000 to 00,000 megohms, while in specially delicate work sensitive¬ 
nesses up to millions of megohms have been obtained. The corresponding 
figures for the D’Arsonval are 800 to 1,000 megohms for an average work¬ 
ing seusitiveness and 2,000 to 2.500 megohms for the best maximum. 

* The various Absolute, Quadrant and Portable Electrometers of the Kelvin 
type as made by Janies White, Elliott Bros., etc., will ho quoted on and particulars 
furnished on application. 
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Definition — Scilftflivcncft* : The Sensitiveness of a galvanometer 
is a measure of the ratio of defection produced to current producing it. 

In American Instrument practice the term is generally used to desig¬ 
nate the resistance which the circuit must have in order that one volt ap¬ 
plied to its terminals may produce exactly one division deflection. 

Dead-Beat nc** — The D'Arsonval is naturally a very dead beat in¬ 
strument since, when the coil deflects, eddy currents are set up which 
tend to bring it to rest. Sometimes the coil is wound on a little frame of 
copper or aluminum foil in order to increase this elfect. 

The Kelvin galvanometer is not “dead-beat,” except when the mirror 
<>r (sometimes) a mica or aluminum vane attached to the system is 
enclosed in an air box. 

Ollier Galvanometer*. Both the Kelvin and D’Arsonval fornix 
of galvanometer .are found in various forms depending upon the special 
duties they may have to perform. Where the instrument need not be very 
sensitive the suspensions are replaced by springs or, if of the Kelvin type, 
the system is pivoted in jewels, the earth’s magnetic field supplying the 
controlling force. 

Choice of si Galvanometer. The D’Arsonval galvanometer is 
always the most convenient since it is “dead beat,” not affected by neigh¬ 
boring magnetic fields, and has deflections (generally) strictly proportion¬ 
al to the current flow. It is also notseriously disturbed by mechanical jar, 
making it, hence, very suitable for factory and marine work. Its sensi¬ 
tiveness is amply great enough for almost any purpose except certain spec¬ 
troscopic and purely scientific research work. 

For the measurement of insulation resistance the D’Arsonval galvano¬ 
meter has replaced the Kelvin form very generally, and is giving most 
satisfactory service. 

Tlic Ballistic Galvanometer. This may be of either the D'Ar¬ 
sonval or Kelvin type and is distinguished only by its having a very heavy 
and practically “ undamped ’’ system. Its time of vibration is generally 
long. It is employed in the measurement of transient currents as e. g. in¬ 
duction currents in hysteresis tests, the instantaneous currents of conden¬ 
ser discharges, etc. 

I.aw ol‘flic Ballistic Galvanometer. With a heavy system 
and a transient current, the latter has ceased to flow before the system 
has had time to start off. Theory shows (S. & G., Vol. II, page 368) that 
in this case the current is proportional to the first swing expressed in scab- 
divisions. 

Tlic Differential Galvanometer is distinguished by its having 
two separate windings of the same resistance and each producing the same 
permanent deflection when the same voltage is applied to the terminals. 
In many special measurements it is very useful. 
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Fitf. 11. W4110, etc. 



Fig. 12. W4125. 
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KELVIN REFLECTING GALVANOMETERS. 

The following Kelvin Galvanometers are provided with coils of but 
diameter by thick while the magnetic needles making up the system 
are but a few mms long. The mirrors are very small and thin but very 
perfect ; the entire system thus weighs but a few milligrams. Both theory 
and practice during the past few years have conclusively shown these con 
ditions to secure enormously higher sensibilities as well as greater deadbeat- 
ness and sjieed of working than are given by Kelvin Galvanometers as pre¬ 
viously made. 

Coils of the size of above are not over half the diameter and thickness 
of the coils heretofore used in “Thomson” Galvanometers. The cubic 
volume is therefore not over one-eighth as great as in the old fashioned 
coil. Consetpiently the resistance will bo, for the same gauge of wire, 
only about one eighth as much. Nevertheless the sensitiveness will be 
many times as great as with the higher resistance but old style instrument. 

Our 2000 ohm galvanometer is much more sensitive than the 10,000 
ohm instrument heretofore manufactured and still offered by most makers. 

We do not advise the use of four coil galvanometers of more than 5000 
ohms resistance, or two coil instruments of more than 2500 ohms, as 
these instruments can be made enormously sensitive, and the wire used for 
their winding (No. -10 B. S.«=-0.0031 inches diameter) is as line as can be 
conveniently bandied. For a 10,000 ohm galvanometer (four coil) 0 0024 
wire must be employed. 

In all galvanometers of the Kelvin type, whether two coil or four coil, 
ballistic or ordinary, the coils are enclosed in standard interchangeable 
coil frames or boxes; these coils, nun/, therefore, he used at anytime in any 
one of our galvanometers. 

In all of our Kelvin Galvanometers the coil frame supports are sus¬ 
pended above the base by corrugated hard rubber pillars; a brass tube tel¬ 
escopes over these pillars to protect them from dust when not in use while 
affording the highest attainable insulation when in use. 

W4110. Kelvin Galvanometer (Four Coil).Grade B 865 1)0 

Improved “Scissors” control magnet under base of instrument. Ro- 
sistance 5000 ohms. Four coils so arranged that they can easily be joined 
in any combination of series or multiple. Front is hinged, to swing open 
and exjiose the needle. Axis of rotation lies in plane of mirror. Coils and 
frames are all made to standard jigs and are interchangeable. 


W4111. Similar to W4110: 100 ohms.Grade B 855 00 

W4U2. Similar to W4110; 1000 ohms. “ B 00 00 

W4113. Set of 4 Interchangeable coils only; 5000 ohms, total “ B 05 00 
W4114. “ “ •• “ 100 “ “ •* B 25 00 

W4115. “ “ “ “ 1000 “ “ “ B 30 00 

W4116. Kelt in Galvanometer (Four Coil).Grade B 70 00 


Similar to W4110, but with additional arrangement for swinging needle 
out from the coils for purposes of inspection, freeing from lint, etc. Re¬ 
sistance 5000 ohms. 
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W4L17 Similar to W4110; 100 ohms . Grade B *00 

W4118. “ WHIG; 1000 ohms . •* B 65 00 

Sets of Interchangeable coils: same prices as W4113 to W4115. 

W4111I Kcli in Galvanometer (Two Coil) . Grade B $50 00 

Designed to take the place of the '* tri|>od pattern," to which it is vast¬ 
ly sii|>erior. “Scissors” control magnet beneath base of instrument. 
5000 ohms resistance. 

The general construction ol this instrument is similar to that of VV4125. 


VV4120. Similar to W4119; 100 ohms . Grade B §40 00 

W4121. “ W4119: 1000 ohms ..“ B 47 00 

W4122. Interchangeable coils only: 5000 ohms . “ B 27 50 

W4128. ** “ 100 “ . •• B 20 no 

W4124. •• “ 1O0O •* . •* B 22 50 

W4125. Itnllislie (■ahaiuiinrln' . r- !w! 


Improved form, having two small coils which may be combined in 
series or multiple. Has improved adjusting and controlling magnet and 
high insulation. Period and sensitiveness may be varied within wide 
limits. Torsion head divided on silver. Coils and entire system are acces¬ 
sible without removing case. Resistance 500 ohms. 


WILLYOUMG HIGH SENSIBILITY D’ARSONVAL 
GALVANOMETER. 

Our High Sensibility D’Arsonval Galvanometer is of recent design and 
combines the best features of earlier instruments with a number of im¬ 
provements. 

The general construction of the instrument is evident from the illus¬ 
tration. The magnets are thin and of the best special magnet steel; they 
are hardened and magnetized by an improved process tending to secure 
maximum magnetization and permanence of the same. 

Both Dead Beat and Ballistic Systems may be used with this instru¬ 
ment. The systems are mounted in tubes which may be removed from 
the instrument very <|uickly, to make room for others; in making this 
change the connections are automatically made and broken. A clamp 
u|ion the tube holds the coil firmly and takes nil strain from the suspension 
when the system is not in use. In case of accidental breakdown of the 
suspension the tube of the coil system may In: completely removed, from the 
inner rib sustaining the system itself: the latter is tlins extremely accessible. 

The coils are made from purest obtainable copper insulated with pure 
white silk. The suspensions are of artificially aged phosphor bronze strip 
of which the “set ” is inappreciable. 

Owing to the shape of the pole pieces defections are projntrtionol to 
the defecting currents. 

The moment of inertia of the moving system is so adjusted that the 
instrument is very little affected by medianieal vibration. It is entirely 
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undisturbed by ueiyhboriny electro may net ie chanyes. These features com- 
bined with the exceedingly high sensibilities which we are able to give to 
these instruments make them greatly superior to Kelvin Galvanometers for 
the majority of purposes. For cable and other high insulation testing the 
Willyoung High Sensibility D’Arsonval Galvanometer is most highly 
recommended. 

As purchasers may desire several different coils we list the Galvan¬ 
ometer and various tubes separately. 

W41S5. Willyoung High Scnsihilil) D’Arftouvul <>al- 

vaiiiomctcr.§40 00 


Complete except tube. 

VV4136. Interchangeable Tube lor Willyoung High 

Sensibility II'AimmiviiI Galvanometer. 13 00 

Resistance al>out 20 ohms. Sensibility about 80 megohms. 

W4137. Tube lor Willyoung High Sensibility ll'Ar- 

tionval Galvanometer. 14 Oo 

Resistance about 200 ohms. Sensibility about 200 ohms. 

W4188. Tube for Willyoung High SeiiKihilily D’Ar- 

>oii\ a I Galvanometer. 15 00 

Resistance about 1000 ohms. Sensibility about 800 megohms. 

W4139. Tube for Willyoung High Sensibility D'Ar- 

sonvul Galvanometer. 20 00 


Resistance about 3500 ohms. Sensitiveness about 1500 megohms. 

if ordered from list above all tubes will lx* furnished “ deadbeat ” and 
nrithplane mirrors. Tul>es ballistic,and with either plane or concave mir¬ 
rors will be furnished at the same prices, if so ordered. 

These galvanometers are made exactly the same in construction as the 
telescoj)e and scale forms just described, and possess exactly the same 
features. 


THE “AONE” 

COMBINATION WALL AND TABLE 
D’ARSONVAL GALVANOMETER 

Is the best all round galvanometer yet produced. Is complete with teles¬ 
cope and scale, and changes instantly from table to wall and vice versa. 
Always ready, very portable, and cannot get out of order. All parts inter¬ 
changeable. 

See special descriptive pamphlet published separately and furnished 
on application . 
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TRIPOD D’ARSONVALS AND OTHER GALVANOMETERS. 


NV4155. Tripoli ITArMnival Galvanometer . $20 00 

Table form, with interconvertible damped and nndani|KHl coils. 
Resistance of coil about 1.200 ohms. Sensitiveness (with coil damped) 
about 200 megohms. 

W4150. Tripod D'Arsouval Gnlvainometer . $24 00 

Same as W4155, but with low resistance coil for thermal work. 

W4157. Coil only of W4155, with damper and mirror . 5 0o 

W4158. “ “ W4156, with damper, mirror and special 

suspension . 9 00 


W4159. C'arpenlier D'AixhiviiI Galt anomeler .$65 00 

This is the original form of the D'Arsonval instrument as made by Car 
pentier of Paris. The magnet is vertical, and a cylindrical iron core is 
placed between the poles. The instrument is handsomely finished in pol¬ 
ished hard rubber and lacquered brass and enclosed in glass; it presents a 
handsome appearance. 

W4100. Simple Tangent Gallniioniclcr .$12 50 

Frame of well dried cherry; main diameter of coil about ?•*£" with 
three windings of 1,5 and 10 turns, arranged for use separately or in series. 
Glass pointer and 3’* diameter degree scale. System is pivoted iu a glass 
jewel and cannot be displaced for any position of the instrument. 

W4102. Universal Tangent Galvanometer .$45 00 

May be used as Tangent, Gaugain. Hemholtz Gaugain. Sine, Wiede¬ 
mann and Detector Galvanometer. Measures currents ranging from .000002 
amp. to 100 amperes (see Carhart’s Electrical Measurements). Coil frames 
of well polished cherry "built up” to prevent warping. Each instrument 
furnished with a certificate of all dimensions not obtainable from the 
jin ish ed instrumen t. 
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Fig. 10. W4I63. 


W4183. l*oekef Detector <ial vanoaictcr.§4 00 

Handsomely finished in hard rubber mounting. A bard rubber cap 
-■lips over the instrument and completely encloses it when not in use. 
Makes a very convenient pocket voltmeter for storage battery testing. 
Resistance, about % ohm 



Fig. 17. W41M. Fig. 18. W41II5. 


W4104. Horizontal Del color 4ial\aiioinclcr .$1 00 

W4165. Vertical Defector tiialvanoiiiclcr .1000 
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PORTABLE TEST D’ARSONVALS. 

This instrument is built along the lines of the galvanometer used in 
our '* AONE ” Testing Sets. It has a scale about 2" in length, divided into 
50 divisions, has deflections proportional to currents, and is exceedingly 
sensitive, so that it may be used to great advantage in insulation measure¬ 
ments by direct deflection methods. It is mounted in a polished mahogony 
case with lid, lock, and handle. 

W4164. I\ T. D’Arsonval; .$30 00 

Resistance 400-500 ohms. Sensitiveness about one megohm. Measures 
alxmt 5"x8"x3t$" deep over all 

W4165. I*. T. l>*Ai*ft«iival and Itnllcry .$40 00 

Same as W4164, but with six cells of Silver Chloride Battery, mounted 
in case so that any one or more cells may be used at will. Measures out 
side about 5"x4"x3^" deep over all. 

W416G. “Aonc” Portable D'Amoitval* .$100 00 

For cable insulation: testing. l>oth indoors and out. and for all classes of 
work requiring a portable, sensitive, convenient and ever ready instrument. 

This instrument is an improved form of the Portable Galvanometer 
(B5355) lately made by Willyoung & Company of Philadelphia. The galva¬ 
nometer is a D‘Arson val hung on giinhal bearings with devices for »|uiek 
leveling. The front of the instrument is held by a bayonet catch, thus 
being instantly removable and making the entire interior accessible. A 
clamp controlled by a screw at the left of the sus|>ension tube raises the 
weight of the coil from its suspension and holds it firmly when not in use. 
The telescope and scale are attached to the instrument proper so as to lie 
always in adjustment. The insulation of the instrument has been greatly 
improved and is now very perfect. The coil is one of our improved con¬ 
vertible type and while supplied as a “deadbeat" coil is instantly 
changed to a ballistic coil, by simple removal of a sliding aluminum air 
damper attached to the system. 

When not in function the galvanometer turns down flat and locks fast 
to the telescope and telescope support while the scale slips out and inserts 
into a pair of clips arranged to receive it. 

♦Complete in {lolished oak carrying case; measures 22*£x 10J£x7' deep 
over all and weighs about lb pounds Sensitiveness about 750 megohms. 

W4167. Portable II. S. l>\\r*onval* . $110 00 

For out and indoor insulation testing, when the very highest sensitive¬ 
ness is required. Complete with telescope and scale. This is our galva¬ 
nometer W4135, etc., hut arranged for the maximum of convenience ami 
portability. The galvanometer is supported in a ball and socket joint and 
levels by use of three screws without detaching from its case. 

lu polished oak carrying case with lock, handles and carrying strap. 
Sensitiveness, etc., as per W4138. 

W4168. Portable II. S. IPAi'koiivuI .$115 00 

Same as W41G7, but sensitiveness, etc., as per W4130. 

Notbs.— For tripod and stool for street use with this and similar instruments, see 
index, “Tripods.” 
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GALVANOMETER MIRRORS. 

Of silvered glass and very accurately ]>lane Warranted free from 


distortion and optically perfect. 

W4180. Coucnvc Mirror. 34 in. diam., 36 to 42 in. radius . $1 50 

W1181. *• “ •« . l 00 

W4182. “ “ “ ... 1 25 

W4183. y x “ “ ** . l 50 

W4184. IMime Mirror. 3i in- diam., 1-50 to 1-20 in. thick . I 50 

W4185. »„ “ “ “ 1 25 

W4180. Y “ “ •* 1 75 

W4187. % “ “ “ 2 00 

W4188. % “ “ “ 2 00 

W4180 1 • “ “ 3 25 

Steel mirrors of any diameter and thickness, and polished on one or 


both sides will be furnished to order, and prices furnished on application. 
He guarantee the finest attainable results in this line. 


CIRCULAR SCALES. 

W4190. U'irculur (3 diam.) Scnic .each $0 10 

On bristol board from engraved plate ; graduated in degrees and 
numbered from zero to 00° each way from both ends of the same diameter. 

Per dozen, 1 00 

W4191. Circular (4" diam.) Scale .each 15 

“ 4" * “ ..per dozen 1 50 

Same as W4191 except for the larger diameter. 


GALVANOMETER SUSPENSIONS. 

li'Ai'Miu val Suspension*. The suspensions for any given style 
of our D’Arsonval Galvanometers are always made of exactly the same 
dimensions and are tipped with No. 22 copper wire to lit our standard sus¬ 
pension rod. They are thus readily fitted and solid connection made with¬ 
out the use of solder. 

W4192. Upper Snspriioioii (Straight).each 5 .25 

“ “ “ . per dozen 2.50 

W4193. Lower .Suspension, (Coiled).each .50 

“ “ “ .per dozen 5.00 

Suspension Strip for the above suspensions; rolled from 1*4 
mil. or 2 mil. (as ordered) phosphor bronze wire; thickness 

about ! the width.per foot . 15 

Per s|>ool of 10 feet 1.50 

W4194. Cocuon-liltrc for Kelvin Galvanometers; reel of about 

20 feet.10 

* I’uless specifically stated otherwise, all our I)’Ar>otivnl Suspensions are of tlu- 
1W. mil. strip. 


(C) Jeff Behary 2019 


380 





















2J 

<tii;irl/ I’iluc*. Quartz may be fuse*.I and drawn into fibres of ex¬ 
treme fineness. In this form quartz makes a most perfect suspension for 
galvanometer and similar systems. The chief |>oints of merit are: 

A—Great tensile strength—sixty to seventy tons per square inch of cross 
section: thus nearly equal to the best steel. 

B — Perfect Torsion —/. e. the twist exactly proportional to the moment of 
turning force. 

C — Perfect Elasticity — hence absolute return to zero 

D—Perfect insulating properties whether in moist or dry atmospheres. 


CONSTANTS OF QUARTZ FIBRES. 

( Thrdfall , p. -18, etc.) 


Young's Modulus («■ 20° C.5.6x10 ' C. G. S. 

Modulus of Simple Rigidity 20 C.2.65x10" C. G. S. 

Modulus of Incompressibility.1.4x10" C. G. S. 

Modulus of Torsion.3.7x10" C. G S. 

Temp. Coef. of Modulus of Torsion, 22' G to 9N C. . . .000133 

CoetHcient of Linear Expansion (approx.).0000017 

Between 30 C and 80' C. 


Limit of allowable twist.i turn per cm for fibre .01 cm diameter 

Diameter of fibre breaking with 10 grammes.0014 cm or .0007 inch 

The fibres listed below will carry from 1 to 30 grains and vary from 
.0002 to .00015 in. in diameter. Directions for manipulating the fibres ac 


company each box. 

W4195. Qiimf/.-lilucv Set of 6 in box; each 6 in. long .$3 00 

W4196. <lu;trr/.-lil>rt‘*. “ *• “12 “ . 4 00 

■\V4197. <luarl/>lil»i'i‘». “ ** ‘•24 “ . 6 00 


GALVANOMETER SHUNTS. 

These are employed to reduce the sensitiveness of a galvanometer at 
will. They are of wire, preferably of the same material as the Galvan¬ 
ometer coils so as to vary resistance with temperature in the same propor¬ 
tion. and mounted in a suitable case. Fig. 21 shows in diagram a galvan¬ 
ometer with three shunts for sending respectively Vu- riw or nou °f the 
current through the galvanometer according to the location of the plug. 
The actual resistances are J, ami ., f of the galvanometer resistance. 
Such a box of shunts is, of course, suited to the given galvanometer only. 

“ .'Vliilliplying Power” is the ligure denoting the ratio of total 
current in the combined galvanometer and shunt circuit to current actually 
flowing through the galvanometer. 

C'oiii|»cn*ulc4l MIiiiiiIk. In such a. 1 shunt as just described the total 
resistance (galvanometer and shunt combined in parallel) varies according 
to the particular shunt in use. In many cases this circuit must be kept 
constant. Extra resistances are then placed within the shunt box so that 
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simultaneously with the insertion of a lower resistance shunt, sufficient 
extra resistance is placed in circuit to bring the total up to the old figure. 
Such a shunt is known as a Compensated Sliiml, 

Tlic Universal Sliiml; often called the “Ayrton ” shunt is shown 
schematically in fig. 20. It can l>e shown mathematically (see Proc. IEE., 
(Lon.), 1894; Elec’u, (Lon.), Vol. XXX11, p. 627; Elec'l World. April 21, 
1894, p. 541 —ibid. May 12, 1894, p. 648— ibid. May 19, 1895, p. 681) that the 
ratios of current llowing through the galvanometer are always correct 
whatever the actual resistance oj the galvanometer. The same shunt will 
answer, therefore, for any galvanometer. With D’Arsonva! Galvano¬ 
meters where the suspension makes up an appreciable part of the resistance 
this is a very important feature because the replacing of broken suspen¬ 
sions usually means an altered resistance and, therefore, inaccurate shunt 
ratios when the old form of shunt is employed. 



Fig. 31. 


Fig. U*. 


Furthermore, the I iiivmal Sliiml i* accurate for ballistic 
work— not true of the old form. 

It should be noted that with this shunt the galvanometer is always 
“ short circuited " by the total of the shunt. The initial sensitiveness of 
the instrument with a 1:1 ratio is less, therefore, than would be that of tin- 
instrument itself. This decrease of initial sensitiveness is, however, very 
small provided the total shunt resistance is relatively large as compared 
with that of the galvanometer. Three ranges of this shunt are, therefore, 
listed. 



Fig. 21. W 42 M to \V-t3t'. 
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W4200. Ayrlon Universal Slmni .Grade B §40 On 

Of about 100000 ohms; for Galvanometers having resistance of 20000 
ohms or upward. 

W4201. Ayrlon I nivn>al Miaul .Grade B §27 50 

Of about 10000 ohms; for galvanometers of from 2500 to 0000 ohms 

resistance. 

W4202. Ayrton Universal Slmiil .Grade B 522 50 

For galvanometers of 2500 ohms or less. 

Ayrton Shunts of Grade A will be made to order at an advance in price 
of $8.00. 

Wo also make the above Ayrton Shunts with three extra ratios of 
and i. e.. the steps are n»W» rloo* iW® a,, d YlfoV This 

makes it always possible to get a good sized scale deflection. 


W4200A. “Six Slop” Ayrlon Slmiil . $50 0o 

W4201 A. “ *• . 87 50 

W 4202A. “ - . 32 50 



Fitf. 22. VV4206. 


W4205. Slum I Box . \ ti ™ de * •*£ JJJJ 

/ B 2o 00 

Orthodox form for galvanometers of 10000 ohms resistance or less: 
reduces galvanometer current to 1-10, 1-100, and 1-1000 of full value. Plug 
contacts, etc. Must be adjusted for a particular instrument. 

W4206. Compensated Slinnl Box . i Grade A $00 00 


Maintaining resistance of galvanometer circuit constant regardless of 
the shunt value used. For galvanometers of less than 10000 ohms 
resistance. 


W4207. High IiiNiilation Slinnl Box .j Grade A |45 (M) 

For cases where the very highest insulation is desired, as in testing 
high insulations, etc. Box and Segments are hung from tall corrugated 
rubber pillars, and shunt plug is operated by a long insulating handle. 


(C) Jeff Behary 2019 


383 















32 


THE TELESCOPE, OR LAMP, AND SCALE METHOD. 

In the rellecting typo of galvanometer, electromometer, etc., we are 
unable to directly observe the angles through which the moving system 
turns owing to the latter’s, usually, extremely small dimensions. We. 
therefore, observe the deflection of a beam of light over a graduated scale, 
the beam being thrown by a suitable fixed source upon a mirror attached 
to the moving system of the instrument, and thence reflected hack upon 
the scale. Two arrangements are commonly employed for this purpose. 

Tlic Lump and Scale. This method is largely used by English 
workers, and, in this country, by the older telegraph and cable engineers. 
The scale (usually either 50 eras in nuns or 18' in 40ths) is attached to a 
suitable stand or support, is in a plane parallel with the plane of the mirror 
and has its center intersected by the plane normal to the mirror. If the 
mirror is concave of tine meter radius, then a beam of light proceeding 
from an illuminated vertical slit will he focused upon the scale, and this 
image will move over the scale in consonance with the movement of the 
system : a reasonably dark room is. of course, demanded. For the illumi¬ 
nated slit may be substituted a vertical wire stretched across a suitable 
convex lens. Upon the scale will then be a black line on a bright fleld; 
the room need not. therefore, be darkened. 

Tilt* Tclc*M*ope anti Scale. If in place of the slit we place a 
telescope and the eye, then the divisions of the scale will move before 
the eye as the system deflects. A fine •* cross hair ” in the focus of the eye 
piece serves to exactly flx the division. This arrangement is exclusively 
employed bv the Germans and by the majority of scientific observers in 
this country. The lighter the room the better, while the deflection can 
unquestionably be much more accurately read with the telescope than with 
the lamp. We recommend the telescope in preference to the lamp in the 
general case. 

Angle*. With either the lamp or the telescope and scale, and with 
the scale concentric with the axis of rotation of the system the deflections 
will he directly proportional to the angle through which the reflected beam 
moves, and this angle will lie tirice the actual angle of rotation of the sys¬ 
tem. If the scale is straight and parallel with the stem of the mirror 
(when the system is at rest) then the scale readings are proportional to the 
tangent of the angle moved through by the reflected beam or. what is the 
same thing, to the tangent of twice the angle of rotation of the system. 

When the work does not demand the very highest accuracy, the tan¬ 
gent of twice the angle may be assumed the same as twice the tangent of 
the angle and hence, for not too large angles, the same as the angle itself. 
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LAMPS AND SCALES. 

We have devised a form of lamp and scale which is very substan¬ 
tial, convenient to use, and reasonable in price. A sharp black line is 
thrown in the middle of a round disc of light upon a translucent scale. 
Has all adjustments for zeros for galvanometers of different heights, etc. 
May be used without darkening room. May be read either from in front 
or l>ehind the scale. 



Fig. 23. W4210 to W4312. 


W4310. Improved l.nitip. Maud and Scale .Grade B $17 00 

Using incandescent lamp. , 

W4211. Same as W4210, but for oil lamp. “ B 17 50 

W4212. Same as W4210, but for gas burner . “ B 17 00 


READING TELESCOPES AND SCALES. 

These telescopes have been designed to fill the demand for an optically 
good instrument, simple in its adjustment, capable of giving good results 
even for the most exact purposes, and at a reasonable price. The clearness 
and definition in every case will be found very satisfactory. 

W4215. Students Residing Telescope . $15 00 

Has altitude and azimuth adjustments, and lateral rack and pinion 
adjustment of scale ; aperture 15 mm; magnifying power from 12 to 15. 
Reads down to 60cm. from galvanometer. Of brass throughout, with lac¬ 
quered finish, except base, which is japanned. A 50cm. scale is included. 
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Fig. 24. W4215. 


W4216. “Universal” Keadiny: Telescope .§25 00 

Constructed of brass; lacquered throughout, except base which is 
japanned. Adjustments for altitude and azimuth, vertical rise and fall of 
scale, rack and pinion adjustment of telescope, and independent movement 
of eye-piece to secure distinct focus of cross hairs. Magnifying power 20, 
aperture 25 mm. Complete with 50 cm. scale. 



Fig. 23. W4210. 
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Fig. 26. W4£.*0. 


W4220. Unmounted Reading Telescope . . $0 00 

As furnished with D’Arsonval Galvanometers but without support of 
any kind; will focus down to 16”. 

W4221. Cardboard Seale (unmounted). $ 25 

50 cm. long; graduated in mm, but unnumbered. 

W4222. Cardboard Seale (unmounted). 50 

Same as W4221, but numbered. Zero at one end. 

W4223. Cardboard Seale (mounted). 1 00 

Same as W4221, but mounted upon a “ built up ” wood back. 

W4224. Cardboard Seale (mounted). 1 25 

Same as W4222. but mounted upon a “ built up ” wood back. 

W4225. 11 onnled Translucent and Opaque Seale .$14 00 


As made for the New York Telephone Company. A card board, 100 
cm (mm division) scale, zero in center, one half red and one-half black 
numbers, is glued upon a strip of ground glass having about twice the 
width of the scale itself. The whole is then framed in polished mahogany 
and arranged so as to adjust vertically ujxm two supporting standards. 
The observer has the scale between himself and the galvanometer, numbers 
facing him, and sees the lamp image through the ground glass and against 
the edge of the numbered scale. 
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THE WHEATSTONE’S BRIDGE. 


This is shown diagramatically in fig. 27, where A C, CB, A Daml D B are 
four conductors of resistance Ri, R„, etc., and joined together as shown 
across one pair of opi>osite joint points is a galvanometer, G, while a bat¬ 
tery, B, is laid across the other two, A and B. It can be shown that if the 
four resistances A C, C B, etc., he varied until no current How’s in the gal¬ 
vanometer circuit then 


R, R, R, Rj 

R, R, R, R, 

and the Bridge is balanced. If in place of R,, 
ance, X, then we have 


( 7 ) 


we have an unknown resist- 




( 8 ) 


C 



The “ Wire,” “Hlflcr,” or “Slide” Bridge as it is variously 
called, is one of the simplest forms of the Wheatstone’s Bridge. The two 
instances lt 3 and R 4 of fig. 27 are replaced by a straight and uniform wire 
A B whose resistance, of course, is proportional to its length. The galvan¬ 
ometer terminal is a form of “slider” which can make contact up in the 
wire anywhere in its length. When balanced we may write, therefore, 


X 

R, 


!*- or X 



(9) 



Fig. 28. 
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REQUIREMENT* OF A GOOD SLIDE BRIDGE. 

1. The wire should he uniform in cross section and homogeneous in 
structure, so as to have its resistance strictly projxjrtional to length. 

2. Wire must he hard so as not to he injured by slider. 

3. Scale should be divided into 10l> or 1000 equal parts and its total 
length should be exactly equal to that of the wire. 

4. Copper strip joining wire to ‘'gaps’' should lie massive, as its 
resistance is assumed absolutely negligible in the measurements. 

In the several Willyoung “Slide” Bridges below, the bridge wire is 
made for us abroad especially for the purpose; it is supplied to us in nearly 
straight pieces, and every effort is made to give as near perfect homogene¬ 
ity throughout as is i>ossible. 



Fig. 39. W4230. 


W4230. Meter Bridge (B A Form).$12 00 

With four gaps and wood scale one meter long, divided in mm’s. 
Wire of platinoid; with improved hard rubber slider, having absolutely no 
play in either slider or key proper. Slider key makes automatic contact 
with a copper wire running parallel with the bridge wire thus avoiding the 
necessity of carrying the galvanometer connection dangling from the slider 
as it is moved along. Substantially made and neatly finished in cherry 
and lacquered copper. 

W4231. Meter Bridge (Short Form).$10 00 

Same as W4230 but with wire only half the length, viz., 50 eras. 
Scale is divided in 1,000 half mm divisions. 

W4232. Meter Bridge (B A Form). $25 00 

Same as W4230, hut with engine divided scale on polished boxwood und 
numbered both ways. Copper parts are heavier than in W4230; the base 
also is heavier, of mahogany and cross-braced against warping. The 
whole instrument Is highly finished. 



Fig. 30. W 4335. 


W4235. Improved Meter Bridge . $00 00 

Scale of silvered brass one meter long, graduated in mm’s, and num¬ 
bered both ways. Vernier enables readings to lie made to 1-20 mm. Slider 
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is so designed that it is impossible to jam or cut the bridge wire, and has 
lx)th coarse and hue adjustments. Base is of heavy mahogany, cross- 
braced to prevent warping, and the copper work massive and finely 
polished and lacquered. 

This instrument has been made for such institutions as the Uuiversity 
of Michigan, Michigan School of Mines, U. S. Naval Academy, University 
of West Virginia, Syracuse University (an order of 12), etc. 

It has reversing arrangement as pictured and described in Mascart and 
Joubert’s Electricity and Magnetism, Vol. 11: Price’s Electrical Resistance; 
Carhart’s Electncal Measurement, §39; it is equipped with mercury cups 
and binding posts. (The cut is old and does not show the recent improve¬ 
ments : detailed blue print will l>e forwarded on request.) 


WILLYOUNG IMPROVED CAREY-FOSTER BRIDGE 
AND COMMUTATOR. 

■ lie Carej-Fosler IIcIIumI, so called, is really nothing but a 
slightly specialized use of the Wheatstone’s Bridge. Though simplicity it¬ 
self it yet constitutes the most perfect means of determining a resistance 
with the very greatest exactitude, and of deriving the "temperature co¬ 
efficient " (the £ variation of change of resistance with temperature) that 
has yet been suggested and it is now almost generally used for this purpose 



in the laboratories of the world. Consider the four gap bridge of fig. 31. 
Suppose X, R,, R» and S to be nearly equal. If, now, we get "balance" 
and then exchange X and S and balance again we can readily show that 

X=-S —(x, — x,) P . (10) 

where Xj— first balance reading, x.— second balance reading and /^resist¬ 
ance per unit length of the bridge wire; i. e. the unknown, X, differs from 
S by exactly the resistance of bridge wire over which the slider must move 
in going from one “ balance ” to the other. This measurement will always 
be independent of the length of the wire and of the resistance of the vari 
ous connecting strips r,, r s , r„ etc. 

In practice a specialized form of bridge must Ik* employed so as to sat¬ 
isfy the following requirements. 

(1) X and S must exchange quickly so that no change of temperature 
may take place between the two balauces. In the Willyoung Apparatus 
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this is instantly accomplished by turning the spindle of a mercury “com 
mutator ” through 180°. 

(2) Terminals of X and S should fit into mercury ou|w; contact resist¬ 
ances thus become negligible. 

(8) The whole apparatus must be compact so as to have a uniform 
temperature throughout. 

Although recorded as a text book method the “C. F. method” was 
practically unknown in this country until attention was directed to it by 
Mr. Willyoung in 1890 (see Proc. Franklin Institute, Vol. II, )>aijes31 and 
19:?).* Since that time the method has been in constant use under Mr. 
Willyoung’s hands and many improvements have been made. The pattern 
listed below is a “survival of the fittest” and embodies the very latest im¬ 
provements which practically are of the apparatus here suggested. 

W4240. Will) oiing Improved Carry-Foster Bridge 

and Couiiiiimtalor . $75 00 

The bridge wire value may be varied by the use of shunts as originally 
suggested by Mr. Willyoung in 1892 (See Proc. Klectrical Section, Franklin 
Institute, Vol. II.. p. 81 and 192), thus requiring but one wire for all values 
of coils being worked upon and but one calibration instead of several as in 
the forms using changeable bridge wires. One commutation suffices to 
exchange both coils, while the battery may be independently commutated 
by use of a subsidiary head attached to the main commutator spindle. The 
copper work is massive and protected from amalgamation with the mer¬ 
cury by a surface of unbuffed nickel plate. The base is of hard rubber, 
thus furnishing a rigid substructure as well as the highest insulation. 
The bridge wire, which is of platinoid, is shielded from radiation of the 
body and convection currents by a strip of hard rubber, around which the 
contact key is curved, so that thermal E. M. F’s are kept down. The 
apparatus is so designed that all loose mercury drains toward the center 
and into a pan beneath the base. 



Fig. 't’. W4240. 


With this apparatus is supplied one shunt for the bridge wire and 
three auxiliary coils of 1, 10 and 100 ohms, without extra charge. 

{Cut is old and does not show recent improvements. Detailed blue 
print sent on application.) 

♦These articles contain a most exhaustive treatment of the whole Carey-Posler 
.Mel lind, and should he read by those desiring a full acquaintance with the subject. 
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RESISTANCES AND COIL BRIDGES. 

I iiilo. — In the system of units now adopted for all scientific work the 
world over, and known as the C. G. S. system, the Unit of Resistance 
is defined as the resistance which is possessed by a conductor when unit 
dilference of E. M. F at its terminals produces unit current. This value is 
many times smaller than the values of resistance actually met with in 
practice, hence the oil in has been chosen as the practical unit of resist¬ 
ance. As defined in the C. G. S. system 

One Ohm—10* C. G. S. units 

For a long time past, various Electrical Congresses have been trying 
to frame a practical definition of the Ohm by means of which a resistance 
equal to the ohm could be made at any time I> 3 * an}’ skilled person, merely 
by “la}’ing off” something to certain given dimensions. Mercury was 
early chosen as the substance and it was found that a column of about 100 
ems length and 1 sq. mm. in cross section represented, roughly, one ohm. 
Successive Congresses now occupied themselves with the effort to fix the 
exact length at which the mercury column became an OI1111. We have, 
therefore, the following 

length of Mercury Date Authority 


Column in ctus " value was fixing this 

© 0°c. fixed. value. 

Tlie Siemens Unit .100(1 sq. mm . C. S.) 1800..Dr. Werner Siemens 

The It. A. Ohm . 105 1864-5.Brit. Ass. Kl. Stand. Com. 

The Legal Ohm .100 (1 sq. mm. C. S ) 1S$1 International Elec. Congress 

The True Ohm .100.3 ( " “ ) 1800..British Association 


The International Ohm .106.3 (iTptli 'grams) 1893.. International Elec. Congress 
and we may find standards in use adjusted in an}’ one of the above units.* 
The differences in £ are obvious from inspection of the various lengths and 
must be taken account of in all but the roughest kind of practical work.* 
From the above we may write 

1 I. Ohm —1.01358 B. A. Ohm 
1 B. A. Ohm— .9866 I Ohms 

In a well equipped scientific laboratory and given the time of a well 
trained scientific worker, the mercury ohm can unquestionably be accur¬ 
ately produced. In the majority of cases however, it has been found safer 
to make copies of the mercury standard in the form of speciall}’ arranged 
coils of wire, to make these copies with the greatest possible care and re¬ 
finement, and then to keep them as secondary standards for the production 
of others. Both the British Association and the Reichsanstalt (at Berlin) 
are now certifying in this way wire standards submitted them by manu¬ 
facturers, anti the time will doubtless quickly come, when in this country, 
we shall have a properly organized and legalized central bureau to perform 
the same service. 


• We occasionally have complaint that Set* or Standard foils arc “ off” by a f 
or so when received from us; we generally find that the purchaser is comi»aring with 
an old B. A. resistance differing from the I. OI1111 by over 1 .3j! ! 
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Alloys. —In the manufacture of Slsimlurri ICc*i»l:in<-c» tlie 
material used must have the following qualities: 

(1) High Specific Resistance. 

(2) Small change of resistance with varying temperature. 

(3) Invariability of resistance with time. 

(4) Not easily affected by chemicals or moisture. 

(5) Small thermal E. M. F. 

Pure metals answer only to (3) although (4) appears to hold for 
aluminum. 


FREQUENTLY USED ALLOYS. 


CollipoKilioll. 


Specific 
Resistance 
(Microhms i>cr 
cubic cm.) 


Temperature 
Co-efticicnt 
per Degree C 


German Silver 

(15?) 

60 Cu -f 25 Zn -4- 15 Ni 

30 

0.00030 

<« |. 

(80*) 

60 Cu -f 10 Zn -j- 30 Ni 

38 

0.00022 

Platinum Silver 

90 Ag. + 10 Pt 

32 

0.00027 

Platinoid 

Manganin 

302 G. S. with 2,2 tungsten added. 

84 Cu 4- 12 Mn 4- 4 Ni 

48 

0.00003 

Konstantan 


60 Cu + 40 Ni 

50 

0.00004 


Of the above German Silver lias been mast extensively used, but is 
now generally condemned because (3), invariability with time, is very badly 
met, particularly iu moist climates or if subjected to much variation of 
temperature. This seems to lx? caused by mechanical disintegration of the 
wire due to its zinc component crystallizing out. Distrust, therefore, all 
alloys containing zinc. (See Phil. Mar/., Feb., ’US.) 

Manganin and Konstantan both seem ideal so far as Sp. Res. and Temp. 
Co-ef. go. Both are malleable and ductile. Konstantan has, however, an 
excessiw thermal E. M. F. with copper, and is thus absolutely prohibited 
for high class standards. Manganin, in the other hand, is extremely oxid- 
izable and must be treated with great care while being adjusted and 
mounted. It has seemed quite successful in Germany, although announced 
an absolute failure by English authorities. 

Platinoid has been and is very largely used. Electrically it is nearly 
identical with 30;; G. S., although chemically quite different: it contains 
platinum, silver, and 1 to 2^ of tungsten. Observations in our own labora¬ 
tory as well as reports which have come to us show that a properly pre- 
l>ared platinoid coil may with reasonable care in use and keeping be de- 
liended upon to vary not over a few lOOths 2 in, say, four or five years. 

In the preparation of all of our resistances, we employ a sjiecial mode 
of treatment and ageing process the result of long experience with this kind 
of work. The aim is, first, to subject the coil to all the variations of tem¬ 
perature and condition which it will meet with in after life and, second, 
to i>ermanently seal it against the action of moisture, gases, etc. We also 
accurately determine its temperature co-efficient, and in cases where sev¬ 
eral coils are put up in one containing box and must work together, we 
pick the wire used so that each coil may have the same temperature 
co-efficient, thus insuring the relative accuracy of the coils among them¬ 
selves at every tenqieiatnre. 
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Unless otherwise specified all the various Resistance Standards, Boxes, 
Wheatstone's Bridges, etc., which follow are wound with Platinoid 
wire. In adjusting, the coils are checked and rechecked in every possible 
combination and compared direct with first copies of original B. A. Stan¬ 
dards and Reichsanstalt Standanls for which we have the Cavendish and 
Reichsanstalt certificates respectively. 

Z. C. Alloy. — We invite attention to our “Z. C ” Wire — this wire 
has a practically negligible temperature co efficient, and a specific resist¬ 
ance about 1.5 times that of G. S. We have been making tests \ipon it for 
a long period now and can recommend it very highly as a very reliable 
material for resistance work when prepared as we know how to prepare it. 


GUARANTEE AND CERTIFICATE. 

With each of our various Resistance Coils, Boxes, Wheatstone’s 
Bridges, etc., we furnish a certificate signed by the firm and our chief ad¬ 
juster and giving the exact resistance at a given temperature, the accuracy 
of adjustment, and the temperature co-efficient. This certificate also con¬ 
tains our guarantee of perfect workmanship, and binding ourselves to 
make good any errors of or changes in value without charge except that 
of transit to and from our laboratory, if rei>orted within one year from 
purchase, and not due to neglect or violation of our directions as to the 
proper use of the instrument. 



FIk- 33. W42W-18. 

SINGLE STANDARDS OF FAIR ACCURACY.'* 

W4246. Standard Kc»i«tanrc .$5 00 

Any desired value between 0.5 and 100 ohms. Mounted in polished 
hard rubber block and has both strip (for meter bridge) and binding post 
terminals. Accuracy 1-1 0g. 

W4247. Standard ltc*i*tnncc .§6 00 

Same as W424G, but any value between 100 and 1000 ohms. 

W4218. Standard aincc . 8 00 

Same as W4246, but any value between 1000 and 4000 ohms. 

W4249. Standard Oliiu . Grade A 27 50 

In four sub-divisions of 0.1, 0.2, 0.3, and 0.4 ohms. In rubl>er topped 
mahogany box. Accuracy 1-10#. 

*ln Stock. We try to carry in stock (W4246- W4248) coils of 0.5, 1. 
10, 100 and 1000 ohms. All others must be wound to order. 
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SINGLE STANDARDS OF HIGH ACCURACY. 


(K. A. FORM.) 


This is the oldest recognized form of Single Standard, having lx?eu 
adopted by the British Association in 18G4. It is still largely used. For 
work of the very highest accuracy, however, the Reichsanstalt style of 
mounting is probably superior. 



Fi({. 3». B. A. Ohm. 



y 

Fi«. 35. B. A. Ohm (Chrystal’s Form). 


The B. A. form is rather slow to take up changes in temperature: it 
must be left in its oil or water bath same time, therefore, to be certain that 
it itself has the bath temperature. If supplied with Prof. Chrystal’s thermo¬ 
couple, one leg of which is embedded in the coil, while the other leg flips 
into the bath, this equality of temjierature is at once observable by joining 
a galvanometer to the circuit of the couple. 


Accurate to 1-100£. 

W4253. Mandat'd I iilcrnnl ionnl Olun . Grade A $25 00 

W4254. “ “ 10 Ohms. “ 27 00 

W4255. “ “ 100 Ohms . “ 28 00 

W4250. “ “ 1000 Ohms . " 30 00 

W4257. “ “ 10000 Ohms . “ 32 00 


Each of the coils W4253-37 is supplied in a polished mahogany case 
with lock and key. 

For any coil \V4258-37 with Chrystal thermo couple, extra, 83.00. 

< :ivciidi«li I'crliflcnlc*. On any of the coils W4233-57, either 
ordinary or Chrystal's form, we shall lx? glad to quote Duty Free Prices 
to Educational Institutions for English manufacture: in this case a Cav 
endish laboratory certificate can be furnished for a small additional 
charge. Three to six months must lx? allowed, however, for delivery. 
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SINGLE STANDARDS OF HIGH ACCURACY. 

(KEICIISANSTALT FORM) 

The “ Reiohsanstalt’’ Series of Single Standards has l>een developing 
during the past six or seven years, under the direction of the workers in 
the Imperial Laboratory, Berlin. Except in a few of the Standards for very 
heavy currents the alloy is “m&nganin” wound in shellac upon metal 
cylinders or other forms of supporting structure and baked hard. No final 
“sealing in ” with |>araftin is employed, and, in use, an oil bath is employed, 
the mountings being so arranged that the oil comes in direct contact with 
the wire. 

These Standards are to be recommended as simple, practical and sub¬ 
stantial. They are unquestionably superior to the “ B. A.” form. 


TYPE A. 

Accurate to 1-100? 


W4265. 

Rci<'li*un*tiilt 

1-10 i 

W426G. 

<« 

1 

W4267. 

Ik 

10 

W4268. 

• 4 

100 

W4289. 

• 1 

1000 

W4270. 

4 « 

100000 


Slaiulard . $20 00 

... 20 00 

“ ... 21 00 

•• . 22 00 

“ 24 00 

“ 35 00 


W4265-69 are mounted in Nickel-Plated Brass cases 8 cm in diameter 
with heavy copper leads to drop into mercury cups; no binding post ter¬ 
minals. They will carry currents up to 1 ampere without injury when 
used with the oil bath. 



Fig. 3»i. lUacnsANST vi.T .Standard. 
Type A. 


Fig. 37. Oil Bath. W4270. 
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TV PE 18. 

W4271. U<‘i(‘li«nn*lnlt l-lo Olnn Slnmlnnl .§2‘> 00 

W4272. “ I “ . 30 00 

Type B differs from Type A in that currents up to 4 amperes may be 
carried: the copper leads and resistance wire proper are heavier and the 
mounting correspondingly larger. 

W427S. Oil Balli. . $20 00 

For any resistance W426.7-72 inclusive. Of hard soldered and nickel- 
plated copper. Has stirrer and faucet for drawing off the oil. 

W4274. Oil Uulli . Grade B 2.7 00 

For W4265 72 inclusive. Four resistances may be placed in series or 
parallel at one time; with stirrer and faucet for drawing off the oil. 

W4275. Oil Until . Grade B $30 00 

Same as VV4274, but for five resistances instead of four. 



Fig. 38. Rkicrsanstalt Standard. Type C. Fig. Rkichsanstalt Stan da kd. Type D. 


LOW RESISTANCE STANDARDS FOR CURRENT 
MEASUREMENTS. 

(REICI1SANSTALT FORM) 

These resistances are especially intended for accurate current measure¬ 
ments by the ** Fall of Potential’’ method, which consists in solving the 

equation C— - E - from a knowledge of the E. M. F. produced at the 
K 

terminals of a known resistance, and the flow of a steady current. 
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TYPE C. 

YV4281. Onc-tciitli Olllll Standard . Grade B §25 00 

Capable of carrying 10 amperes. Accuracy 1-25^. 

W-12H2. One Onc-hiindrcdlh Olim Slau«lard. .. “ 30 00 

Ca|>able of carrying 100 amperes. Accuracy 1-10£. 

W4283. Oik* Oiic-I hoiioaudlh Ohm Standard... “ 75 00 

Capable of carrying250 amperes: a pair of massive lugs is provided 
into which cables carrying the current to be measured may be soldered. 
Accuracy l-5£. 

YYf4281-83 have very massive copper leads to dip into mercury cups; 
a pair of special “ potential ” terminals are separately carried direct to the 
terminals of the resistance proper. 


TYPE ». 

YV4284. Kcieli.«an*talt O.OOOI Ohm Standard 

Price on Application 

Has both Mercury Cup and Binding Post Terminals ; carries 200 
amperes. 


TYPE E. 

YV4285. Itciclisanxlall O.OOI Olim Standard 

Price on Application 

Carries 400-500 amjieres. A small turbine permits oil to be continu¬ 
ously stirred by small motor. 

W428G. Itcich»an»tall O.OOI Ohm Standard 

Price on Application 

Carries 1000 amperes. Design and Construction similar to W4285. 

W42S7. Itcicli*an*tall O.OOOl Ohm Standard 

Price on Application 

Similar to YV4285-86 but larger. Carries current up to 2000 amperes. 

Itcicli*nn*lall Certificate*. —Any of the here listed Reichsan- 
stalt Standards can be supplied (made by Wolff of Berlin) with Reichsan- 
stalt Certificates of accuracy, etc., at a very trifling advance (to cover the 
Reichsanstalt fee). Duty free prices to Colleges and Educational Institu¬ 
tions icill />c given on application. 
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The Coil Bridge difFers from the Slide Bridge in having the 
various resistances (R 2 , R J( and R, of fig. 27) made up of a number of 
individual coils so arranged that the total of each Bridge Arm may be 
changed at will by means of plugs or switches. Fig. 27 shows in skeleton 
our W4296. The upper row constitutes the Bridge or “ ratio " Arms R, 
and R* with coils of 1, 10, 100 and 1,000 ohms on each side of the centre, 
while the two lower rows taken together make up the “rheostat ” arm R 3 . 
In use one coil of each Bridge Arm is left unplugged ; if we have 10 out in 
the left arm and 100 out in the right and the balancing resistance in the 
rheostat arm is R, then we may write 

“ tVs or ^ = u> R 

If a change in R will not give a balance, the ratio coils R t and R 4 
must be suitably altered. 
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RESISTANCE BOXES AND WHEATSTONE BRIDGES 
OF FAIR ACCURACY. 

Wound with Platinoid Wire and adjusted to an accuracy of l-5£. In 
cherry box with segments mounted on hard rubber. Substantially 
constructed. 

W4290, Kc»i*tnn<‘<‘ U»\ .Grade B $32 50 

1111,5 ohms, divided into fourteen coils of 0,5, 1, 1. 2, 3, 4, 10, 20, 30, 
40, 100, 200, 300 and 400 ohms. 

W4291. ICctMancc Box .Grade B $45 00 

Same as W4290, but with addition of 1000, 2000, 3000 and 4000 ohm 
coils, making a total of 111 11.5ohms. 

W4205. Uoiolaiicc Box and WIicnIMonc ISridgc 

Grade B $50 00 

Fourteen coils of platinoid wire — 0.5, 1, 1. 2, 3, 4, 10, 20, 30, 40, 100, 
200, 300 and 400 ohms; total resistance 1111.5 ohms. Also Bridge Anns 1, 
10 , 100 and 1000 ohms on each side, and keys for battery and galvanometer 
Bridge coils accurate to M0£. 

W4206. Rc*i«lnn<-c Box and \Vlicat»t»nc Bridge 

Grade B $65 00 

Same as W4925, with addition of four rheostat coils—1000, 2000, 3000 
and 4000 ohms, making eighteen coils with total resistance of 11111.5 ohms. 



Fig. 42. W4305. Grade A. 
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RESISTANCE BOXES AND WHEATSTONE BRIDGES 
OF HIGH ACCURACY. 


The following Resistance Sets are strictly high grade, and no time or 
e\[>ense is spared to make them the very best of their types. All wire is 
carefully selected, and the hard rubber used is specially made for vs and 
warranted free from metallic or other impurities. 


W4300. 


Standard Krddaner ICo\ ami Whcuf- 


oloiir Itridgc, (Anthony Form) 


Grade A §100 0O 
“ B 39.. 


The coils are of platinoid wire, divided as follows: ten one tenth ohm 
coils, ten units, ten tens ten hundreds, and ten thousands—11111 ohms 
total resistance. They are arranged in rows and may be joined in series 
or multiple or in any combination of series and multiple desired. Bridge 
ratios consist of 1, 10, 100, 1000. and 1001)0 ohms in each arm; these arms 
may lie reversed by means of a simple plug device attached to the bridge. 
A copper coil, embedded among the other coils of the set, is so arranged 
that by a plug it may lx? substituted for the usual unknown resistance, and 
its resistance measured in terms of the coils of the set. It changes one 
ohm in apparent resistance as so measured for each change of l°C in tem- 
|>erature, thus euabling the real temi>erature of the coils to be found far 
more accurately and conveniently than by use of the mercury thermo¬ 
meter. Brass work is very massive, as are also the cop|>er connections be¬ 
neath the set. Segments are so cut as to make thorough cleaning easy. 
The coils in rheostat are guaranteed accurate to 1-50,7 and in bridge to 
1 100 ?. 



Fin. 43. W4300. 
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W4301. Standard Rc^iMauve Box and Wlica(> 

•«t»nc Bridge, (Improved P. O. Pattern.. . u,s JJ* e ^ ^ 

This box is nearly three times the size of the usual English P. O. Pat¬ 
tern, thus permitting the use of large wire (reducing heat effects) and brass 
segments of greater mass and more insulating space. Coils are of plati¬ 
noid as follows:—0.5, 1, 2, 3, 4, 10, 20, 30, 40, 100. 200, 300, 400, 1000, 2000, 
3000, 4000, and 10000 ohms; total resistance 21110 5 ohms. Bridge ratios 
are 1, 10, and 100 ohms on one side, and 10, 100, and 1000 ohms on the 
other, with a special plug reversing device, which renders these six coils 
equivalent to the usual eioht. Battery and galvanometer keys are 
mounted upon the set and two traveling plugs for isolating particular 
coils are provided; Rheostat coils are guaranteed to 1-25?, and bridge arms 
to 1-50?. 


W4302. Standard Resistance Box and Wlieaf- 

kiiinA Rriil<r<> Grade A $130 00 

Mom Brum. b 110 00 

Eighteen coils of platinoid wire:—0.5, 1. 2, 3, 4, 10. 20. 30, 40, 100, 200, 
800, 400, 1000, 2000, 3000, 4000, and 10000 ohms— total resistance of 21110.5 
ohms. Bridge arms 1. 10, 100, and 10, 100, 1000 ohms; with reversing 
devise to secure same result as from eight coils. Galvanometer and bat¬ 
tery keys, also two traveling plug binding posts for isolating particular 
coils. Rheostat coils accurate to within 1-25 of 1? ; bridge coils accurate 
to within 1-50 of 1?. This set is exactly the same as W 4 SOJ, save that it is 
about J smaller. 

W4303. Standard Resistance Box .Grade A §80 00 

B 00 00 

111.5 ohms total resistance, divided as follows:—0.5. I, 1, 2, 3, 4, 10, 
20, 30, and 40 ohms. Of large sized wire and massive blocks. In rubber 
topped mahogany case. Accuracy 1-25?. 

W4304. Standard Resistance Box .Qrade A $100 00 

Same as W4808, but with additional coils of 100, 200, 300, and 400 
ohms. Total resistance 1111.5 ohms. 

W4305. Standard Resistance Box. 

Same as W4304, but with additional coils of 1000, 2000, 3000, and 4000 
ohms. Total resistance 11111.5 ohms. 


W4306. 


Standard Wlieal stone 

Rheostat). 


Bridge (without 

Grade A $100 00 
... B 75 00 


Same style as W4303-W4305. Arms of 1,10. 100, and 1000 ohms on 
each side and with reversing arrangement as in B5230-B5231, etc. Accu¬ 
racy 1-50?. 


Traveling l*lags for W4801-WJ305 


per pair $1 00 


W4310. Centigrade Thermometer . $5 00 

Mounted with bulb inside of box for Nos. W4301 to W4305 inclusive. 
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STANDARD HIGH RESISTANCES. 


W4315. 5000© Ohms .Grade B $25 50 

In brass case with rubber top ; two terminals at to]) of hard rubber 
pillars. 

W481G. lOOOO© till his .Grade B $32 50 

Same style as W1315. 

W4817. 250000 011 ms .Grade B $75 00 

Five groups of coils of 50000 ohms each. Same style of mounting as 
W4316. 

W4318. 500000 Oliin* . Grade B $125 00 

Same as W4317, but 100000 ohms in each group. 


W4320. Megohm Box .Grade B $200 00 

Same as W4317, but 200000 ohms in each group. 

W4325. Resistance Box. 100000 ohms.Grade B $35 00 


Mounted in brass case with rubber top. Connections should be made 
to terminals marked 3 and 4 When the flexible cord is on plug 1 the box 
is short circuited; but when on plug 2 the resistance of 100000 ohms is in 
series. Specially suited to rapid cable testing. 

W4330. Resistance Box, 100000ohms,(squarepattern)/"'?!' 6 y ^ 


In four units of 10000, 20000, 30000, aud 40000 ohms. An “infinity” 
plug separates each coil from the one next to it. Segments are elevated 
u|K)ii the hard rubber top by special washers to increase insulation. Bind -• 
ing})Ost8 ure so arranged os not to be in the way when plugs are used, a 
common defect of most square pattern sets. 

W4332. Resistance Box, 100000 ohms, (longpattern). Gr ?. de ^ 


Ten coils each of 10000 ohms; may be arranged in series or multiple 
and in combination of series and multiple, to obtain resistances varying 
from 1000 to 100000 ohms. Is also arranged for use as a Wheatstone 
Bridge of high resistance arms. All blocks are mounted u|h>ii hard rubber 
washers to increase insulation. 


W4333. 


Megohm Resistance Box 


Grade A $325 00 
“ B 275 00 


The design of this box is similar to that of W4332 save that the bars 
are mounted upon hard rubber sup]>orts, 4" high, for insulation. The coils 
are in ten (10) groups of 100000 ohms each; these groups may be joined in 
series or multiple, aud in combination of series and multiple. Each group 
is actually made up of four (4) individual coils of 25000 ohms each. The 
rubber supports are drilled out aud do not touch the rods connected with 
coils except at top. The insulating surface is thus very long. As designed 
l,i/ Mr. \Villyonng and made for Prof. lFm. .4. Anthony, of the Cooper 
Union. 

4VI3I3 l«» 1V I3:{:( inclusive arc accurate to 1-257. 
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Fig. *8 W4332. 
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“AONE” PORTABLE TESTING SET • 

For all Kind* of Electrical T»>liiii r ; Invaluable to (lie 
S<‘i(‘iiliol or (lie Engineer, in llic Laboratory 
or (lie Shop. 



IMPOKT.WT TO K\OW. 


Although out* of tlie most ancieut of test instruments, the Wheat* 
stone’* Bridge still remains one of the most valuable anil useful to the 
electrician and engineer having electrical measurements to make. This 
assumes, however, that the bridge is well designed and conveniently 
arranged, and that, furthermore, it includes the necessary battery, gal¬ 
vanometer, range of resistance coils, and range of bridge ratios. 

The “ Aone” is the most recently designed of all Portable Sets upon 
the market, and is the personal work of our Mr. Willyoung, whose 
experience has been, perhaps, larger in the production and use of Sets 
of this class than that of any other worker in this couutry. It is believed 
that the most carping critic will be unable to liud anything lacking iu 
this set for the accurate and convenient carrying out of all the various 
tests for which its usefulness is claimed. 

DllSICiX \\l> COXSTKICTIOX. 

It is the smallest'‘Testing Set ” ever made—measures 8 %"j:5"x 4" 
deep. 

It is the lightest “Testing Set” ever made—weighs less than 7 ]K>uuds. 

*It has a wide range of measurement—0.001 ohm to over 11 megohms. 

• These are limits os computed from the values of the. minimum anil maximum 
rheostat resistance and the maximum bridge ratios. Owing to the impossibility of 
constructing a |>ortablc galvanometer of sutllcient sensitiveness, the actual accurate 
working limits are from about 0.01 ohm to about 900,000 or 400,000 ohms, unless a 
greater battery power he employed. 
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It is complete iu itsalf, with its own battery ami galvanometer. 

It is absolutely unaffected by mechanical or electrical disturbances, or 
by neighboring electrical currents. 

It does not require leveling; may be set down and used anywhere. 

It has one of the most sensitive galvanometers ever made, with an 
external adjustment by means of which the needle may be always kept 
on zero, despite auy slight changes in the controlling springs. 


WHAT THE “AONE” PORTABLE TESTING SET 

WILL DO. 

(1) In general, measure any unknown resistance. 

(2) May be used to compare E. M. F.’s, i.e., measure an unknown 
E. M. F. in terms of a known E. M. F. 

(3) Slay be used to check an ammeter. 

(4) May be used to check a voltmeter. 

(5) May be used to measure a battery (internal) resistance. 

(6) May be used to measure insulation resistance by the “direct 
deflection method.” 

(?) Will accomplish the “Murray Loop Test." 

(8) Will accomplish the “ Varley Loop Test." 

(0) May be used as an ordinary resistance box — bridge and rheostat 
in series. 

(10) May be used as a resistance Ijox— rheostat only. 

(11) Galvanometer may be used separately. 

(12) Galvanometer and battery (in series) may be used separately. 

(13) May be used with an outside E. M. F. in place of, or added to, 
the regular battery. 

(14) May be used to test out “short circuits” of all kinds. 


DESCRIPTION. 


The “Aone" Portable Testing set is. essentially, a regular Wheatstone 
Bridge, including battery and galvanometer, with all the parts designed to 
stand a maximum of wear and tear while occupying a minimum of space. 
Convenience of ojieration with simplicity of parts has also been sought. 

Tilt* Rheostat Arm has 10 coils of resistance, 1, 2, 3, 4, 10, 20, 30, 
40, 100, 200, 300, 400, 1,000, 2,000, 3.000 and 1,000 ohms—11,110 ohms total. 
They make up the two lower rows (fig. 51), being joined by a heavy 
upper rod beneath. 

Bridge Arms (upper row, fig. 51) are 1, 10, 100 on one side and 
10, 100 and 1,000 on the other. 


Reversing Arms or “ Commutator ” is the name applied to 
the four blocks A, B, X and R taken together. By placing plugs in one 
diagonal or the other (fig. 53 or fig. 54) the two bridge arms are trails- 

|>osed, with reference to one another, so that if in one case X=.A.r 
in the other it will be X= -r-B- (This may be nicely followed out in 

A 


fig. 52.) 
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TIlC Caiilviiiloiuvlcr isa very sensitive instrument of the D'Arson- 
val type. The coil i.s pivoted in sapphire jewels and is “dead-beat” 
without the use of a “short circuit” key. The scale is long and the 
deflection strictly proportional to current, so that the instrument may be 
used for insulation measurements by the “ Direct Deflection ” method if 
desired. The instrument is thoroughly portable and not easily gotten out 
of order; it is not disturbed by neighboring magnetic Jiclds or electrical 
circuits, and may be used in proximity to the heaviest electrical ma¬ 
chinery. 

A small external milled head permits the galvanometer zero to be 
restored should its control springs ever change their value. 

Tlu* ISntlcry. —Six silver chloride of cells are mounted in a separ¬ 
ately detachable box. The flexibles permit oue or more to be placed in 
series. These flexibles allow of the insertion of outside battery if desired. 

riuisli. — The “ Aone” Set is contained in a finely polished mahogany 
ease with nickel plated handle and a thoroughly good lock and key. The 
handle is on the side, which is not only the most convenient |>osition for 
carrying, but makes it impossible for the whole bottom to drop away from 
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the lid and thus, possibly, do serious injury. The brass work is finely 
lacquered and the hard rubber well finished. Material and workmanship 
is of the best in every way. 

Accuracy of the rheostat coils is !#. and of the bridge coils 1 , „£. 
Full directions as to the use of the '* A one ” Set in making the various 
measurements is furnished with the set. 

ridci: list. 

W4840. “A 011 c Portable” Testing Set . §75 00 

W4841. I.collier C’ase for same, with handles and sling strap. 5 00 
The following are among the users of the “Aone” Testing Set : 

*The U. S. Navy, Cramps Sons & Co., 

U. S. War Department, Newport News Shipbuilding & Dry 

Japanese Navy, Dock Co. 

1 meres ted parties should write foi our special circular, "The ‘Aone’ 
Portable Testing Set.” in which the description, etc., is made more elabor¬ 
ate than space will here permit of. 


GREELEY TEST SETS. 

Yl A AH 1 *2. 

This well-known set has been u|>on the market for a number of years, 
and is very widely used by those engineers who are associated with or 
have grown out of telegraph interests. While perhaps not theoretically 
as perfect as some of the more recently designed sets, yet the fact that 
this set is so well known and has proved so trustworthy lues led us to 
continue its sale. While a number of minor improvements have been 
made, the set is still, nevertheless, the orthodox set. 



Fie-. fk r >. Yl (No Hattkky). 


* During the recent war wltli Spain we equipped a large number of the newly 
purchased boats wiih these sets. 
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Yl. Bridge and Trading Sol . §90 00 

This instrument lias rows of unit, ten and hundred ohm coils in 
rheostat, and ten and hundred ohm coils iu each arm of the bridge. 
Range of measurement is from ^ of an ohm to 11,100 ohms. Coils of 
platinoid and accuracy of adjustment for rheostat and for bridge 
coils. Has battery of live chloride of silver cells. In mahogany case, 
with lock and key and handle. 

Yla. Bridge and Testing Set . $80 00 

Same as Yl, but without battery. 



Fig. 86. Y2. 


Y2. Bridge and Testing Set . 105 00 

Similar to Yl, hut with three coils of 10, 100 and 1000 in each bridge 
arm. Rheostat, also, has four rows of ones, tens, hundreds and thousands 
respectively. Has battery of five chloride of silver cells. 

Y2a. Bridge and Telling Set . $95 00 

Same as Y2, hut without battery. 
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RESISTANCE BOXES AND WHEATSTONE BRIDGES. 

“MxVK” (XOX-IXIHCTIVE—NON-CAPACITY.) 

For all iiieuMiirciiicnl* where* standard Kexislaiiees are 
required, hut especially usH'nl lor self-iaditeliou work, 
aiul whenever alternating currents are used. 

• As ordinarily made resistance coils are double wound; this eliminates 
self-induction, l>ut leaves large capacity so that such coils cannot be used 
in making self-induction determinations by any of the ordinary methods 
involving resistances. 

In the “Nink ” Boxes ever}’ coil is coni|>osed of two wires in multiple, 
eacli of which wires has double the resistance of the finished coil. Each 
wire is wound into a flat and very thin coil. The two coils are then placed 
one Hat upon the other and with windings running in the opposite direction. 
The outer and inner pair of terminals are then joined so as to place the two 
coils in parallel. It is now obvious that the coils are still non-inductive 
since the current is evenly split and passes in opposite directions while the 
potential from periphery to the center is the same in one half as in the 
other. As a condenser, therefore, this completed coil has a capacity equal 
to that of a condenser whose two surfaces are the inner and outer peri¬ 
pheries respectively, the distance between the condenser surfaces being the 
distance between these peripheries and the potential taken as half the dif¬ 
ference of potential existing between the outer and the inner terminal. 
Both experiment and theory have shown that this capacity even for coils 
of high resistance is exceedingly small and may be taken, for all purposes 
of measurement, as nil. 

The expense of winding and adjusting the “Nink’' coils is consider¬ 
ably greater than that of the usual type; we are prepared to furnish the 
Resistance Boxes and Wheatstone Bridges described in preceding pages, 
with “Nink” coils, at prices that will be quoted upon application. 


RESISTANCE BOXES, BRIDGES, ETC., WITH ZERO 
TEMPERATURE COEFFICIENT. 

Any of the preceding Resistance Boxes, Bridges, etc., can be supplied 
wound with our “ Z. C.” Alloy, having negligible change of resistance 
with temperature ; owing to the costliness of this wire as compared with 
other orthodox alloys, the prices of apparatus employing it are necessarily 
increased, and are, therefore, not given here, but will be furnished on 
application. For the same reason no apparatus thus wound is kept reg¬ 
ularly in stock, and from two to three weeks from date of order must 
always be allowed. 

We have tested this alloy thoroughly and during a period sufficiently 
long to be sure that, processed as we process it, it is unchanging and in 
every way thoroughly reliable and free from all objectionable features. 
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KEYS. 


W4350. Pillule l*lut; lie) , hard rubber base 
W4351 Double “ “ 

W4353. Tliree-wny “ “ “ 


Grade A §5 00 
“ B 4 50 
*• A 7 00 
•• B 6 25 . 
“ A G 00 
“ B 5 50 


For above keys with blocks mounted upon hard rubber pillars for high 
insulation and with spring-capped plugs (to prevent blocks being forced 
apart where plug is inserted), double the price. Fig. 58 illustrates W4351 
mounted in this manner. 




Fig. 57. tV4351. 


Fig. 58. W4351 (In Pillars.) 



Fig. 59. W4358. 


Fig. «n. 5V4357. 


W435C. 


W4357. 

W4358. 

W4359. 


Single Contact 
Double “ 
Sliorl C'irouil 


lie 3 on bard rubber lxi.se, 


44 *i 


• 4 


41 <1 


44 


Grade A SO 00 

• B 5 00 

“ A 10 00 

“ B 8 00 

•• A 6 50 

B 5 75 


“ and Single Contact Key with im¬ 
proved eccentric “hold down”. 


“ A 10 00 
“ B 8 00 


The har<l rubber eccentric is held by a friction spring washer. Varying 
the handle permits permanent closure of the circuit or the use of the key 
as a plaiu single contact key; or, throwing lever clear back instantly 
throws the upper—galvanometer “short-circuit key ’’—contact in function. 
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W4860. Short 4 ireuit Key, etc . G ™ de g Jjj 

Same as W4350 but on pillars, thus greatly increasing the insulation. 
We Recommend this style for permanent insulation testing outfits. 



Fig. 01. W4358. Fig. 02. W43C3. 

W4881. ISatlery Su ileli, 2 connections.5 7 50 

W4362. “ •* 4 “ . 12 00 

W43G8. “ •* 6 •• . 17 50 



Fig. 6i. W43S8. 
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W4364. Willyoniig’n Improvc<l Key .Grade B $27 50 

For insulation testing, etc. ; combines short circuit key, circuit closing 
key, condenser discharge key and battery changing key. 


W43G6. 

W4368. 


LamluTlN Discharge Key 

<4 It ti 


Grade A $25 00 
“ B 20 00 
•' A 30 00 
B 25 00 


Same as W4368, but with eccentrics to hold key down. 


W4370. Reverting Koj 

W4372. “ “ 


Gnule A $30 00 

“ B 25 (HI 

“ A 35 (Ml 

•* B 30 00 


Same as W4370, but cut through. 
W4374. Reverting Key. 


Grade A S40 00 
. •• B 35 00 

Special pattern constructed to secure exceedingly high insulation. 

Grade A $30 00 
. B 25 00 


W437G. Cambcrl't Cnimcily Key 


(See Kempe, p. 350.) 

W4378. Double Connector* on Ebonite Pillart, 2 posts. $9 00 
*• “ •• “ • 3 “ 15 00 

“ ** “ “ 4 “ 20 00 

« << « <t e .1 06 00 

Set of Three Cable Post* with Connector* _ 7 50 

'• Five “ “ “ “ _12 50 

each, 1 50 


W4380. 

W4382. 

W4384. 

W4886. 

W4388. 

W4389. 


High Insulation Line Posts. 


.per half doz., 15 00 

Hard rubber pillars with wood screw at bottom; they screw into test 
table and carry the permanent wires of the test table at their top. thus 
keeping the insulation of the entire outfit at the highest possible limit. 


W4390. KelvinS Electrometer Key . 22 50 

W4391. Damping Coil anil Cheeking Key . 30 00 


This is a very useful device for bringing galvanometer systems, j»ar- 
ticularly those of ballistic instruments, quickly to rest. Consists of a 
small coil (free of magnetic material) so mounted ujion a stand that it may 
be presented to a galvanometer in any desired relation. A dry cell and a 
special form of reversing key enables two strengths of current to be put 
through the coil in each direction. 
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Kig. C7. W4400. 


KEYS WITH RUBBING CONTACTS. 


W4892. Short Circuit Key .Grade B $17 50 

On high insulation rubber pillars. 

W4393. Improved Reversing Key .Grade B $40 00 

W4394. Itluirlicad’* Reversing Key .Grade B $50 00 

(See Kempe, p. 280.) 


W4390. Rymer-Jones Discharge and Reversing Key 

Grade B $40 00 


(See Kempe, p. 286.) 

In the Rymer-Jones key the contacts are all rubbing contacts, the 
switches moving in a horizontal plane; whatever contact is made is, 
hence, well made and permanently made as well. The functions of the 
orthodox Reversing key and of the Discharge key are both performed by 
this key. A further feature of the key is that wrong connections cannot 
be made with it—battery short circuit or battery dead on galvanometer 
e. g. The design is new, the insulation very high, and the key as a whole 
is most heartily recommended. 

W4398. Sounder's Improved Capacity Key... . Grade B $55 00 
(See Kempe , p. 350.) 


W4400. Kempe'* Discharge Key. 


Grade A $50 00 
“ B 35 00 


With rubbing contacts. This key is a great improvement over previous 
forms. The contacts are always bright and clean, while the insulation is 
of the highest. 
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STANDARDS OF E. M. F. 

Definition. Certain forms of primary batteries made with chemi¬ 
cally pure materials according to certain specified methods have l>een 
proven to give a cerlaiu definite and fixed E. M. F. at a given temperature, 
and to maintain tins same E. M. F within exceedingly small limits of 
change over a long interval of time. Such batteries are spoken of as 
Slauriurtl Cell* and may properly be considered as Electrical Instru¬ 
ments. They must only be used iu some method which allows the smallest 
jiossible current to flow, since the flow of a current causes more or less 
polarization of the cell and consequent change of E. M. F. 

4 ;iulion. It is best to employ Standard Cells in connection with 
a “ zero method like the potentiometer methods, later to be discussed, 
which allows no current to flow. In any case one should never 1>e used 
except with at least lOOlM) ohms extra resistance in scries with it. 

Tin* Dttiilcll Cell. This well-known primary battery makes an 
excellent “standard cell” if properly prepared. It is, however, not port¬ 
able. 

For laboratory purposes a very elTective ami simple form may be 
quickly put together as below (fig. OS.) 



Fig. 68. D.tMELL STAMIAMU CELL. 

The zinc plate must be chemically pure and freshly amalgamated; a 
wire is soldered to it, covered with a glass tube, and passes up through the 
liquids. The jar is filled about half full with a solution (density 1.2 (<* 15® 
C) of chemically pure ZnSO, in distilled water Upon this is poured a sol¬ 
ution (density 1 2 15° C) of chemically pure Cu S0 4 in distilled water. 

In the CuS0 4 is then hung a disc of copper with wire terminal. This cop 
|ier may be ordinary copper of commerce, but must be freshly electro¬ 
plated just before use. 

The two solutions must lie sharply upon one another without diffusion. 
To accomplish this, place a disc of stiff note paper upon the Zn S0 4 before 
pouring on theCuSO,; then jM>ur the latter gently through a funnel, the 
tip of which is nearly in contact with the paper. As the CuS0 4 is poured, 
the paper will rise with it and the two solutions will lie one upon the other 
without mixing. 
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The E. M. F. of a Daniel 1 Cell so prepared is 1.07 volt and the change 
of E. M. F. with temperature may be neglected. Many other forms of 
Daniell Cell, some much more elaborate, have been suggested. The re¬ 
quirements are the same, however, In all, vi z., chemically pure materials, 
freshly amalgamated zinc, and a sharp plane of separation between the 
two solutions. This means that the cell must practically be freshly set up 
each time it is used. 


U. S. CONGRESS CELL. 

This cell (fig. 69) has been made the legal standard of E. M. F. for the 
U. S. by act of Congress and on recommendation of the National Academy 
of Sciences. It is a form of Clark cell having two communicating “ legs * 
and employs material prepared and inserted according to a specification 
also legalized. The cell is not portable, but must be prepared by the user. 



Ftir. IK*. W4380. Fig. 70. W4305. 


U. S. CONGRESS STANDARD CELL. 

W4-390. tda«« Cell Only .5(1 

With platinum leading in wires: ready for mounting up. 

W4391. Six GIunm Cell* .22 50 

W4392 'llnlcrinl for Two Cell* . 1 30 

Consisting of 

(1) Bottle of mercury with dropper, 

(2) “ amalgam “ “ and tube. 

(3) “ mercurous sulphate, 

(4) ** zinc sulphate and tunnel. 

(5) “ shellac and brush, 

(6) Glass roils, pusher, etc., 

(7) Copy of specifications and directions for setting up. 
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W4393. CiilaKM Cell, Etc.§8 00 

Consisting of W4390 on mahogany stand; binding posts are mounted 
upon hard rubier, and a graphite resistance of about KXKK) ohms is placed 
in the circuit and under the base, so as to prevent any accidental short cir¬ 
cuiting. 

W4394. GIhkm Cell, Etc .§10 00 

Same as W4393, but with permanently mounted thermometer. 

W4395. tlminlrd ChIukk Cell .§9 00 

W4890 with neat metal case for permanent keeping. With graphite 
resistance of 10000 ohms to prevent accidental short circuiting. Two milled 
screws allow the metal case to l>e lifted from the base. 

W4396. Mounted CJIumk Cell . .§11 00 

W4395 with addition of thermometer. 


THE CARHART U. S. STANDARD CELL 

As already stated, the cell prescribed by the National Academy of 
Sciences, and made legal by Congress, Ls not portable and must be set up 
by the user. For the convenience of those not caring to set up their own 
cells, as well as for those requiring a strictly portable cell, to be moved 
from one place to another at will and subjected to more or less rough 
treatment, Prof. Carhart has devised a standard cell, having exactly the 
same E. M F., and temperature co-efticient as the Congress cell and at the 
same time perfectly portable. The cell is made up in the “test tube” 
form common to Professor Carhart’s well-known “ Carhart-Clark ” and 
“One-Volt” cells. 

W4397. Carliart’M V. S. Standard Cell .§12 50 

Single cell in brass case with hole for thermometer and special 
graphite resistance to prevent “short circuiting.” 

W4398. Carhart’* IT. S. Standard Cell .§22 50 

Same as W4397. Two cells in one case with separate terminals; can 
be used singly, in series or in multiple. 

W4400. Carliart'M l’. S. Standard Cell. §15 00 

Single cell, mounted in circular brass case, with rubber top. Has 
special thermometer permanently mounted upon the rubber top of the case. 
A graphite resistance of 10000 ohms is placed in series with the cell (inside 
the case) to prevent any dangerous short circuiting. With certificate of 
accuracy from Prof. Carhart. 

W4401. Carliart'M U. S. Standard Cell .§27 50 

Same as W4400, but two cells mounted in one case. With certificate 
of accuracy from Prof. Carhart. 
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THE CARHART-CLARK STANDARD CELL 

The Carhart-Clark Cell is a modified form of a cell suggested 
by l.a timer Clark in 1873. It is made up in a small test tube measur¬ 
ing about §" In diameter and about 2" in leugth. The general construction 
of the Clark Cell is shown by Fig. 71. As now made, Prof. Carliart 
saturates the Zn S0 4 at 0® C.; he also employs various porous separators 
between the constituents in order to gain greater portability. The seal at 
the top covers everything hermetically. 

The E. M. F. of the Carliart Clark cell is given by the equation: 

£—1.441 j 1—0.00039 (f®C—15) £.(11) 

which indicates that .at 15* C. the E. M. F. of the cell is 1.441 volt, and 
that for every degree C. above or below 15° C. a deduction or addition of 
.00039 volt has to lie made. 



Fig. 71. Clark Cell. Fig. 72. W4408. 


W440r>. Carhart-Clark Standard Cell .$12 .70 

Single cell in brass case with hole for thermometer, and special graph¬ 
ite resistance to prevent short circuiting. 

W4406. Carhart-Clark Standard fell .$22 .70 

Similar to W440.7. Two cells in one ease, with separate terminals; 
can be used singly, in series or in multiple. 

W4407. Carliart-Clark Standard Cell .$1,7 00 

Same as W440.7, but with addition of permanently attached centigrade 
thermometer. 

W4408. Carhart-Clark Standard Cell .$27 -70 

Same as W4406, but with addition of permanently attached centigrade 
thermometer. 

W4410. Set of Seven Carhart-Clark Cell* .$7-7 00 

Giving 10.08 volts at 15° C, mounted in case with graphite resistance 
and thermometer. Cells can be used individually or in series. 
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SELF AND MUTUAL INDUCTION. 

Definition. —When a current is started in a coil a small time must 
elapse before it rises to its final and constant value. During this time the 
rate of increase of the current is not uniform. Nevertheless the whole 
time required may be imagined as split up into a large number of equal 
parts, n, any one of which is so small that the rate of increase is practi 
cally constant throughout the interval. Now if r represents the rate of 
increase during the first of these intervals we know that this will produce 
an E. M. F., e, and hence^ve may write 

e=Lr, (12) 

where I. is the Coefficient of Self Induction. The E. M. F. so produced 
is, of course, a back or counter E. M. F. in opposition to the current pro 
ducing it. W r o have, thence, the Definition : 

T/ie i’oellleitiil of Self-Induction in any circuit is the ratio of 
the counter E. M. F. to the 11 111 ora to of change of current in the circuit. 

It is easy to show that it may also be defined as the quantity of 
induced or extra electricity which is made to circulate in a circuit of unit 
resistance by making or breaking unit current. 

Tlic llcnr). —This is the practical or “working” unit of S. I., and 
corresponds to 10 u C. G. S. units, i.e., to the cutting of 10 11 magnetic lines, 
when unit current (10 amperes) is sent through the circuit. This unit is 
also often called the “ seeohm,” this being the name first applied to it 
Ik* fore action was taken by the International Congress. 

^Intnal Induction. — Suppose two circuits placed close together; 
any current established in one will induce an E. M. F. in the other, due 
to the cutting by the latter of the magnetic field set up by the former. 
The total number of lines cut by the second circuit when unit current is 
started in th e first circuit, is defined as Tlic CocflU-icnt of .llntiml 
Induction, II. 

Delation of Capacity and .**. I.— Ohm’s UawC= R , applies 

only to steady currents. For alternating or varying currents the expres 
sion for current may be shown to be 

E 

C = V R , +(L& ,_ I )t . (13) 

F(t> 

Where L is the coefficient of S. 1 , F the capacity, and oj the " angular 
velocity” =2 n n (n being the number of full periods |>er second). From 

the second term it appeal's that if L-- j,. the equation (13) will reduce 
E 

to C= i.e. in circuits containing both S. I. and Capacity the one 
may be. made to annul the other by a ]>roper choice of values. 

Impedance. — In any circuit containing S. I. only the equation 
(13) becomes E 

c = “ . ( 14 > 

The quantity V &>* is called the Impedance. 
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llcnMirctnciil of S. I. aiul II. — Two geueral methods are sug¬ 
gested by the preceding equations (181 and (14). (1) Measurement in 

terms of a Capacity, i.e., a Standard Condenser, basing measurement on 
equation (13) and linding C, E and R by orthodox methods. (2) By 
“ Inqiedance ” using equation (14), where, also, C, E and R are readily 
measurable. 

We may, also, have SIuiuIiiimIm of S. 1., in terms of which any 
unknown Coefficients are very simply determined. 

REI'EltEXCES. 

Methods of measuring S. I. and 11 may be found in 
Jfenderson, pages 300-323. 

Stewart <?• Gee. pages 390-397. 

Carhart if- Patterson, pages 237-274. 

A very simple and practical method is also given in Kempe, pages 
f» 17-550. 



FIr. 71. W44iV 
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SELF-INDUCTION APPARATUS. 


W4420. Sceoliiniuctcr .Grade B $50 00 

An improved form of the well-known instrument of Profs. Ayrton and 
Perry. The Secohmmeter will: 1. Compare two co-efficients of self induc¬ 
tion; 2. Compare two caj»acitics; 8. Compare two co efficients of mutual 
induction; 4. Measure, absolutely, a co-efficient of self-induction; 5. Meas¬ 
ure the actual resistance of a polarizable electrolyte, as well as serve for a 
large number of other determinations. The instrument consists, essentially, 
of two commutators mounted upon one shaft and allowing both battery 
and galvanometer of a Wheatstone’s bridge arrangement to be commuted 
at any desired speed from 800 to 6000 per minute and at an-adjustable in¬ 
terval as regards themselves. The “self-induction” kicks are thus con¬ 
verted into a steady, uni-directional deflection. The apparatus may be 
driven by hand or motor as desired. (See Henderson, p. 818, etc.; C. & P., 
p. 231, etc.) 

W4421. Recoil in meter ...§100 00 

Same as W4420 but direct driven by 110 volt motor. An attachment 
is provided for varying the speed within wide limits. Cannot be driven by 
hand. 


W4425. Profs. Ayrton anil Perry’s Variable Stan 

(lard or Seir-liulnetion . Grade 6 $135 00 

Reading direct in Milli Henrys. Range of variations from 8.5 to 35 
M. U’s. Of mahogany, built up to prevent warping. (See Henderson, 
p. 815; C. & P., 267.) 

W4430. Standard of Self-Induction of one fixed 

Grade A §50 00 

. B 40 00 

Mounted in case like ordinary resistance; any value desired from 1 to 
100 M. IPs. 


AC-Main 
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W4431. standard of' Sclf-lii«lii<-linii — One 


Hour}’ . 

Same stylo of mounting, etc., as W4430. 
W4482. Slandard of Sclf-lndu<'fion. 


Grade A $130 00 
• “ B 115 00 


Grade A S90 00 
. B 70 00 

With four fixed values of 10, 20, 30 and 40 M. H's, aud arranged with 
plugs like a resistance box. If desired, any or each of these values may be 
anything from 1 to 100 M. H’s without increased cost. 

W4433. Standard of ScIMmliiclioii . 3 *} ( ^j JJJ 

Same as W4432 but arranged so that when any coil is cut out of cir¬ 
cuit it is replaced by one having the same resistance but no S. I. 

W4436. Itlarticn*MCir* ( I'liliijN) Apparal in*. 

Price on application. 

For measuring Coefficients of self-induction. With this Apparatus L 
is determined by a species of galvanometric measurement of the same 
general character as measurement of resistance with the Bridge. The 
instrument consists essentially of a “ Detector ” made up of 2 vertical coils, 
with the planes at right angles to one another. In the centre of these coils 
is suspended a cylindrical rod of very homogenous copper; a mirror is 
put on this system so that deflection about the axis may be noted. 

Any difference in the phase of two currents passing through these two 
coils exerts a torque upon the rod and produces deflection. 

Referring to the diagram, A and B are the detector coils with induct¬ 
ances A, and B, respectively. (These must be determined once for all.) 
L is an inductance to be measured, and R, and R 3 adjustable non induct¬ 
ive resistances; (say boxes ranging from -,' A to 10,000 ohms.) The A. C. 
mains being joined as shown, R, and R, are adjusted until no deflection 
is observed. 

When this is true we may write, 

A tMl. <**> 

From which follows at once the value of L. 

The range of the instrument may be varied by including the known 
inductance L, with the coil B so as to make L,-f B somewhere nearly 
equal to A -}- L. 

For a full description of this instrument atul its use see Wiedemann's 
Aiinalen, Jan., 'Itf, “Methods and Instrument zuhr Messung sehr kleiner 
Inductions Coefficienten,” von H. Martienssen. 


(C) Jeff Behary 2019 


423 









7*2 


ELECTRO-DYNAMOMETERS. 



Fit'. T(i. W4150 itml W44«. 



Fitr. 77. W44o4-4450. 


Tlie Electro-Dynamometer is the only Standard Ammeter for 
Alternating Currents, whether they be of large or small value. 
It contains no iron, and its indications depend only upon the torsion of its 
control and the current being measured. 
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Tin* ol' flic Elect r»>l>yiiiiiiiomclcr.— Let ft be the 

angle of twist of one coil with reference to the other, and A'a constant 
which, when multiplied into ft, gives current values. The deflecting force 
at any instant, and hence the twist, will obviously l>e proportional to the 
product of the currents in the two coils, or K ft=(.\ X ('., which becomes 
K ft=C 3 , when the same current passes through both coils in series. But 
this is at a given instant. In actual use the coil will tend to take a posi¬ 
tion dependent upon the mean or average value of the deflecting forces, or 

A' ( ", + ", + ", + etc. ) C? + CI + CI + C\, etc., 


m m 

from which Cm=K\/ft . (16) 


When, therefore, we measure an A. C. by means of the Electro-Dyna¬ 
mometer, we really tind the direct current which will require the same 
twist of the spring, and this value will be equal, numerically, to the 
“ srjuare root of the sum of the mean squares" of the current values at 
successive instants of time. 

The Electro-Dynamometer is equally useful for direct current circuits. 
C',, C\, C x , etc., will then all be equal, and the formula C~K \/ft is 
immediately obtained. 

Tlic (■rent Ileril of the Elcclro-I>yiininoiiiclcr is that 
the con»l:iiif , K, may lie obtained at any time by taking one reading 
only with a direct current in series with a D. C. Ammeter whose indica¬ 
tions are exactly known. Or a voltameter may be used. 


W 4450 Elect ro-I>yiisiinoiiictcr . §60 no 

Range 0.02 to 2 amperes. 

W4452. Elect ro-Dyiiuiiiomctcr . 66 00 

Range 0.04 to ■'> amperes. 

W4454. Elect ro-l>y tut inomclcr . 44 00 

Range 0.2 to 20 amperes. 

W4456. EIcctro-Dynamomctcr . 44 00 

Range 1 to 60 amperes. 

W4460. Elect ro-l>yiiaiiioinctcr . .75 oo 

Range 5 to 200 amperes. 

W 4462 . Electro-Dyiiaiiiomclcr . ion oo 

Range 10 to 500 amperes. 


Note. —The Electro-Dynamometers W4150-4462 are of the type gen¬ 
erally known as that of “Siemen’s they are much used as Slamlnril* 
of Cl I itcii I in commercial alternating work. W4450-52 are enclosed, 
and the moving systems, which are very light, are hung on jewels In 
the other instruments W4454-62 the systems are heavier and are Bus- 
pended by fibres. 
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PRECISION ELECTRO-DYNAMOMETERS. 

For very exact work and in scientific investigation electro-dyna¬ 
mometers are made reflecting just as are galvanometers. The several 
instruments listed below have been carefully worked out. The frames 
and mountings are chiefly made up of hard rubber, the little metal em¬ 
ployed therein being carefully selected for non-magnetic properties and 
of high resistivity; as an additional safeguard against such parts becom¬ 
ing the seat of inductive disturbances they are split and segmented wher 
ever passible. 

W4465. I'recioioii lllccf ro-l>,i naiiioniclcr . $150 00 

For measuring alternating currents from 0.0001 to 50 amperes, and 
direct currents from 0.000001 to 50 amperes. 

There are two pair of coils in this instrument, one small pair of fine 
wire closely surrounding the moving system, and a second pair, made of 
heavy flat copper strip, outside of these; these latter coils are so held as 
ventilate freely and are thus kept cool. The moving system is small and 
light, and by means of a clamping vane is made quite dead beat. 

W446G. Precision 1-llcclro-Dynninoincter . $90 00 

Similar to W4465, but measuring to a maximum of but 5 amperes 
instead of 50. 

W4467. Telescope and Seale Attachment . §25 00 

For W4465 and W446G. Arranged to place directly upon the instru¬ 
ment. Scale, 50 cms. long in mm. divisions; zero at end or centre, as 
ordered. 

W4468. Wall Bracket for W4465 and W4466 . §10 00 

The instruments are set directly upon this bracket and held firmly 
by a s|>ecial clamp which forms part of the bracket. 

Special Electro Dynamometers of higher or lower range will be quoted 
on application. 
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Fit,'. 78. 


POTENTIOMETERS AND THE POTENTIOMETER METHOD. 

The Potentiometer Method is, we liave always held, the most 
simple, convenient, and reliable method of obtaining very exact measures 
of E. M. F. and current in existence. Primarily an E. M. F. is measuied 
by balancing it (or a known percentage of itl against the E. M. F. of a 
Standard Cell of known value or against a definite proportional part of 
this known value. To measure Current the E. M. F. (though a Standard 
Resistance) due to the unknown current is determined, whence, of course. 

r E 

°"-R 

We outline these two applications very briefly below. 

To Measure E. JI, F. —See fig. 78. S. is a Standard Cell. H R 
a high resistance (to prevent polarization and accidental short circuit) in 
series with S, V R an adjustable resistance and B a storage battery of E. 
M. F. greater than S. The wire. A B, is divided into 1000 parts Set 
Slider to the value of the Standard Cell— 144. 1 (read 1.441 volts) and adjust 
V R till galvanometer remains at zero ; the E. M. F. along A B will then 
be as per the scale values, and to determine any unknown E. M. F. it need 
merely be substituted for S, the Slider moved till galvanometer is zero, 
and the value read off. 

The “Tap OH ” Box.— If the unknown E. M. F. is higher than 
the total of A B we may use an extra resistance box whose total has 
leads tapped off for ,J on . T '„. etc. of the whole. Applying the 
unknown to the main terminals leads are carried from the “taps” to A B 
and a known percentage of the whole thus measured. Such an extra 
resistance box is known as a “tap off” box Any of the Ayrton shunts, 
W4200 to W4302A, serve admirably for this purpose, the “six-stepped” 
ones particularly. 

Merits of llic Potentiometer Method. —'The Potentiometer 
method depends only upou a Standard Cell and a Standard Resistance, the 
behavior of both of which has been studied and observed under all sorts 
of conditions for a number of years. As a result of this study, it has 
been conclusively shown that a Resistance Standard made properly, and 
as many makers know how to make, and with reasonably careful use 
should not change by more than a few lOOths per cent, in years. Good 
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Standard Cells, also such as may readily he obtained upon the market, 
are known not to change by more than a maximum of five or six parts in 
10,000 in, say. four or five years. Furthermore, hy keeping an extra 
Standard Cell as an ultimate “Master Standard,” an occasional compar¬ 
ison will at once show whether either has changed since the same change 
in both would be extremely improbable. Similarly, the resistances of the 
Potentiometer are generally so grouped that inter-comparison is easy, so 
that change in them is quickly noted just as for the Standard Cells. 

Another merit of this method is that it is a zero method; the Standard 
Cell is not developing current, and the galvanometer deflection values 
not'd not lx? known; provided only that the galvanometer is sensitive at 
the zero point not even the value of this sensitiveness need be known. 


WILLYOUNG DIRECT READING POTENTIOMETER. 

W4520. Willjoiiug PiiTtl ICcariing Potentiometer . .$175 00 

The plan of connections, etc., is shown in the diagrammatic view of 
fig. 70. There are three sets of resistances in the main circuit, the first 
set reading 0 1, tt 2, 0.3, etc., to and including 1.4; the second 0.01, 0.02. 
0.03, etc., to and including 0.09; and the third 0.001, 0.002, 0.003, etc., to 
and including 0.009. There are two plugs in the first set, one in the sec¬ 
ond. and one in the third, thus making but four contact resistances 
requiring change during the operation of the instrument. Tiro of these are 
in the derived circuit and hence can introduce no error, while the remain¬ 
ing two may lie very positively counted on to produce no sensible error 
(being well made plug contacts) in the main potentiomer circuit of 200 
ohms. 

In the working of the instrument, switch A is set to point 1, thus op- 
|K*siug the E. M. F. of the standard cell to that of the storage cell. The 
plugs are then set to the E. M. F. of the standard cell and “Regulator 
Quick ” and “ Regulator Slow ” altered until on closure of the double con¬ 
tact key. there is no deflection of the galvanometer. Preliminary trials 
may he made with the galvanometer shunted, a special switch being pro¬ 
vided for this purpose. Balance being secured, turn A to point 5 and bring 
the unknown E. M. F. to be measured to the posts 1 and 5. Alter position 
of plugs until balance is again obtained, when the readings of the plug 
positions will give the E. M. F. Should the unknown E. M. F. be more 
than 1.5 and less than 15 volts, bring A to point 4 and proceed as before. 
The plug readings must now be multiplied by 10 to give the E.M.F. Point 
3 is used for E. M. F.’s between 15 and 150 volts, and point 2 for E. M. F.’s 
between 150 and 1500 volts. 
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Fig. 79. Diagram ok W45S0. 


(C) Jeff Behary 2019 


429 
















































78 

Recent Changes in Resign. —The high resistance, “B,” is 
100,000 ohms; in our present and recently revised type of instrument this 
“tap-off” resistance is contained in a separate “ tap off” box with stud- 
tipped ttexibles for connecting to the main box. Any heat developed by 
high E. M. Fs. is thus incapable of affecting the resistances in the Poten¬ 
tiometer proper. Battery and Galvanometer keys, also, are now made sep¬ 
arate, the former being a neat and small, but effective sicitch, giving good 
generous surface at contact. The various individual resistances, also, of 
the Potentiometer have been arranged so that they may be isolated and 
separately measured, thus enabling any possible change in their values to 
be instantly detected. 

Detailed working drawing* of' this instrument sent to 
responsible parties ; there has not been time to secure a cut of the 
revised model for this catalogue. 

STANDARD LOW RESISTANCES l-'OR USE WITH THE 
WILLTOIXG D. R. POTENTIOMETER. 


W4530. 1. Ohm, to carry 0.15 to 1.5 amperes ..-. $20 00 

W4581. 0.1 “ " ** 1.5 “ 15 “ 20 00 

W4532. 0.01 “ " " 15 “ 150 •• 45 00 

W4583. 0.005 *• “ “ 30 " 300 “ 55 00 

W4584. 0.001 “ •• “150 “ 750 “ 90 00 

W4535. 0.0005 .. 150 “ 1500 " .185 00 


These Standard Resistances are accurate to of one per cent. 
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Fi«. SO. Diaokam of Cheokino Potf.ntiombtku. 


THE CHECKING POTENTIOMETER. 

The requirements of modern Central Stations, Municipal Laboratories, 
City Police and Fire Department Bureaus, etc., are such as to necessitate 
the employment of very large numbers of Portable and Switchboard Volt 
and Ammeters. Some way of quickly “checking over” the scales of 
such instruments from time to time is obviously of prime importance. 
The “Checking" Potentiometer has been designed for this purpose. It is 
a Potentiometer pure and simple, made to do exactly what is wanted (and 
only this) in the simplest possible way. 

It is assumed that the exact value of E. M. F. or Current for every 
possible reading of the instrument being checked is not necessary, but 
only the values for a certain number of scale readings uniformly dis¬ 
tributed over the scale. The instrument is, hence, so arranged. 

Fig. <S0 shows the 150 volt instrument in diagram. P P is the main 
Potentiometer wire, S B an 8 cell storage battery, and S C a standard 
Carhart-Clark Cell. Sections P K, K K', K' K”, etc., are coils of equal 
resistance and each of the whole resistance P P; at each point K, K', K”, 
etc., is a plughole. A B C is an outside resistance (15,000 ohms); F B 
steps olf exactly ,‘ tf of this (1.500 ohms). S is a double pole switch by 
which either the Stud Cell circuit or that from F B may l>e placed in 
series with the galvanometer and in opposition to the E. M. F. due to S B. 
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The operation of the instrument is simple. Throw S to the left, thus 
putting the Stud Cell in service and adjust V R until the galvanometer 
does not deflect. A shunt (not shown in the figure) around the galvan¬ 
ometer may be removed for the final balancing. The position of Z. per¬ 
manently fixed inside of the case, is such that. at20'C, exactly la volts 
difference of E. M. F. exists between P and P. Now throw S to the right, 
thus “tapping-off" the E. M. F. l>etween F and C, insert plug into any 
hole and quickly adjust the E. M. F. of D (the outside E M. F. which 
operates the Voltmeter to l)e checked) until the galvanometer is again at 
zero. The actual voltage upon the Voltmeter is then 10 times that of F LI 
(= 10 times that between P and plug hole in use); hence, if the E. M. F. 
to any plug hole is marked at the hole with its value multiplied by 10 the 
instrument becomes direct reading. 

For temperatures above or below 20°C add or subtract respectively 
for each ■*> . This correction is so small that it need not be considered 
in the general case. 

The whole instrument is compact and enclosed in a polished mahogany 
case, with handles, lock and key. There is nothing to get out of order 
and nothing exposed. There is nothing to manipulate except switch S. the 
plug cord, the galvanometer and shunt key, and the resistance V R. 
Nothing more practical could be desired and any “bandy " man can learn 
its use in a few moments Brief explicit directions accompany each 
instrument. 

PRICK LIST. 

W4540. Cheeking Potentiometer, 0 to 600 volts by 25 volt 

steps. 8140 00 

Complete as described, except Standard Cell and Storage Batteries. 

W4541. Cheeking Potentiometer, 0 to 800 volts by 10 volt 

steps. 125 00 

Otherwise like W4540. 

W4542. Cheeking Potentiometer, 0 to 150 volts by 5 volt 

steps. 100 00 

Otherwise like W4540. 

W4546. l*orful»le Storage Rullery of 8 cells for use with 

the Checking Potentiometer, in oak case with handle.. 35 OD 
For Standard Carhart-Clark Cells for use with the Potentiometer see 
page 67. We advise purchase of two cells so that any possible change 
may at any time l>e detected by simply trying one against the other. 

Current Measurements with the Cheeking Potenti¬ 
ometer may be made by use of the resistances W4530 to W4585. 


(C) Jeff Behary 2019 


432 







81 


THE WILLYOUNG CONDUCTIVITY BRIDGE. 


For measuring the conductivity of any and all conductors of uniform 
cross section in 2J.> foot lengths from the equivalent of square copper up 
to the smallest section of any alloy. The most simple, practical, reliable 
and accurate means of measuring Conductivity which has ever !>een sug¬ 
gested. Adopted and in use by the following manufacturers and institu¬ 
tions : 


The Bridgeport Brass Co., 
The Bridgeport Copper Co., 
The Seymour Mfg. Co., 

The Coe Brass Co., 


The Guggenheim Smelting Co., 

The Waclark Wire Co., 

The Lake Superior Mining & Smelt¬ 
ing Co.. 


Roeblings Sons Co — have four Tiie Stanley Electric Co.. 


in daily use. 


Michigan School of Mines. 


Tins instrument takes advantage of the Carey-Foster method of using 
the slide bridge, now almost universally used by the leading laboratories 
and manufacturers of the world in the exact comparison and measurement 
of standards. 

In the Carey-Foster method of using the bridge, theory shows that if 
we have two resistances in the two outside gaps of a four-gap bridge and 
we exchange these two resistances, obtaining a balance upon the bridge 
wire each time, then the actual resistance of the bridge wire moved over 
from die one position of balance to the other, is the exact difference of 
resistance between the two coils. Contact resistance, resistance of con¬ 
nections, etc,, all eliminate themselves and are of no effect. 

In the conductivity bridge this idea is reversed by having a known and 
accurately predetermined difference between the two coils, and using as a 
bridge rrire the length of copper whose conductivity is desired. Variations 
of conductivity are thus shown upon different samples of the same cross 
sectioned wire by varying distances between balance positions. 

The measurement is entirely independent of temperature, no matter at 
what temperature the bridge be used, and is always in terms of the tem¬ 
perature, usually 70’ F, at which the bridge was standardized. 


DESC'ltll’TIO.V 

This instrument was first listed by us in March, 1897. Since that time 
continuous work with the bridge in various prominent manufactories has 
confirmed our belief in the immense superiority of our method and appa¬ 
ratus for conductivity measurements over all others. In the factory of 
the Roeblings’ at Trenton, an average of forty samples a day is regularly 
measured by one man. while on some flays as many as one hundred and 
ten to fifteen have been measured. Careful checking of this bridge from 
time to time during the past year has shown that despite the continuous 
and heavy work that it is doing, no change in the constants of the bridge 
has taken place in this time. 
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To protect the instrument from air currents ami radiation and thus 
secure evenness of temperature throughout the whole bridge is perma¬ 
nently mounted within a polished oak case. The milled head operating 
slider is passed through the front so that the bridge may be operated with 
the case closed. The lid of the case is so designed as to leave a low front 
and ready access to the bridge proper when case is opened. Key and 
binding i>osts are mounted on top of the lid and joined to the bridge proper 
by interior llexibles. 

Bridge slider moves over a silvered and machine divided brass scale, 
and has both coarse and fine (rack and pinion) adjustments. Metal work 
is of very massive copper, and woodwork of massive well dried and braced 
mahogany. 

Below is given an extract from the Sheet of Directions sent out with 
the bridge; careful reading of these directions with reference to the dia¬ 
gram will make the theory and modus operandi clear. 

EXTRACT FROM DIRECTION'S. 

To n*c flic ICririgc; join the two posts G to the terminals of a 
suitable galvanometer and posts B similarly to a source of current; a single 
cell of storage battery, Daniel or other fairly low internal resistance battery 
will answer. A resistance had best be arranged in series with the cell so 
that not over about one ampere at the most can ever flow into the bridge. 
If this precaution is not observed dangerous heating of the standard resist¬ 
ances of the bridge may take place. 



Now cut the conductor whose conductivity is desired to a length suit¬ 
able for use, place it in the jaws of the bridge (see Fig. 81) and clamp down 
tightly. Place the proper shunt in the mercury cups at either end of the 
bridge and move slider to balance (no dellection of the galvanometer is 
obtained). Wait a few moments and carefully get the last reading again, 
in this way assuring a uniform temperature condition. Now note the 
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reading, move the slider over to approximately the same distance the 
other side of centre, place the shunt in other end of bridge, close the case 
anti get a new balance. 

Suppose the two balances to l»e 13' and B 3 respectively, then II'—Ii 3 
—L' Having thus obtained we now obtain the conductivity C in either 
of the two ways 

(.1) By knowing weight in length where C—Conductivity 

11— Resistance of one metergram 
of copper at 70°F 
(Matthiessen Standard)—0. 1560 
W —Weight 
L— Length weighed 
A'«=A constant=0.0929 

When IF is in grams and L 
and L' in feet. 11—Weight 
in grams of sample 
f?—Resistance of U —-shunt value 
used 

The scale is graduated in y" the vernier thus reading to 

It is most convenient to adopt a standard length for L, which thus be¬ 
comes a constant; using logarithms tbis formula is very simply applied. 
The formula 
r, BLL'K 

C— may also be written. 

K" U 

C— Where K" is a new constant made up of the old constants 
B,L,K, and It; in this form the slide rule may advantageously be used. 

(13) By knowing the diameter using the formula 

c-fJu- ioo 

Where A —Resistance of one mil-foot of copjier at 70°F (Matthiessen 
Standard,)— 10.397. 

D —Diameter of sample in mils. 

L and R having the same significance as before. 

Results—will be accurate to within T ' 0 g and are in terms of the percen¬ 
tage conductivity at 70 F. 



FIk. 82. W4MO-W4.VM. Ci.osko. 


Using Formula 

_ BLL'K 

it'ft • i o 
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Fig. 83. \V4 . ! mO-W4551. OPEN. 

W4550. Wiilyouug Conductivity Bridge .. $225 00 

For measuring the conductivity of copper wires and rods in feet 
leugths and from No. 0 to No. 12 B. and S. inclusive. As used by the 
Bridgeport Copper Co.; John A. Roelding’s Sons Co.; Seymour Manufact¬ 
uring Co.; Coe Brass Manufacturing Co ; Bridgeport Brass Co.; \Va< lark 
Wire Co.; Guggenheim Smelting Co.: Michigan School of Mines; Pitts¬ 
burg Reduction Co.; Stanley Electric Co. 

W4551. AVillyoang C'ondticliviiy Bridge . 525000 

Similar to W4530, but adapted to measure wires from No. 4 to No. 10 
B & S inclusive. 

STANDARD BARS FOB CONDUCTIVITY BRIDGES. 

In the continuous use of the Conductivity Bridge there is always a 
chance that the resistances or shunts may change slightly. It is. therefore, 
advisable to check the constants of the shunts occasionally. For this pur¬ 
pose we provide standard samples of carefully annealed copper, the con¬ 
ductivity of which has been very exactly determined by comparison with 
our “Master” Standard, which is Cavendish certified. These bars are 
carefully fitted in cases, so that, when not actually in use, they are pro 
tected from dirt and injury. 

\V45(iO. Set ol* Four Standard Rod* .Sl<> <>0 

For checking Conductivity Bridge B5370—Nos. 0, 8, 10 and 12 in con¬ 
taining case. 

W45CI. Set of Five Standard Rod* . 12 30 

For checking Conductivity Bridge B5371—Nos. 4. 6, 8, 10 and 12. 
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WILLYOUNG’S SPECIFIC RESISTANCE 
AND TEMPERATURE COEFFICIENT APPARATUS. 

W4562. This apparatus has recently been devised by Mr. Willyoung 
for the purpose of quickly determining with accuracy the specific resist¬ 
ance of various gauges of wire (or preferably, in practical work their 
resistance per unit length, which is the same thing), and the " tempera¬ 
ture coefficient ” or per cent, rise of resistance with rise of teiuj>erature. 

The apparatus is essentially a miniature Willyoung CoikIiic* 
tivlty Bridge (see page 81, etc.), with some small differences of detail. 
A 6” piece of the wire to be tested is clam|>ed into vises arranged to receive 
it. The two standard resistances are wound upon the same small spool 
and mounted upon a little ebonite platform in the centre of the apparatus. 
The shunt required at any particular time is also mounted upon a 
spool and slips into sockets attached to a rocking device in the just- 
mentioned platform; when the rocker is thrown one way the shunt par - 
allels one of the resistance standards, and when thrown the other way 
parallels the other. Various shunts are provided according as the resist¬ 
ance of the test wires is more or less, and may Ik* instantly interchanged 
in the rocker at will. 

The whole instrument is enclosed in a case, upon the inside of which 
and surrounding the apparatus is a heating coil. For temperature co¬ 
efficient work the tenqterature of the apparatus and test wire may l>e held 
at any desired point by passing a suitable current through this heating 
coil. 

In o[>emtion the wire is clamped in place and the glass lid closed, a 
pro|>er shunt being inserted first. The slider is pulled along by the outside 
string until balance is secured. The scale is then read through the glass. 
Then tip the rocker to the other side by the outer finger provided for the 
purjM>se, balance again and read. The length of wire l>etween the two 
balances has the same resistance as that of the shunt. 

For temperature coefficients the preceding operation Is gone through 
with at two different temperatures. 

The whole apparatus is compact, measuring but 12x10x5" deep 
(over heating l>ox), aud is well finished in mahogany. 

Working drawings, etc., will be furnished those interested. 

Price on application. 
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INSULATION AND CAPACITY TESTS, BREAK DOWN TESTS, 
LOCALIZATION OF FAULTS, ETC. 

ImporluiM'C ol' Tests. —Telegraph and Telephone linen, Power 
lines, etc . are costly of erection both in time and money. Any interrup¬ 
tion i>i this service is an immense inconvenience, and often loss, to the 
user who has learned to rely upon it and to the owner whose revenue 
is thus stopped. There is also the actual cost of repairs, in the case of 
underground and submarine cables particularly, a very costly operation. 
The importance of constant and careful tests during manufacture and 
installation of cable or line so as to catch incipient defects before they 
become serious or to correct serious ones l>efore an entire system is made 
dependent upon it should, therefore, be obvious. The expense of the nec¬ 
essary testing apparatus is absurdly small compared with the financial 
(and often to human life) safeguard afforded. 

Properties of a Transmission l.ine. —The three principal 
characteristics of every line affecting its efficiency are: Conductor Resis¬ 
tance (C. R.), Insulation Resistance (I. R.), and Capacity (F.). On alter¬ 
nating lines there is another, viz., inductance, hut this, given the material, 
dimensions of and location of the line, is generally a constant factor and 
need not be considered. 

Conductor Itcsislnnce. —This means an ordinary measurement 
of resistance by any desired method. If the conductor is of very large 
cross-section the Conductivity Bridge (W45. r >0, etc.) may be used; if not, 
then a simple Wheatstone Bridge measurement will usually l>e adequate. 
C. R. is practically constant, save for its variation with temperature, for 
any given line unless breaks or grounds, partial or complete, take place (see 
remarks on Faults and Fault Testing). 

Insulation Itcsistnncc. —The insulation resistance of a line 
strictly considered consists of two |>arts; the actual resistance of the 
insulating coating in which the line may be embedded, or the dielectric 
resistance: and the resistance to leakage afforded by the insulators, poles, 
troughs, etc., by which the line is actually supported. The former only 
exists, of course, in covered wires or cables and is an actual resistance 
through the substance of the insulator. The latter exists with both cables 
and bare conductors, but makes up an appreciable percentage of the whole 
I. R. only in the case of overhead or “strung” lines, and it is, further, 
almost entirely a surface leakage. It is, hence, very dependent upon 
atmospheric conditions, being very low in wet weather and very high in 
dry. Moisture after drought, the insulator, etc., having become coated 
with dust, causes an exceedingly low value, which rapidly rises so soon as 
rain has effected thorough washing 

Cathie Insulation.— The insulation resistance of a covered cable is 
mainly a true dielectric resistance (D. R.). It depends (1) upon the specific 
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resistance of the insulation and (2) on the dimensions of the same with 
reference to the conductor. It may he expressed by the equation 


R — 


ft Td p l ° s ~d 

gn l 2.728 l 


(17) 


where ft is the specific resistance. D the diameter of the covered conductor, 
d the diameter of the bare conductor, and l the length. 

With constant dimensions the D. R. de|>ends upon (l) specific resis¬ 
tance of the insulation, (2) its temperature, and (3) the pressure (lbs. per 
sq. in.) to which it is subjected. The chief causes of deterioration are 
exposure to air, light and heat. 

D. R. diminishes, in general, with rise of temperature and vice versa. 
For gutta percha the D. R., roughly, doubles itself for every fall of !> F. 
above 60° F.; for india rubber there is a doubling for every 27 3 F. 

D. R. for gutta-percha increases about &«!• for each additional lb. |M*r 
sq. in. of pressure. In submarine cables, therefore, the D. R. should be 
much higher after than before laying. 


Capacity of Cable*. — The electrostatic capacity of overhead lines 
need not, in general, l>e considered except in case of telephone conductors 
where even the small capacities met with tend to spoil articulation on 
long lines. On cables, however, the capacity may amount to as much as 
2% M. F. per mile. It thus becomes a very measureahle quantity. 


Value of Tcsb. —During manufacture both D. R. and capacity tests 
are useful in telling us whether or not the cable is running uniformly. 
The quantitative value of D. R., also, must be known in order that we 
may be sure the cable will stand the E. M. F.’s to which it is to be sub¬ 
jected in practice. During laying continued D. R. tests tell us immedi¬ 
ately of the presence of “grounds" either serious or incipient. And after 
laying we may, by making systematic and regular tests of D. R. and 
capacity, detect weakness at any j>oint immediately it is l>egun and long 
liefore eventual breakdown. 


.Method* for Te*t*. —Except in certain special cases or where the 
cable is exceedingly short, what is known as the Direct Deflection 
Method will lx- found the simplest and most suitable for Insulation tests 
and, for Capacity lc*l*, the direct comparison of the “ throw ” given 
by the cable with that given by a standard condenser. 

Direct Deflection Method. —In this method of measuring 
exceedingly high resistances what we do, essentially, is to place the resist¬ 
ance in series with a sufficiently sensitive galvanometer and a sufficiently 
high E. M. F.; the current thus sent through will produce a certain deflec¬ 
tion. Then take a definite fraction of this E. M. F., and get another 
deflection through a known resistance of. say, 50,000 or 100,000 ohms; 
for this the galvanometer will possibly require shunting. If now we 
know the law of deflection of the instrument and the ratio of the E. M. 
F.’s it is clear that we also have at ouce the ratio of the resistances 
involved; hence the unknown high resistance. 


(C) Jeff Behary 2019 


439 






88 


More exactly see (ig, 84. Tlie cable is grounded by its sheathing and 
one terminal of B is also grounded as shown. Let the number of cells 
used be N. and the E. M. F. of each cell be E. Then we may write 


N.E 

KD ' _ X+G + B . (18) 

when D, is the deflection. K the constant necessary to convert deflections 
into current, G the galvanometer resistance, and B the battery resistance 
Now substitute for the cable a known standard resistance R, shunt 
the galvanometer with a shunt S, and use N s cells of battery so as to get a 
suitable deflection, D,. 

We may write 

N S E N.E S 

or ED*— . Q_|_g.(19) 


Tko.= 


OS 

E+G-fS * 1-13 

Dividing, now, both 
uumbers of (18), we have 


r -H G 4-s+ B 


numbers of equation (19) by corresponding 


N.E 


KD a 

KD, : 


I *o • 

R +G+S+ B 


s 

G+S 


N,E 


X+G+B 

from which, solving for X, 

, D. N. ( G-j-S ) 

X = d 7* ( S (R+B)+Gj— (G+B). 20) 

Generally G-{-B is small compared with X, i. e., it may be a few 
thousand ohms oomjtared with, say, 50 megohms for X; B, also, will be 
quite small relatively to R. Hence, (20) reduces to 


i. e. 


x =cf- vr t - f'J s B +°|.< 21 > 

SupjKise R to be a 100,000 ohm coil and the shunt to be the 1,000 value, 
, = 1,000, (21) becomes 


D. N. 

X = u^, ^ 100 megohms.(22) 

G, the galvanometer resistance, !>eing neglected. 

In applying the “direct deflection” method there is a first rush of 
current into the cable on closure of the battery circuit. Hence, the gal¬ 
vanometer is short circuited and only opened when the current has settled 
down to a steady value. If the cable is a good one the deflections will be 
found to steadily decrease at a continuously decreasing rate, i. e , tending 
eventually to a constant value. The insulation resistance is. hence, 
apparently also changing. When but one value is to be recorded it is 
usual to read at the end of one minute or after “one minute’s electrifica¬ 
tion.” 

This change of deflection is due to “ absorption." It is probably, 
really, a kind of electrolytic polarization of the dielectric. In submarine 
cable work it is customary to take the deflection at the end of each minute 
for thirty minutes. The cable is then short-circuited for an instant so as 
to clear it of its excess charge and then put in series with the galvan- 
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ometer; there will be deflections, constantly decreasing, due to the “soak¬ 
ing out” of the absorbed charge. If the "discharge” deflection at the 
end of any minute be subtracted from the “charge ” deflection for the 
end of the corresponding minute the two should differ by the same amount 
for each set of pairs; this amount will be the deflection corresi>onding to 
the real insulation resistance. 


Cable 



Though the actual I. R. of a cable may change from day to day this 
“ constant ” relation between the charge and discharge pairs has been 
found to always exist if the cable is in good condition, while in imperfect 
cables the relation is very jerky .and irregular. A simple taking of the 
deflections and an inter-comparison of their values is. hence, just as good 
and better in the case of cables which are tested daily than a working out 
of the actual value of the I. R. 

Capacity of Cable.— Every transmission line is an electrical con¬ 
denser of which the conductor is one sheet, the ground, water, or various 
“ grounded ” surrounding bodies the other sheet, and the insulating cover¬ 
ing, air, etc., whatever the case may be. the dielectric. In making 
capacity tests, therefore, treat the cable exactly as if it were an ordinary 
condenser connecting to conductor and “ground ” respectively. 

Choice of Insli'iiiiiciil*. —For tests during manufacture, etc., a 
l>ermanent installation is most satisfactory. Several such layouts are 
given below. The connections are all permanently made by stilf wires 
carried around on our “ II. L. Line Posts.” All the necessary changes of 
connection for the different tests are effected by simple moves of some two 
or three plugs. 

ISrcak Down TckIk. — I nsulation Tests l»y ISrcnk Down. 

—It is sometimes desirable to test a cable by increasing E. M. F.’s until it 
breaks down. To do this, use only a short piece of cable, say two feet 
long. Have either a high potential transformer, or a series of step up 
transformers. Wrap a piece of copper foil about one inch wide around 
the cable at its middle for one termiual and let the cable core lie the other 
ti rminal. Suspend the whole arrangement in a tank of resin oil to pre 
vent surface leakage. Place iu parallel with this sample a spark gap con¬ 
sisting of two }H>iutcd anti clean steel needles. Run the apparatus with a 
given gap for about one minute. If no break down occurs, increase the 
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gap by or > a inch, lirst shutting oir the current, of course, ami run 
again. Continue until break down occurs. According to Steinmetz, the 
E. M. F. in volts will then be given by 

E. M. F. = 10,000 X gap (in inches) .(28) 

Specific lte*i»fsince, ltc»i*tnncc of' liiMiilators, Itcoix- 
lance of Short I*iccc.«» of Cubic, etc. —The upper limit of resis 
tance which can be measured by the direct deflection method depends 
u|>ou (1) the sensitiveness of the galvanometer and (2) the amount of bat¬ 
tery used. In practice, using the best obtainable values for both of these 
probably 100,000 megohms is the upper limit in the laboratory, while in 
street work from 10,000 to 20,000 megohms may be obtained. The I. R. of 
short cables as also specific resistances often to be measured are apt to run 
much higher than these figures. Such exceedingly high resistances may 
readily be measured, however, by “ leakage ” methods, i. e., they are 
charged to a given potential as a condenser and their rate of loss of charge 
observed; it is evidently a function of the I. R. The theory of these 
methods is too long for admission here, but those interested are referred to. 
Henderson, p. 71, etc.; Kempe , p. 241, etc ; Gray, Vol. 1, p. 399. 


FAULTS AND FAULT TESTS. 

The term “Fan If” is applied, in electrical phraseology, only to a 
“line" and signifies in a general sense, every variety of damage by which 
its electrical efficiency is injured. The term “ground” is more or less 
synonomous with “fault," but usually implies a relatively low resistance 
path from line to ground, whereas a fault may be an actual break without 
connection to earth. 

“Faults” and “Grounds" are of two kinds, complete and partial. 
Thus a wire may break and fall with its end in a puddle of water—very 
low resistance and a complete or dead ground. Or, the broken end may 
fall into the cleft of a dry tree—rather high resistance and a “partial” 
ground. 

A Fault is shown to exist between transmitting and receiving stations 
when the projajr amount of current cannot be sent to the latter, 
h 



Fig. s5. V.\ ui.ky's Loop Test. 
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Tin* Loop Teol. In overhead telegraph and telephone work, 
faults or grounds are very easily located. If there are intermediate sta¬ 
tions they may be cut off one after another until the two stations involved 
are found. A “ Loop Test ” may then l>e employed. 

Varlcy’s Loop Test. —See fig. 85. A, B and R are the three 
arms of a regular Wheatstone Bridge, A and B being the bridge arms 
proper. The faulty wire is joined to a second good wire, C, at the first 
station beyond the “fault.” The loop is then joined up in place of the 
usual unknown resistance. If, now. we balance we shall have 

A _ R + X 
B ” 0 + Y 

and. letting K=X -f- Y -j- C (the total resistance of the loop which may be 
obtained from records) from which C -f- Y = K — X, and, substituting this 
value of C -+- Y in (24), we may write 

X = AK — BR . (25) 

A + B ' 

a value for X, which is independent of the resistance of the fault. 

Murray’** Loop Test. —This is exactly the same as the Varlev 
Test except that the resistance R (fig. 85) is omitted, the loop being taken 
direct to II and K. For balance we will have 

A _ X 

B ~ Y + 0 

This may also be written 

A _ X 

A -f- B X -j- \ -j- U 

If the good and bad wires are both of the same gauge and hence of resis* 
tauce proportional to length for the whole loop we may use a slide wire for 
A -j- B. This makes the work very easy, thus, if 

A 

A + B 

we know that the fault is the way around or, if the distance beticeen 
stations is three miles, * =2 miles from the testing station. The “ Mur¬ 
ray Loop,” like the Varlev, is also independent of the actual fault resis¬ 
tance. 

s 

Fault** by I'upacif) Test. — Incase of a total break where the 
ends remain insulated from the ground a capacity test will locate the fault 
since the two parts will have capacities proportional to their lengths. 

First Method. —Get the capacity of wire on one side of the fault 
from one end of the cable ; then go to other end and get the capacity of 
the other piece. Let C and C* be these two capacities and X the distance 
in feet from the first end to the break; then X: D::C:C -{- C 1 when D is 
the whole length of cable. Hence 

X= - C B -.(2(5) 

C + C y ' 

Second Method. —If a good wire is available take a throw, d, from 
the broken wire, another, d', from the good wire, and a third, d", from 
the good wire with the broken wire hitched to it at the far end. The throw 
from the whole broken wire would be d"—d'-j-d. Hence, X:D:;d: 
d"—d'-j-d, from which 

‘ d" — d' + d . ( ' 


,= '■> 
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OUTFITS FOR CABLE TESTING. 

We have arranged the following outfits, in addition to our Portable 
Cable Testing Sets W4570-4572. Of these No. 1 Outfit is the simplest 
arrangement and consists only of those pieces needed for accurate and 
quick measurement of the Insulation Resistance. 

No 2 Outfit is the same as No. 1 Outfit, except that a number of pieces 
have been added so as to permit of lusulation Tests and Capacity Tests. 

No. 4 Outfit covers Insulation Capacity and Resistance Measurements 
as stated. It is complete and cannot be improved upon. 

In any of the preceding outfits other individual pieces may of course 
be substituted. We shall be glad to make special pieces for such special 
arrangements as our customers may choose. 

With each outfit we supply a scale diagram showing the “ lay-out" 
and full directions as to setting up and operating. 

Xo. I OUTFIT. 

For Insulation llcasiircinrnls only. 

W4185. Willyoung High Sensibility Galvanometer. 

W4139. Tube for same. 

W4201. Universal Shunt Box. 

W4211. I.amp and Scale. 

W5000. 100 Cell Silver Chloride Battery. 

W4880. Standard 100,000 Ohm Box (square pattern). 

W4304. Willyoung Improved Battery and Short Circuit Key. 

W4886. Set of three Cable Posts with Connectors. 

W4889. High Insulation Line Posts. 

Xo. 2 OUTFIT. 

For Insulation and Capacity Tests. 

W4135. Willyoung High Sensibility Galvanometer. 

W4I39. Tube for same. 

W4138. “ “ (Ballistic). 

W4201. Universal Shunt Box. 

W4211. lamp and Scale. 

W5000. 100 Cell Silver Chloride Test Battery. 

W4380. Standard 100,000 Ohm Box (square pattern). 

W405C. Standard Condenser. 

W4364. Willyoung Improved Battery and Short Circuit Key'. 

W4370. Reversing Key. 

W43S8. Set of five Cable Posts, with Connectors. 

Set of four Terminals on Base. 

W4389. High Insulation Line Posts. 

Xo. :S OUTFIT. 

For Insulation ami Capacity Tests. 

Same as the No. 2 Outfit, but with W4058, Subdivided Condenser, 
substituted for the plain Condenser W40."»t$. 
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Xo. I OUTFIT. 

For Inoiilalion. Capacity an<l Resistance Measurement*. 

W4135. Willyoung High Sensibility Galvanometer. 

W4139. Tube for same. 

W4138. “ “ (Ballistic). 

tV4201. Universal Shunt Box. 

W4211. Lamp and Scale. 

W5000. 1(H) Cell Silver Chloride Test Battery. 

W4330 Standard 100,000 Ohm Box (square pattern). 

W405U. Standard Condenser, 14 M. F. 

VV4302. Standard Resistance Box and Bridge. 

W4364. Willyoung Improved Battery and Short Circuit Key. 

W4370. Reversing Key. 

W4388. Set of live Cable Posts, with Connectors. 

Set of four Terminals on Base. 

W4389. High Insulation Line Posts. 

Xo. 5 OUTFIT. 

For liitiilaiiou. Capacity and Resistance Measurement*. 

Same as No. 4 Outfit, but with W4058 Subdivided Condenser substi¬ 
tuted for the plain Condenser W4050. 


PORTABLE CABLE-TESTING SET. 

W4570. l*orlnl>le Cubic-test lug Set .$107 50 

For measuring the insulation resistance of uudergrountl and other 
high grade cables during and after laying. See Electrical World, Jan. 2. 
1897; Electrical Engineer, Dec. 15, 1890; Electrical lievieic. Jan 13, 1897; 
Western Electrician, Dec. 18. 1890. 

As used by the Union Traction Co; Central District and Printing Tele¬ 
graph Co,; Hartford Electric Light Co ; St. Anthony Falls Water Power 
Co.; Postal Telegraph Cable Co.; The Valley Telephone Co.: Safety Insu¬ 
lated Wire and Cable Co.: Washburn & Moeii Manufacturing Co.; Central 
Union Telephone Co.; Borough of Manhattan Electric Co. ; District 
Engineer. Washington, D. C.; Tucker Electrical Construction Co . Roe ti¬ 
lings Sons Co. (three successive orders), Syracuse Electric Light and 
Power Co. 

Consists of D'Arsonval galvanometer, with telescope and scale; high 
resistance of ten. twenty, thirty and forty thousand oluus; Ayrton Univer¬ 
sal Shunt; galvanometer short circuit key, battery make circuit key and 
discharge key; and terminals for attachment to cable under test. Several 
such terminals are provided so that changes may be made from one cable 
to another by mere change of a plug. The galvanometer is hung upon 
gimbals and is adjustable in two planes for levelling. Shunts are four in 
number, reducing galvanometer current to ,‘ 0 , jJ rt , and of 

original value. 


(C) Jeff Behary 2019 


445 






Fiji. K5A. W4570. 

All the j>arts of the set possess the highest insulation, all metals and 
conductors being mounted upon hard rubber; the galvanometer, various 
coils, etc:, are dust and moisture proof. 

With tOO volts battery, ten scale divisions are obtainable through 5000 . 
megohms resistance. 

The instrument as a whole folds up into a solid and highly polished 
oak case 22%"xl0'x7'' deep and weighing about twenty pounds. Case is 
equipped with lock and key and substantial carrying handle. 

The entire time necessary to set up the instrument and have it ready 
for measurement with levelling, telescope adjustment and all effected, is 
not over one minute. 

W4571. Portable IPArsonvul Cialvanoiiietcr. $100 on 

Same as used in the Portable Cable Testing Set above described. 
Mounted in oak carrying case with lock and key, handle, etc. 

W4572. “ Aonc ” Portable C able Testing Set .$850 00 

For insulation, capacity and simple resistance (conductivity) measure¬ 
ments on the street or in the laboratory. 

This has but recently designed as is, we believe, one of the most com¬ 
plete and perfect outfits of its kind ever marketed. The bulk and weight 
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is u uiiniiiuiiii weight is a minimum while the insulation and convenience 
of manipulation is a maximum. 

The set consists of the following pieces: 

1*1 <>roii|i. 

W500S. .">0 Cell Test Battery. 

VV4058. Condenser (five 1 1 „ M. F. Sections). 

W4340. Bridge and Resistance Set (without galvanometer). 

VV43Gi Reversing and Discharge Key (Willyoung’s improved). 

Special. Reversing Switch for Battery. 

Special. 10,0000 Ohms (two sections of a0 000). 

W4201. Ayrton Universal Shunt. 

All of the above in polished oak or mahogany case with handles, lock 
and key. 

*2<l Group. 

W4135. H. S. D’Arsonval Galvanometer. 

Special small size, complete with scale and short focus telescope. This 
is in separate carrying case. 

:t<l hroiip. 

VV4139. Dead lieat tube for Galvanometer. 

W4138. Ballistic “ ** 

Six upper suspensions for Galvanometer. 

Six lower “ ** “ 

These items in separate case. 

Itli Groni). 

Tri|Kxl with extension legs. 

Folding Stool. 

In use the galvanometer fits upon the tripod head and connects to 
•'1st Group” by flexibles. Manipulation of keys, plugs, etc., does not, 
therefore, cause any unsteadiness of the galvanometer. 

The three cases of the groups above, together with the stool and 
tripod, all fit into a heavy leather carrying case provided with handles and 
carrying straps. 
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Fig. 80. Diagram op Fundamental Law op Photometry. 


PHOTOMETERS AND PHOTOMETRY. 


I*liolonii‘li*y deals with the measurement of the light giving prop¬ 
erties <-f light sources as also with that of the illumination thus produced. 

ISa*ic I.si \\ of IMiolmnctr) . — Fig. 86 shows two concentric 
spheres of radii, r, and r,. Their inner surfaces are uniformly white and 
a jioint source of light, L. is concentrated at the centre. If Q is the total 
light emitted by L; then a unit of surface of the inner sphere (area of sur- 
face=4^r l s ) will receive a quantity of light 

1,1 = 477-r,* . (28) 


Similarly a unit of surface of the outer sphere (area of surface=4^r a *) 
will receive a quantity of light 

Q 


•ls = 


4 nr**' 


.(29) 


Hence 


Mi _>•; 


•(30) 


M* >i 

or the quantities of light received upon parallel surfaces are inversely as 
l he squares of l heir distances from the source. 

This law is commonly known as the Inverse Square Law; 
sometimes as tlie l,:iu of Di'dancc*. 


Total lntt‘li<«lty. —Consider equation (30) as applied to a sphere of 
unit radius; we shall have 



(31) 


this is. evidently, a constant for any given light source. It is called the 
Total Intensity, and is generally designated by the letter l. 
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If? 


Intrinsic Intensity or ISrillinncy .—Let tlie sourco In 1 a small 
sphere, radius R, instead of a |K>int; the li^lit emitted by each element of 
surface, dS, will then be 


Q I 

dq= * dS = - dS. 
‘ 47TR S R* 


(32) 


and, if dS = unity, dij = 


I 


It 2 


This represents the quantity of light emitted 


normally by unit area surface of the luminous source and is called the 
Intrinsic Intensity or ICrilliuncy ; its symbol is i. Hence the 
total quantity, Q, emitted by a luminous source is equal to the product of 
its brilliancy and its surface. 


Tlic l'nil. —Intensity of source must be measured in terms of the 
intensity of some specified source taken as a standard as e. g.. a candle 
prepared in a definite manner, an incandescent lamp run at some specified 
voltage, etc. 

Intensity of illumination must be measured in terms of the illumina¬ 
tion produced by such an accepted light source when placed at some speci¬ 
fied distance from the surface illuminated as e. g., a candle at one foot= 
the “candle*foot, ’’ etc. 



Fig. 87. 


Measurement »f Source Intensity. —Let L t and L, be two 
sources of light placed at a given distance, 1), apart. S is a thin, opaque 
screen with both sides, a and b, uniformly white. Its plane is at right 
angles to the line joining L, and L g . Move S to the right or left until both 
sides appear equally illuminated. Then if q,audq a are the quantities 
upou a and b due to L r and L a respectively, we have 


q 1 = ^andq, = £or^= d .! 


d,* 


.(33) 


And if I- l»e a standard source, K, we write 


1 , = K— 1 * . 
' d s * 


.(34) 


The Photometer. —This is a general term descriptive of the 
apparatus employed in making Photometric Measurements. While a 
great many basic schemes and consequent arrangements of apparatus 
are possible, nevertheless the Engineer and Electrician need only concern 
himself with those based on the plan just described (tig. 87) as thus far 
exj>erience has proven them siq»erior to all others for practical work. 
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Tiie essential parts of the Photometer (see fig. 88) are the Ilcncli (or 
Track), the Scale, the Screen, ami the Standard Light. The 
Itcncli is the structure upon which the Screen is moved when getting a 
“balance." It must be accurately straight and placed level. The “ Light 
Axis ” (line joining the known and unknown source) must be placed so as 
to be accurately parallel to the l>ench. 



The Settle is mounted upon the IScncli. It is uniformly divided 
into 100 or 1000 equal parts. Or it may be, and this is much to be pre¬ 
ferred, an Inverse Square Settle. Such a scale is determined by 
using equation (34), calling K unity, and. assigning various values to I, 
determining the corresponding values of d, and d s into which the total 
bench length must be divided. These points are then marked oil directly 
in values of Intensity. In use, therefore, balance is found and the reading 
multiplied by whatever may be the intensity of the standard [K of (34)]. 

The Screen (S of fig. 87) is a term used to cover the device upon 
which the two sources cast their light. It is placed upon a mounting 
adapted to move upon the bench; this mounting is called the Carriage, 

The lltiiiscn Screen or Sight Itov is the most commonly 
employed form of screen. It is shown in diagram in fig. 89. G is the 
screen proper—a sheet of thick paper with a star, circle, or other figure of 
transparent pajier placed at its centre. This spot is usually produced by 
oil or paraffin and is, hence, called a “ grease spot,” Viewed from either 
side this spot shows dark against a light ground for its own light and light 
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against a dark ground for the far light. The two mirrors, M and M 1 , are 
placed so as to throw these two fields forward to the eye simultaneously. 
When they apjiear the same, the screen being moved to and fro until they 
do so appear, the screen is in “balance” and the illuminations due to the 
two lights are considered e<pial. 

The l^iniiiiier>Ur<Mlliiiu INiolomef er^Sorccn was devised 
by Drs. Lummer and Brodhun of the Reichsanstalt, and used in the photo¬ 
metric researches of that institution. In this instrument but one eye is 
used, thus eliminating any error due to the varying sensibility of the two 
eyes, and each of the sources of light being compared illuminates its own 
field, these two fields being presented to the eye as a disoand circle resjtec- 
tively, the latter surrounding the former, and {having a 'sharp line of 
separation from it. 



Fig. 90. 


Fig. 90 shows the arrangement in diagram. C and X are, respectively 
the standard and the lamp being measured. S is an o|gique white screen 
of plaster of Paris receiving lights on its two sides from C and X, from 
which it is diffused to the two mirrors M and N. P is composed of two 
right angled prisms whose hypothenusal faces are spherical surfaces 
cut off by a plane, more of one being cut than of the other; when in 
contact, therefore there is a disc of light from cne source surrounded by a 
circle of light from the other sauce. Light from X normal to cd passes 


» 
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through both prisms where in contact, but sutlers total reflection into O 
when it strikes the outer plane circle. Light from C, on the other hand, 
passes through both into O, where in contact, but is reflected back and out, 
(being absorbed by blackened surfaces) where it strikes the outer circle. 
An eye at O sees, therefore: a disc of light due to C, surrounded by a circle 
of light due to X. 

This form of comparison apparatus is about four or five times as sensi¬ 
tive as any other form, and much greater accuracy can be obtained in a 
much shorter time. The average mean error of setting does not exceed O.o 
percent. In Prof. Patterson’s translation of Palaz, “Industrial Photom¬ 
etry ” it is remarked that "the conclusion may be drawn that the optical 
screen of Lummer and Brodhun is at present that which presents the 
greatest ad vantages.” 

Tin* (■nieral Problem ol' Photometry. —Photometry is, of 
course, not a strictly electrical matter. The value of all kinds of light 
sources, whether electrical or otherwise, are of interest and have often 
to be determined In the making of exact photometric measurements 
one of the greatest difllculties is that due to the light standard used 
not being of exactly the same color as the unknown light. Ability to 
determine equality of brightness regardless of color is greatly develo|>ed, 
however, by practice. Hence, in photometric work one must e.v/tect to 
Lave to acquire experience before successful work can be clour. 

S|M*c*lro-Plio(oniclry. —In this branch of photometric work l>oth 
lights are passed through prisms so as to form a spectrum. The various 
colors are then compared with one another, and a curve plotted showing 
the light intensity for each color region. This kind of photometry is, 
however, only practiced in scientific work. 

Standard* ol' Idglil.-- A Standard of' Idglii should, theoret¬ 
ically, satisfy the following requirements: 

(a) Be easily cajKible of reproduction. 

(b) Always give exactly the same light value when prepared iu the 
same way. 

(c) Be free from color. 

(d) Give the same light value regardless of temperature, moisture and 
barometric pressure. 

(e) Have a value approximating to that of the average illuminant. 

Many attempts have been made to fulfill the foregoing conditions. 

Some of the best known and most commonly employed types of standard 
lights are diseussed below. 

Tilt* Standard Candle*. —This was the first unit to come into 
general use and is still rather popularly considered to he the onlij ultimate 
standard. Intensities have, therefore, been expressed in “ Candle Power ” 
—written C. P. 

The Standard Candle, according to the English specification, must be 
of spermaceti consuming 120 grains of material (wick and all) per hour; 
wick must be of three strands, each with 18 to 21 threads. The candle 
must be 10" long, 0.9" diam. at base and 0.8" diam. at top, and weigh 0 to 
the pound. When burned under normal atmospheric conditions and a 
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flame height of 1.8" the light emitted is defined as of unit intensity = 
1C. P. 

Later suggestions (E. G. Love, Am. Gas Lighting Journal. March 5, 
’04, p. 326) would further fix the melting point of the spermaceti and a 
method of chemically cleansing the wick. 

Tl»c <*erm:tn Candle is more minutely specified but is approx¬ 
imately the same as the English caudle. It is made under the supervision 
of the '* Verein fftr Gasbeleuchtuug ” and sent out with their certificate. 
The material is paraffin rather than spermaceti and the standard flame 
height is 2". 

Experts are now agreed that the candle is not a reliable light stan¬ 
dard. This is l>ecause of the large variation of intensity for small differ¬ 
ences in the quality of the spermaceti or paraffin, for greater or less tight¬ 
ness of twist in the wick, for small differences in the height of the flame, 
tV' making from 3 to H'i difference in intensity e. g . and for small varia¬ 
tions in the amount of moisture. The sensitiveness of the flame to air 
currents, the quick and continual change in brightness due to the contin¬ 
uous untwisting of the wick, etc., also produe error. 

When the caudle is used two observers are needed; one to take the 
“ balance ” oliser vat ions, and the other to observe the flame height at the 
moment of “balance” as also to keep this flame height as constant as 
possible. The candles should be burnt in a “candle balance ’’ so that the 
rate of burning may also be known. Within small limits the C. P. may 
be taken as directly proportional (1) to the flame height and (2) to the 
amount of material consumed. 

The MUM liven Screen. — This is an orthodox A rgand Gas Burner 
with flame 3" high and straight glass chimney 2" in diameter. The light 
from this flame is cut off by a screen, in which is a slot l''x0.288". 
Viewed normal to the slot this llainc is supposed to have 2 C. P. irrespective 
of the gas pressure or its composition provided its illuminating power lie 
between 5 and 10 candles. A “ Carburetter ” lias been devised by means 
of which gas of any C. P. is claimed to give the same result. 

This screen has the merit of great convenience and easy regulation. 
A correction must be applied for internal reflection from the chimney 
wall; this correction varies with the distance. 

Tlic I'enlnne l.iimp. —This is a special form of lamp burning 
Pentane (C S U 1S ), a hydro-carbon. The flame burns inside a metal chim¬ 
ney with an appropriate opening in the centre and a gauge for accurately 
setting the flame height. The ]>entnne volatilizes at a temperature so low 
that the wick does not char and thus alter the rate of capillary supply of 
the combustible. 

The principal difficult}" with this lamp is that of obtaining pure jam- 
tane commercially. The lamp has been highly commended by an inves¬ 
tigating committee of the British Association. The flame is a very pure 
white. 

TIm* “ Amyl-Acctalc* ” or ‘‘ llcliu‘l >,, Unit. — This lamp has 
been adopted officially by the National Electric Light Association (Niagara 
Meeting, ’07) and, provisionally, by the Am. Inst. El. Engrs. (Proc. A. I. 
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E. E., ’07, p. 90). The latter body says, “The Hefner Alteneek Amyl 
Acetate Lamp * * * should he temporarily adopted as a concrete 

standard of luminous intensity, or candle power.” 

The lamp (seen at the right in fig. 91) is a simple cylindrical reservoir 
of metal carrying a vertical wick tube of german silver. This wick tul>e 
must have a certain definite height, diameter and wall thickness. The 
(lame should burn so that its [leak is exactly 40 ohms above the top of wick 
tube; this height is determined by an optical “flame gauge” attached to 
the lamp. When burned at this height and using the proper quality of 
Amyl Acetate the relation below is said to hold 

1 English candle= 1.136 Hefner Units. 

The Amyl Acetate should satisfy the following: (1) Sp. Gravity <$ 
15°c=0.872 to 0.876; (2) distilled in glass not less than 90£ shall pass over 
for temperatures between 137°C and 143°C; (3) reaction neutral and blue 
litmus not sensibly reddened; (4) with equal amount of benziue must not 
become turbid; (5) c. c. of Amyl Acetate, 10 c. c. of 90# alcohol, and 10 c. c. 
of water must give a clear solution; (6) a drop evaporated on white blotter 
must leave no s[>ot. Experience has shown, however, that pure Amyl 
Acetate is readily obtainable from reliable chemical houses. 

Various Corrections. — The intensity of the Amyl Acetate Unit increases 
2.5£ for each mm increase of flame height and decrease 3# for each 
decrease of flame height. There is also an humidity correction expressed 
by the equation, 

1=1.049—0.005511.•..(85) 

when h is the humidity in liters of moisture to the cu. meter of dry air 
and I is the corresponding illumiuating power. 

For increase or decrease of barometric pressure we must add or sub¬ 
tract for each inch of pressure from the normal of 30". 

To sum up, the Amyl Veclalr I,nni|» is innjuestionably the most 
reliable and convenient light standard thus far suggested. For this 
reason, as also on accouut of its small numerical value, it is best used as a 
primary standard only to lie occasionally compared with the greatest 
accuracy with some other, larger valued and proper colored light, which 
shall be the Secondary or 

Til© Working Standard. —The preceding standards are Primary 
or Ultimate Standards. In actual practice a Working Standard, 
itself occasionally carefully compared with the Standard, should be used. 
In this way we may choose a form whose color is the same as that of our 
unknown light and whose intensity value also is of approximately the 
same value. In Incandescent Lamp Photometry an incandescent lamp of 
the same nominal C. P. as the unknown, run at slightly l>elow C. P., and 
with its C. P. in one direction exactly determined makes the most satisfac¬ 
tory Working Standard. 

Tlic Photometry of IiicaiidcMcciil Lump*. —The C. P. of 

an incandescent lamp varies with the voltage at which it is run. A volt¬ 
meter must be constantly employed, therefore, during such measurements, 
first to see that the voltage does not vary during the determination and, 
further, in order that the exact voltage corrresponding to the measured 
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C. P. may be known. A rheostat capable of finely varying the applied 
voltage should also be employed. 

The C. P. of an incandescent lamp also varies with the direction in 
which it is taken. Here the Universal Socket (W4C02) may be employed; 
this allows measurements in a large number of directions to be made and 
the corresponding values may be later laid olf in appropriate curves. A 
more convenient arrangement and one now almost universally in use 
among the lamp manufacturers and large users is the Rotator (W4594). 
This allows the lamp to be continuously spun on a vertical axis during 
the measurement so that the latter gives, immediately, the Mean 
Horizontal C, I*., or. if the rotator, W4596, is used the Mean C. I*, 
for all zones varying by 5° from the horizontal may also be had. 

Tlit* Photometry of Arc Lamp*. —The C. P. of an arc lamp 
depends upon quality of carbons, voltage applied, air pressure, etc. 
Hence, photometric measurements are not satisfactory except for purposes 
of investigation or in connection with the development of improved types 
of lamps. 

In Arc Photometry, to avoid removing the arc lamp tool far, its light 
must be cut down in a known ratio. This may be done either by concave 
lenses (see Ayrton) or by a disk with adjustable open sector revolved so as 
to alternately intercept and transmit the beam. 

To get the arc C. P. in axis other than horizontal the lamp may be 
arranged to describe a circle (at the extremity of a proper arm) in a plane 
perpendicular to the bench, the center of such circle being the axis of 
lights. An inclined mirror at the center and moving with the arm keeps 
the light rays always down the track upon the screen. 

Tilt* Photometer Itoom. —A special room for photometric work 
is desirable but not necessary. Its walls should be, preferably, dead black 
and it should be well ventilated without drafts. Lights easily turned off 
and on should be provided, but should be so arranged as not to throw their 
rays directly into the eyes. 

Choice or a Photometer.- -Every photometer no matter how 
simple or cheap, must satisfy the following: 

(1) Distance between lights must be accurately determinable. 

(2) Adjustments to bring the screen and both lights into the same 
horizontal line, itself parallel to the scale, must be provided. 

(8) The index and scale must give the true position of the central 
plane of the screen proper with reference to the two lights being com¬ 
pared. 

(4) The “Track ’’ or “ Bench " must be straight; in this way the plane 
of the screen will always remain strictly parallel to itself. 
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THE WILLYOUNG PHOTOMETERS. 

These are made in a variety of ty|>es as listed below and to satisfy all 
average demands from those of the occasional user to those of the large 
manufacturer or central station. Photometers intended especially for 
investigation and the most exact work are also provided. 

All of the Willyoung Photometers have l>een most carefully worked 
out in every detail and will be found strictly as represented. That they 
represent real merit is evidenced by the fact that among purchasers may 
lie mentioned: The Case School of Applied Science, The Edison Illuminat¬ 
ing Co. of New York, The Narragausett Electric Light Co., The Zanesville 
Electric Light Co., The University of Vermont, Worcester Polytechnic 
Institute, Harvard University, Adelbert College, Colorado School of Mines, 
Ohio State University, Lewis Institute, Yale University, University of 
Virginia, Clarkson School of Technology, Washington Agricultural Col¬ 
lege, etc. 

The “ Reichsanstalt ” Photometer is the form devised, adopted and 
recommended by the Imperial Reichsanstalt in Berlin. It is essentially a 
laboratory instrument, intended for the most exact work, and most suit¬ 
able for the use of those making a scientific study of illuminants. The 
list of accessories which may be fitted to this instrument is large, and 
each accessory is provided with all jxissible adjustments. 

The Willyoung No. 1 Station Photometev has been designed esjiecially 
for large users, central station, manufacturers, engineering schools, etc., 
where a first class, all around instrument, cai>able of high accuracy and 
having all the conveniences for a large quantity of work is desired. 



KIk. 01 . W4581 \Y45ttt. Reichstanstalt Puecision Photometer. 
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The VVillyoung No. 2 Station Photometer is a more simple ami less 
expensive instrument than the No. 1, although comprising essentially the 
same elements. It is made with accuracy and may be relied upon to do 
excellent work with considerable rapidity. To those not wishing to go to 
the expense of the No. 1 instrument, and to others who only require a 
photometer to make occasional measurements, we confidently recommend 
this instrument 

W4581. Itcicli*uu*tult Precision Photometer . $105.00 

Two meters (80 inches) between lights. Comprising following parts: 

(a) Bench, consisting of two cold rolled and absolutely straight steel 
shafts brought accurately parallel to one another ami in the same plane 
and supported upon a number of suitable castings, each of which is pro¬ 
vided with leveling screws working in a socket to lie screwed to the table 
or brackets upon which the instrument is to be mounted. 

A metal scale is screwed to the front bar of the bench and is engine 
divided, the divisions being in white on black ground. The graduations 
are in mms. and are numbered in both directions. 

(b) Amyl acetate Staudard Lamp with Reichsanstalt certificate.) 

(c) Lummer-Brodhun Comparison Screen. 

(d) Platform for Amyl Acetate Lamp. 

(e) Socket for Standard Incandescent Lamp. 

(/) “ “ Incandescent Lamp to be measured. 

(flr) Two End carriages. 

(ft) One observing carriage. 

The end carriages ({/) are for the “standard” and “unknown” 
illuminant respectively. They thus take (d), ( e ) and (/). These carriages 
have both a coarse (clamp) and fine (rack and pinion) adjustment by which 
the pieces they supj>ort may be raised or lowered so as to bring the two 
lights and the center of the observing screen all in the same axis and 
parallel to the plane of the lieuch. Guard clamps, preventing the 
carriages from l»eiug accidentally knocked from the track, are provided. 

The observing carriage takes (c), the Lummer-Brodhun comparison 
screen—or any other form of screen which it may be desired to use. A 
slow-inotiou screw is provided for effecting fine adjustment along the 
track. For reading the scale there is a small shaded incandescent lamp, 
together with key and binding posts. Normally this little lamp is shunted 
out of circuit; by depressing the key the scale is temporarily illuminated 
at the index. 

W-1582. Iteicli*nn*tall Precision Photometer . $217 IMl 

Three meters (120 ') between lights ; otherwise same as W4581. 

W4584, illyoimg \». I Station Photometer . $175 00 

Two meters (80”) between lights. 

The liench proper is made in the same manner and to the same dimen¬ 
sions as that of the Iteichsaustalt Precision Photometer’ All the fittings 
and accessories used with the Heichsanstalt form may therefore be used 
with this form. 

The scale is engine divided on brass, white on black background—and 
is in inverse squares—reading directly in candle power. 
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Two graceful, cast pillars support the bench at each end. On the one 
bench is the rotator (W4594), while the other carries the .socket for the 
Standard Incandescent Lamp. Binding posts are provided for tapping off 
voltmeter connections from the two lamps, as also for inserting an am¬ 
meter in the circuit of the “ unknown ” lamp. 

On the front of each pillar top is a finely adjustable sliding rheostat for 
varying the voltage of the two lamps. 

The motor driving the rotator is mounted on the pillar as shown; it 
has a rheostat for varying its speed. 

Both rotator aud standard lamp holder have vertical adjustments for 
their lani]>s by means of which their centres of illumination may be 
brought into the axis of the observing screen. 

The screen is an improved Bunsen screen with specially ground 
mirrors. It is reversible as a whole so as to eliminate difference errors of 
the two eyes, the two sides of the screen, mirrors, etc. ; the screen proper 
(“grease spot ”) is also independently removable and reversible. The 
carriage by which it is supported has no vertical adjustment as in the 
Rotator and Standard holder. A small shaded lamp just over the index 
lights up the scale momentarily upon depressing the little key at its side. 

The combination of screens cuts off all light except that which goes 
straight down the track to the observing screen. 

To sum up the Willyoung No. 1 Station Photometer comprises the 
following parts: 


Bench mounted upon two cast pillars. 
Engine divided candle power scale. 
Rotator W4504. 

Motor for driving Rotator. 

Holder for Standard Lamp. 

Rheostat for Rotator Lamp. 


Rheostat for Standard Lamp. 
Carriage for Bunseu screen, 

Bunsen Screen (reversible). 

Two Track Screens. 

Two End Screens. 

Two Standard Incandescent Lamps. 


W4586. Willyoung Xo. I Station Photometer . §190 00 

Three meters (120") between lights. Otherwise same as W4584. 

VV4588. Willyoung Xo. 1 Station Photometer .§213 00- 

The same as W458G except that the Lummer-Brodhun Photometer 
Screen is substituted for Bunsen Sight Box; also Rotator W4596 is sub¬ 
stituted for W4.">94. 

W4590. Willyoung Xo. I Station Photometer .$230 00 

Three meters (120") between lights. Otherwise same as W4588. 
W4392. Willyoung Xo. 2 Station Photometer, 

(without motor.) §07 50 
Two meters (80") between lights. Bench or photometer bar is of cold 
rolled steel braced with iron and japanned; it carries a brass scale, engine 
divided, to read direct in C. P,; white divisions on black ground. Scale is 
set at an angle of 4-V so as to make reading easy without stooping. The 
whole is supported by a vertically adjustable pillar. 

The screen is an improved Bunsen with best mirrors and reversible for 
elimination of differences of eye sensitiveness, mirror inequalities, etc. It 
mounts upon a simple carriage, moving without friction upon the top of 
the bar. 
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Rotator and Standard Lamp Socket are each mounted upon a small 
sub-base, each of which carries as well a sliding rheostat for bringing the 
voltage to the desired value. 

In setting up the instrument the several parts may be mounted ui>on 
one table top or, if prcfered, bar, rotator and standard lamp each upon a 
separate bracket or pedestal. (Table shown in Fig. is not furnished.) 

In reversing the Bunsen screen (or any other screen of the Willyoung 
make) the screen turns upside down, and not jus in most screens previously 
used, through 180° of horizontal arc, in the latter case requiring the photo¬ 
meter far enough from the wall for the observer to stand on both sides of 
it. The Willyoung Photometers may all be placed very close to the wall 
so as to economize space to the greatest j)os.sible degree. One “ Standard ’’ 
Lamp of 16 C. P. is supplied. _ 



Fig. 94. W4586. 


W4594. Rotalor . §30 00 

For obtaining Mean Horizontal Candle Power; complete and ready for 
belting to driving motor. The lamp rotates upon a vertical axis driven by 
a small motor or other outside source of power through an intermediate 
friction pulley. A simple variable clutch allows this pulley to shift along 
its friction plate thus varying the speed within wide limits and without 
sto])jriiuj the rotator. 

The lamp socket is vertically adjustable so that any size of lamp may 
have its “center" brought into the “axis of lights.” 
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W4596. Universal Itolnlor . . $40 00 

Same as W4594 except that axis of rotation may l»e set at any desired 
angle (by steps of 5 ) with the vertical, thus allowing the mean C. I*, to be 
obtained in any zone. A positive pin clutch B catches the frame at each 
desired angle. These angles are all variable and obtainable without stop¬ 
ping the rotation. 

W4598. Arc Light .11 hr or . $80 00 

For W4580 to W4-193 inclusive for use in arc light irork, with divided 
arc and circles. 

W4600. Dispersion Lenii .. $30 00 

For cutting down the intensity of arc lights. Three lenses of different 
foci with adjustable holder and screen and plane glass of same composition, 
for determining the absorption. For W4580 to W4192 inclusive. 

W4601. isolating Adjustable Sector. 

For reducing the intensity of arc lights in a known ratio. 

W4002. Universal Lampholder . $90 00 

For holding an incandescent lamp whose C. P. curve is being obtained. 
Rotation of the lamp about two perpendicular axes is provided for, there 
beiug divided circles for exact reading of the angles; in this wav every 
possible face of the lamp can be directed against the comparison prism. 


For VV4581 to W4-VJ2 inclusive. 

W4604. Liimmer-Itrodliiiii Photometer Screen .$00 00 

As described previously, fig. 90—ready to slip into the carriage of 
W4581 to W4592 inclusive. 

W4606. Ltimmcr-ISrodhiiii Photometer Screen.$7-1 00 

Same as 4004 but with two totally reflecting right angled prisms sub¬ 


stituted for the usual reflecting mirrors as suggested by and made for Prof. 
B. F. Thomas of Ohio State University. By the use of these prisms the 
possibility of unequal absorption, always present when mirrors are used, is 
entirely done away with. 

B5395. Candle Balance . $45 00 

Arranged to fit the carriages of Photometers W4581-W4590. Either 
one or two candles ma}' be used. These candles are individually adjust¬ 
able for height, as is the balance as a whole. 

W4808. Biiiimcii Might Box .*. $25 00 

Arranged to fit-the carriages of the Keichsanstalt and the No. 1 Sta¬ 
tion Photometers. 

W4C08. Bmiocn Might Box . $18 00 

Ready to bo attached to any style of carriage. 

W4610. Amyl Acetate Lamp . $25 00 

As previously described. Made in Germany and standardized for us 
at the Reichsanstalt, Berlin. It is supplied with the Reiehsanstalt certifi¬ 
cate of accuracy. 

The Am. Inst, of El. Engs, have recommended that “the Hefner- 
Alteneok Amyl Acetate Lamp furnished with test certificates from the 
Physikalisch-Technische Reichsanstalt at Charlottenburg, Berlin, should 
be temporarily adopted as a standard of luminous intensity or candle 
power.” 
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(See La Lumiere Electrique, Vol. X, p. 501; Elek. Zeitschrift, Vol IV, 


18S3, Vol. Ill, p. 20, 1884.) 

W4612. Chemically Pure Amyl-Acetate .$2 50 

For use with the Amyl-Acetate Standard (W4G10); j>er pint. 

W4614. Slaiulanl Sperm Caudles per lb. (6 candles).§2 50 

Best English manufacture, and as used in English practice, each. 50 

W4610. Standard Incandescent Lamps per pair. 2 00 

Carefully standardized 16 caudle power incandescent lamps for use as 
a secondary standard in electric light photometry. 

W4618. Mel liven Screen . $38 00 


With two slots. For ordinary illuminating or carburetted gas. 

Unless specially culled for all lamp sockets in any of our Photometers 
accessories will be of the Standard Edison type. If so ordered any other 
standard make of socket will be substituted without additional charge. 
W4619. Weber’* Portable Photometer . $175 00 

This instrument is very easily manipulated and gives very satisfactory 
and accurate results. Large numbers are used throughout Europe espe¬ 
cially. Three kinds of measurements may be made with the aid of this 
photometer, viz.: 

First. — Measurements of the intensity of sources of light, such as 
Hames, etc., having the same color as the standard. 

Second. — Measurements of diffused light having the same color as the 
standard. 

Third. —Measurements of intensity, which light is of a different color 
from the standard. 

The standard is a small benzine lamp and the screen a Lummer- 
Brodbam. 

The instrument is small and compact and does not weigh over 20 or 
25 lbs. It may be easily carried from place to place and serves excellently 
for street measurements of arc lights. 

A pamphlet describing this instrument in detail will be sent on apjdi- 
cation. 


DIRECT READING (INVERSE SQUARE) SCALES. 

The scales listed below have been computed with the greatest care. 
They are engine divided and are guaranteed absolutely correct. They read 
from to 50 i. e.. if one candle be the standard the bar will read from s ' a 
to 50 C. P. If the standard be a 16 C. P. lamp the bar will read from 5 * a 


xl6=.32 to 800 C. P., etc. Of brass. 

W4620. Two Meter* Between Light* .$10 00 

Graduations and numbers in white on dead black background. 

W4622. Three Meter* Between Light* . 12 50 

Graduated in same manner as W4G20. 

W4624. Two Meter* Between Light* . 10 00 

Graduations in white on black background. 

W462G. Three Meter* Between Light* . 12 50 

Graduated in same manner as W4024. 
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JUST OUT. 

THE “AONE” PORTABLE PHOTOMETER. 

For some time past there has l>een an increasing demand on the part 
of salesmen, small stations, engineers doing occasional testing, etc., for a 
small but well made Photometer, reasonable in price, compact ami light, 
and ca|Kible of giving good commercial results on incandescent lamps. 
We have designed this instrument with a special view to this demand and 
believe that it properly fulfills these requirements. The whole instrument 
is ordinarily contained in a rectangular leather covered case measuring 
20 "x10"x8" and weighing about 25 pounds; handle and leather sling strap 
are provided. In use the lid is raised and thrown back; the two ends fall 
down; both ends slide into the bottom and may now be pulled out until 
motion is limited by the stoi>s provided. On one end is the working 
standard which is a carefully tested 16 candle power lamp. The other end 
carries a small rotator upon which the lamp to be tested is placed. This 
Rotator is revolved by a small friction wheel attached to a hand lever. 
The screen is a modified Bunsen and the scale a direct reading scale. The 
hood of the Bunseu screen is turned upward slightly so that readings may 
be taken without stooping. Two curtains are arranged to throw around 
the lamps and thus keep the light from the eyes. The connections are so 
arranged that both the standard and the lamp to be tester! are in parallel 
with the same circuit. If then the voltage of the unknown is the same as 
that of the known the result in candle power will not be seriously affected, 
if the working voltage is somewhat more or less than the designated volt¬ 
age since the illumination may be assumed to vary for each lamp in the 
same proportion for a small change of E. M. F. If the unknown voltage 
is not the same as the standard the proper difference allowance may be 
made upon the small Rheostat forming a part of the apparatus The con¬ 
nections are easily changed at will, so that the two lamps may be run on 
separate circuits in the usual way, only, of course, a Voltmeter will be 
required to fix the voltage. 

Two standard lamps are always furnished; one should be used as a 
working standard and the other should be carefully kept and only occa¬ 
sional reference made to it. 

Adapters for Edison, Westinghouse and Thompson & Houston sockets 
are supplied. 

W4G30. “Aonc” Portable Photometer .$50 00 
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MAGNETOMETERS, DIP CIRCLES, 

AND OTHER INSTRUMENTS FOR MAGNETIC SURVEYS. 

The demand for instruments of this character is so limited and the 
diversity of all admittedly excellent types so great that we have thought it 
best not to specifically list anything. 

Apparatus of this kind is not regularly made by any American manu¬ 
facturer. There are, however, several foreign concerns who have given 
special attention to this subject, working under the direction of eminent 
foreign authorities. We have taken pains to possess ourselves of all litera¬ 
ture on this subject as it has appeared, and have complete catalogues. We 
shall be glad to go into the matter with those interested and to place our 
knowledge and catalogues at their disposal. 

Our facilities for making such apparatus from special design are good 
and we shall be glad to give estimates at any time. 


OTHER MAGNETIC APPARATUS. 

W4632. Ilopkinson’* Pcrnicumeter .$80 00 

(See Hendet son, p. 291.) A very massive wrought iron circuit has a 
cylindrical portion wound with two magnetizing coils. This cylindrical 
part is cut midway between ends so that one-half may be suddenly with¬ 
drawn; a small test coil fitting over it is thus released and jerked away 
by a suitable spring. Connected with a ballistic galvanometer the throw 
is, of course, proportional to the liues in the core. By making cores of 
the various irons we thus test permeability. 

W4633. Perinenincter (S. 1*. Thompson**. Form).$125 00 

This is a work-shop instrument for determining permeabilities by 
measure of the tractive force required to detach two plane surfaces from 
one another when a magnetic field passes lines of magnetic force perpen¬ 
dicularly through the surfaces. The specimen to be tested slips through a 
hole in the top of a massive iron yoke and through a bobbin in which the 
magnetizing coil is wound. The lower end of the specimen is faced olf 
and rests on a similarly faced part of the yoke. The traction required is 
measured by a spring balance. See Jour. Soc. of Arts, Sept. 12, 1890, also 
Ewing’s Magnetism in Iron and other Metals, p. 248. 

W4634. ltismiiili Spiral for tile lleaMirniinil of Strong 

Magnetic Field*, as suggested by Lenard.$25 00 

This instrument makes use of the well known fact that Bismuth 
changes its resistance in a magnetic field by an amount depending ui>on 
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the strength of field. A one nun. Bismuth wire is wound non-inductively 
in a fiat spiral about SOmms. in diameter and retained between two little 
fiat discs of mica. The ends are soldered to copper leads passing down 
through a hard rubber handle to binding j>osts, from which leads may be 
taken to any Wheatstone’s Bridge or other resistance measuring device. 
The change of resistance is about 5 per cent for a change of 1,000 lines of 
force in the magnetic field; this is given accurately by a calibration curve 
furnished with each inftrument. 

This device is largely used in Europe among dynamo manufacturers 
for testing the fields of dynamos and motors, the exceeding thinness of the 
spiral allowing it to be readily slipped between any armature and pole 
piece even when the former is being driven at full sj>eed. It will also 
prove useful in more refined laboratory work. 

W4634A. Snap Coil for McnMii'ing Intensities of Mag¬ 
netic Fields, as designed and made for Columbia College.$25 00 

A coil 1 inch in diameter, of fine wire, is so mounted that it can be 
rapidly spun through 1H0 on release of a catch, earth inductor style. 
With a ballistic galvanometer this is very convenient for measuring the 
strength of dynamo and motor fields, etc. 


“ ARTIFICIAL LINES” FOR TELEGRAPH AND TELEPHONE 

INVESTIGATION. 

We are prepared to supply Artificial Lines for experimental work in 
telegraphy or telephony ami of any desired dimensions. These lines may 
be made either non-inductive with distributed capacity or inductive with 
distributed capacity. We are prepared to bid upon lines of any specifica¬ 
tion. We are also prepared to furnish Artificial Lines with distributed 
capacity and self-induction as proposed by Dr. l’upin (see Proc. Am. Inst. 
El. Engrs.). 

W4685. Artificial Lino; K. K. = 10,000. Price on application 

This makes a good size line for telephone experimentation. The Line 
is separated in the middle so that each half may be used independently. 
Each half consists of 5 coils of '>00 ohms each. At the terminals of each 
coil is joined one side of a Mica Condenser with a capacity of y 2 M. F. 
The K. R. value of each half line is, therefore, 2,.TOO. The other side of 
each condenser has joined to its end a binding post. The whole is 
mounted on a polished case with a hard rubber top, 

W4A36. Artificial Line, dec. P)'ice on upplication. 

Same as preceding but with resistance and condenser joined up to 
blocks, so that individual resistances and individual condensers may or 
may not be used at will. Each condenser may or may not be short cir¬ 
cuited by its own plug. 
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PENDULUM KEY SET. 

l'or Complete Haller)' Tests, Condenser Tests, amt <tniek 
Fleetrieal Measurements Generally. 

This is a new instrument devised originally for use in our own Test 
Room. It is most useful in connection with any measurement which 
requires opening or closing, or both, or a number of circuits at certain 
intervals with relation to one another. In Condenser work, for example, 
where a Condenser must be discharged, short-circuited, etc., in succession 
and at definite intervals the work is much more accurate and entails a 
much less mental strain. For complete Pattern Testa, also, where the 
Battery must be closed for a short time through resistance and a Con¬ 
denser charged and discharged during this time, this apparatus is invalu¬ 
able. Essentially there is a pendulum 18 inches long, pivoted, carrying 
two bobs, one above and one below the pivot, by means of which the time 
of swing may be widely varied. This pendulum is tipped with a steel 
paddle which sweeps over the arc of a brass circle the plane of which 
lies in the plane of swing. The keys, which may Ik* either make—circuit 
or break-circuit, at will—are attached to this arc, and may be shifted 
along the arc as desired By changing the positions upon this arc the 
relative time occupied by the paddle in getting from one to the other is 
changed. It is obvious that any number of circuits may be opened or 
closed, or both, in any desired order. The pendulum is released by a 
special key upon base, and is caught at the extreme of its swing by a 
special clutch. When turned over on the starting j>oint the galvanometer 
is short circuited and so remains until the pendulum is tripped. 

The instrument is mounted upon a i>olished base and is well finished. 
Four "make" and four "break " circuit keys are furnished. 

.4 photograph and working drawing trill l>e sent on appplication. 

W4037. I*oii <1 it I ii in Key Set. l‘rice on application. 

W4638. Fleet rieal Contact Maker, as supplied to the Navy 
Department for use in measuring acceleration in turrets of war vessels. 
The instrument is formed much like a tacheometer and consists of a 
geared Contact Maker enclosed in a case with main shaft, which may 
be thrust into the center of any shaft under test Three sets of gears are 
supplied so that the electrical circuit is closed once, twice or five times 
for one revolution of the main shaft; or once for cither one, two or five 
resolutions of the main shaft. The wedge of the Contact Maker is adjust¬ 
able so as to allow for varying length of contact, and the brushes are also 
adjustable. A bracket is provided by means of which the instrument 
may attach permanently to the wall, and may be |>erinanent]y connected 
as well to the shaft under test. Pt ice on application. 
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FESSENDEN PORTABLE CONTACT MAKER. 

W4639. rcxscmlcn Portable Contact linker .$8<> 00 

As designed by and made for Prof. R. A. Fessenden, of Western Uni¬ 
versity, Allegheny, Pa., (See Electrical World, Dec. 5, 1896, p. 689), for 
quick and accurate tracing of alternating current curves. It is constructed 
much like the well-known portable tachometer with a spindle whose point 
is to be inserted in the center of the dynamo shaft. A pointer at the eud 
of a vertical rod carries a vane dipping into a cup of oil and indicates the 
angle at which contact is made. By turning the handle by which the in¬ 
strument is held this angle may be changed, the angle being read off upon 
the graduated degree scale. A condenser and Weston Voltmeter joined to 
the instrument in parallel give the corresponding E. M. F. values direct. 
With this instrument Prof. Fessenden states that “ curves may be taken 
with a mean error for each ordinate of not over and in times greatly 
smaller than is possible with any other form of contact maker.” The spin 
die is mounted on ball bearings and the instrument is otherwise of hard 
rubber and nickle-plated brass. 

W4639A. Improved Contact Raker for taking alternate cur¬ 
rent curves with either ballistic galvanometer, electro¬ 
meter, or electro-dynamometer.§75 00 

Insulation is very high so that the device may be used on high A. C. 
potentials with perfect safety. Has a universal coupler adapted to any 
sized shaft up to 2\£' diameter. Of metal throughout nicely finished in 
japan and lacquer. 

W4639B. Automatic Contact Raker .$123 00 

Similar to W4639A but with electro-magnetic rachet device to advauce 
the angle; this angle is variable at will and is determined by the setting of 
a pin on the instrument. The advancing is effected by simple closure of a 
circuit from any point. 

Further particulars and photograph on application. 

W4639C. Hedcll-Rynn Jet Contact Raker as devised and 
employed by Professors Bedell and Ryan. (See Trans. Am. Inst. El. 
Engrs., Oct. 18, 1*93.) /Vice on application. 

Gives a perfectly constant and instantaneous contact, which is 
entirely free from the usual variations produced by exidation and wear of 
bearing surface. 

We are the sole authorized makers of the Bedell-Ryan Contact Maker. 
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NORTHRUP OSCILLATING CURRENT GALVANOMETER, 

con (iiuitTZi w v\o; resonance 11:\peri rents 

AXD FOE THE DETECTION OK (OKr.\KiSO\ 

or moil fre<ii;excv currents. 



imimjB! 


Fig. 95. \V4041*. 

W4640. Xurllirup Oscillating Current (iSalvauouicter.. $4~> 00 
Tlie working of this instrument depends upon the principle that when 
a metallic disc is suspended in a coil, the plane of the disc making with the 
plane of the coil an angle of al>out 4-T the disc will tend to rotate, when 
alternating currents are sent through the coil, so as to increase this angle. 

The instrument is constructed to be exceedingly sensitive, to have a 
minimum of self-induction, and practically no capacity. The disc is made 
of pure silver about „Y' thick and !> mm. in diameter. Three coils are 
furnished with each instrument. One coil has about 20 turns of No. 20, 
one about 40 turns of No. 42, and one of about one hundred turns of No. 86 
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B «£ S copper wire. Each coil is wound in two halves, so that the silver 
disc may he dropped down through the suspension tube and between the 
two halves of the coil. The inside diameter of the coils is about 1 nun. 
greater than the diameter of the disc. On either side of the hard rubber 
upright piece which supports the coils are the poles of a permanent magnet. 
The coils are set at an angle of 41° to the line joining the two poles and the 
silver disc hangs so that its plane is in this line. 

The silver disc is fastened upon a light glass stem which carries a very 
small and thin mirror. This system is suspended upon au exceedingly fine 
quartz fibre. The complete period of swing of the system is about 12 secs., 
and the magnet quickly dampens the oscillations to zero. For small angles 
the deflections are proportional to the square of the current and to its 
frequency. Hence as long as the frequency remains constant two currents 
are to each other as the square roots of the respective deflections indicating 
them. 

This instrument replaces and is far superior to the telephone in all 
cases where feeble rapidly varying currents are to be detected or compared. 

The telephone fails to be of service when the frequency of the currents 
becomes very great; the present instrument rcsjxmds to currents of any 
frequency including such as are set up in a Hertzian resonator. Since the 
self-induction of the instrument is very minute, it can be connected in 
series with any circuit in which rapidly oscillating currents are passing 
without appreciably changing their frequency. The instrument, therefore, 
serves in the performance of many Hertzian experiments. Thus it may be 
used to find the nodes along a wire. 

Unlike the Electrometer its sensitiveness can be varied by non-induc¬ 
tive shunts, and it can be used with long non-inductive leads. It is especially 
adapted to experiments on electrical resonance;connected in a Wheatstone 
bridge made of non-inductive resistances it admirably serves for measuring 
liquid resistances. 

It may be used like the telephone, but with currents so rapidly oscillat¬ 
ing that the telephone would not respond to them, to plot the lines of 
current flow in metallic plates. These lines of flow’ would not correspond 
to the lines of flow of direct currents. Thus an interesting field for 
investigation presents itself. 
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Since the instrument resj»onds only to alternating and pulsating 
currents, and not to direct, it can be used to determine if in any case a 
current is direct or pulsating. Thus the discharge of a storage cell 
through a low resistance is supposed to be more or less pulsating. The 
instrument would determine this |x>int. 

In short, we here ofFer an instrument which is nearly as sensitive for 
rapidly alternating currents as a Thompson galvanometer is for direct cur¬ 
rents and many fields of investigation are thereby opened up. For special 
experiments with this instrument and its theory see Electrical World, 
Dec. 18, ’5)7. etc. 


WILLYOUNG HIGH POTENTIAL TRANSFORMER. 

FOR PROMCIXC; RESOXAXCE PHENOMENA, HERT¬ 
ZIAN WAVES, VACI7I .FI TI RE EXPERIMENTS, ETC. 

W4645. Willyoimg High Potential Trand'oriiiei' .S75 00 

Mounted in polished inohogany case, with double spark gap, etc. The 
transformer measures (outside) 6“ x 10" x 11" high and weighs 85 ll»s. 



« 

Flu. U5A. W4M5. 

There is proi»nbly no single piece of apparatus which is of so extensive 
service in the performance of interesting electrical cx|>erimcntsas the high 
l*otential transformer. Every known exjieriment involving the use of 
oscillating currents, including HerLx.ian experiments on electric waves, 
Tesla’s high frequency experiments, Pupin’s resonance experiments, X Ray 
and vacuum tube experiments, etc., can be best i>erformed with the assist¬ 
ance of this piece of apparatus. While the transformer itself is somewhat 
costly and difficult to make, the subsidiary ap]»arutus needed in the vari- 
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ous e.\|>eriments can in the main lx? “ rigged up ” on short notice ami with 
slight expense; thus a physical laboratory provided with a high potential 
transformer is equipped for a very great variety of experiments. 

With the single exception of vacuum tube and X-Ray experiments 
where a unidirectional discharge is required, the high jotential trans 
former replaces and is in many ways superior to the induction coil. Its 
su|ieriority rests upon the fact that the supply of energy from a trans¬ 
former is continuous, while with an induction coil the supply of energy 
comes only at intervals which are great compared with the actual time of 
supply. 

For a detailed description of a few of the ex|>eriments for which the 
transformer is useful, consult an article in the Electrical U'orld. “ On In¬ 
duction with Currents of High Frequency at Long Distances,’’ December 
18th and 2">th, by Dr. E. F. Northrup. 

The transformer herein descril>ed is put up in a cherry box, highly 
polished It is provided with a double discharge gap between balls made 
of a non-arcing metal. This gap is enclosed in a hard fibre box so that the 
discharge is practically inaudible. 

The object in making the discharge gap double is to make the oscilla¬ 
tions which will accrue in a circuit in series with it more forcible than 
they would be were the gap single. However, in some Hertzian experi¬ 
ments it is desirable for obtaining the l>est oscillations that the ]>artial arc 
which forms across the discharge gaps should l»e forcibly blown out. This 
requirement is provided for. The glass windows upon opposite sides of 
one of the gaps unscrew and in the place of one of them a tube to which a 
rubber hose can be fastened is inserted. The air blast can then be given 
by a foot bellows or furnished by means of running water. 

In working with the transformer it is often desirable to obtain the 
high potential and still have a small current flow in the circuit of the sec¬ 
ondary of the transformer. The result is obtained by inserting a small 
condenser in the circuit. The cover of the transformer box is provided 
with three binding posts between two of which such condensers may be 
inserted. Likewise resistances or inductance. The primary coils end in 
four binding poets by means of which they may l>e connected up in series 
or multiple, according to the potential of the alternating circuit employed. 
The current in the primary can be cut down as desired by external induc¬ 
tive resistances. The insulation of the transformer is very high so that a 

discharge can be drawn from its secondary without danger. It is so de¬ 
signed that the heating is insiguificant and the current required very 
small. It must Ik* understood, however, that if the secondary discharge 
is passing as an arc the secondary is practically short circuited, and there¬ 
fore the primary will take an undue current. It is always well, therefore, 
in using the transformer to have a condenser in series with its secondary’. 
This condenser should have a capacity as great or greater than the con¬ 
denser, which may be used in the outside circuit in series with the dis¬ 
charge gap. In this case there will be scarcely any' arc formed in the dis¬ 
charge gap and the length of the discharge between the balls will not be 
diminished. 
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CHLORIDE OF SILVER PORTABLE DRY CELL 
TESTING BATTERIES. 

These batteries are highly recommended for “ testing" purposes. The 
cells are hermetically sealed, so that there is no spilling of acid. Any 
number of cells from 1 up to maximum capacity of battery can be used, 
by means of connecting cord provided. With exception of W5007-W5009 
each battery is equipped with a current reverser. The E. M. F. is about 
1 volt j>er cell. 

W5000. 100 Cell Capacity; weight about 15^ U*s. $100 00 


W5001. 

84 

• 4 

• 4 4* 

“ 14 “. ... 

. $4 

00 

W5003. 

60 

4 • 

44 44 

“ io>4 “. 

. 60 

00 

W5008. 

50 

*4 

II II 

“ 10 “. 

. 50 

00 

W5004. 

40 

CC 

tl 14 

4 - “ . 

. 45 

00 

W6005. 

82 

41 

II II 

«4 Ml/ 44 

°A . 

. 38 

50 

W5006. 

24 

ll 

4 4 14 

" 8 ". 

. 28 

00 

W5007. 

16 

44 

“ without 

current reverser. 

. 18 

00 

W5008. 

12 

44 

II 44 

14 14 

. 13 

50 

W5009. 

6 

4 4 

li • 4 

ll «l 

o 

00 


Cost of renewing and restoring cells when exhausted, per cell. 85 



Fig. 97. WS00O, etc. 
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INDUCTION COILS AND X-RAY MACHINES. 

Prior to the advent of the X-Ray an Induction Coil was, in general, a 
very inefficient and badly constructed piece of apparatus. Used, as it 
was, only occasionally for physical demonstration or spectroscopic work 
almost anything would answer and did answer. The demand for coils 
and U|X)U coils was small and the incentive to improvement equally small. 

With the X-Ray came the necessity for coils built to stand maximum 
strains for long |)eriods without injury, to work with a minimum supply 
of energy, to have parts so made as not to get out of order, to have safety 
devices preventing accidental “burn-outs,” etc., etc In short, from a 
piece of interesting scientific apparatus the Induction coil had suddenly to 
become a machine—an X-Ray Machine. 

Messrs. Willyoung & Co. were the first people in this country, if not, 
indeed, in any country, to look at the matter from the above i>oint of 
view, and bent their energies at once to the accomplishment of this end. 
Their success was so great that for a while they had a practical control of 
the market. By degrees, however, and in accordance with the inevitable 
law of competition a i>art of this advantage had to be lost. It is a fact, 
however, that competitors were not able to approach our results with their 
own originally developed devices but only by adopting ours and the 
various radical improvements effected by and original with us are now 
used by all of our competitors who arc making a thoroughly good product. 
Among these improvements origiual with Mr. Willyoung may be men¬ 
tioned Tlic Adjustable Condenser, The Independent Mul¬ 
tiple Vibrator, The Interlocking Switch, Improved Spark 
Points, etc. 

The Secondary. — But the most valuable and unique feature, per¬ 
haps, of the Willyoung Coils is the Secondary. This is wound in thin 
sections which are then assembled with very thin insulating septa bet ween, 
after which the whole goes to a bath of s|>ecial insulating composition, in 
which it is cooked for a number of hours; this drives out air and moisture. 
Finally a vacuum process removes the last remnant of air and cooling is 
effected so as to prevent contraction. The result is a hard mass of insula¬ 
tion containing the secondary, devoid of air and moisture, and which will 
not heat by the electrostatic bombardment of oscillating curreuts in the 
slightest degree. The \Vill 30 ung C'uib may tint* he fully 
guaranteed. 

Choice of a Coil. —Good results are attainable in X-Ray work 
with any size coil from 4” up. But the larger the better, inasmuch as the 
time required will shorten correspondingly. But we do not see any appre¬ 
ciable advantage in coils larger than 15”, although glad to make and sell 
them if called for. There is no tube made or suggested thus far which 
will begin to take care of the energy of a 15” coil even. 
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We advise selection, therefore, as below: 

Large Hospitals . 12" at least, preferably 15" 

Physicians and Surgeons in large practice _8" *• “ 12 ' 

Physicians and Surgeons in small practice .6" “ “ 8" 

And, if you cannot afford better, then get a 4" as being better than 
none at all. As a matter of fact, however, the 4" is a very eflicient coil 
and will give very good service either in X-Ray or scientific work. 

In scientific work it is largely a matter of what is to be done and the 
scale on which it is to be done. Any size coil from 4" up will undoubtedly 
give good results in spectroscopic work, wireless telegraphy, Crookes 
phenomena, etc. 

Half cry or 110 Volts.— X-Ray Machines from 8" to 15" inclusive 
are supplied to run on storage battery or 110 volts direct as ordered. The 
110 volt machines are to be preferred to battery machines where the 
necessary voltage is available, inasmuch as there is more energy available 
for the operation of the coil and the discharge, at any length, may be 
made as heavy as is desired while with battery, unless a large excess be 
used, the discharge is not usually the heaviest obtainable but merely heavy 
enough to make the ratiug of the coil an honest one. 
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•Fig. H8, W«onO-W60(M. 


THE WILLYOUNG INDUCTION COILS. 

These coils are uicely finished in polished cherry and equipped with 
our new “ H. H. ” Interrupter, giving an extremely sudden break. The 
sjiark points also are of an improved ty|>e, moving freely and yet without 


slip or wobble and staying exactly whore they are put. 

W6000. Will young Induction Co 11, 4" spark. 570 00 

Requires two cells storage battery. 

W6001. Willyoung Induction Coil, 6" spark. 82 50 

Requires three cells storage battery. 

W6002. Willyoiiug Induction Coil, 8" spark. 105 00 

Requires four cells storage battery. 

W6003. Willyoiiug Induction Coil, 10" spark. 132 50 

Requires five cells storage battery. 

W6004. Willyoung Induction Coil, 12" spark. 165 00 

Requires seven cells storage battery. 

W6005. Adjustable Condenser, added to any of the above 

coils. 10 00 


• Old cut. Photograph of latest model on application. 
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WILLYOUNG X-RAY MACHINES. 



Fit;. 69. HO- Volt X-Rav Maciunk. W0014-WtWtf. 


Thu coils listed below are really machines and are built for continuous 
ami heavy service. They are equipped with every possible improvement, 
viz.: Adjustable <’oiulein»cr. Independent Multiple Vibra¬ 
tor, Interlocking Switch, Safety Fuse, Improved Parallel 

and Scries Spark 4inp%, etc. The design has been thoroughly over¬ 
hauled during the Summer just passed and a number of minor improve¬ 
ments elfected. We have no hesitation in claiming that these machines 
cannot be surpassed in solidity, reliability, convenience of manipulation, 
and absolute perfection of working the world over. 

W6010. Willyoung Battery X-Ray Machine, 15 spark, $252 50 
W6011. “ •• “ “ 12" “ 195 00 

W6012. •• “ “ “ 10" *• 167 50 

WC013. •• “ “ •• 8" “ 135 00 

W6014. Willyoung llO-Vull X-Ray Machine, 15" spark. 300 00 
WC015. “ “ “ *■ 12" *• 240 00 

W6016. “ “ “ “ 10" “ 212 50 

W6017. •• “ “ *• 8" " 180 00 

The above machines are ready for operation at once upon attiiclunent 
to battery or the 110-volt circuit as the case may be. 
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W4014. \>IC:iy Arijimlubli* ( oiidrii^cr . §30 00 

About 5 M. F. *s total of condenser is mounted in finely finished cherry 
case ami equipped with one of our Improved Condenser Switches. This 
condenser may he used irith any coil whether or not of onr make. 

W6020. Independent Multiple Vibrator . 513 00 


This is our latest pattern of Multiple Break and the same as used on 
the various machines WG010-W6017. It is mounted upon a finely finished 
cherry or mahogany base with marked binding posts and can be used with 
any coil of any make. 

In ordering parties should give particulars of the coil with which it is 
to be used, as we can then wind the break accordingly and thus assure the 
best results. 

W6021. Independent llnltiple Vibrator and Adjust* 

aide t'ondciuer . §10 00 

Consists of W4014 in somewhat larger case and with W6020 mounted 
thereon as well. 

WG022. Ilolary Break . §50 00 

For Coils and X-Ray Machines of all sizes. A direct current motor 
operates a break in mercury under oil. Speed of break is variable at will. 
Motor of any desired voltage. 

W6023. Rotary Break . §60 00 

Same as W6022 but alternating instead of direct current motor. 

Among other users of Willyoung X-Ray Machines and Induction 
Coils are the following: 

Penn A. Hospital, Philadelphia. Pa. 

Polyclinic Hospital. Philadelphia. Pa. 

Jefferson College Hospital, Philadelphia, Pa. 

Episcopal Hospital. Philadelphia, Pa. 

Jewish Hospital. Philadelphia, Pa. 

German Hospital, Philadelphia, Pa. 

Gikls' High School, Philadelphia. Pa. 

Girls’ Normal School, Philadelphia. Pa. 

Boys’ High School, Philadelphia, Pa. 

Dr. Christine, Philadelphia. Pa. 

Johns Hopkins Hospital, Baltimore, Md. 

Southern Homeopathic Medical College. Baltimore, Md. 

University of New York, New York, N. Y. 

U. S. Navy Yard, Brooklyn, N. Y. 

Emergency Hospital. Washington, D. C. 

Marine Hospital Service, Washington, D. C. 

Catholic University, Washington, D. C. 

Eastern High School. Washington, D. C. 

McGill University, Montreal, Qin. 

Montreal General Hospital, Montreal, Can. 

Royal Military College, Kingston, Out. 

U. S. Naval Academy, Annapolis, Md. 

Williamsport Hospital. Williamsport. Pa. 

Lancaster General Hospital. Lancaster, Pa. 

Bryn Mawr College, Bryn Mawr, Pa. 

Bucknell University, Lewisburg, Pa. 

Michigan University (3), Ann Arbor, Mich. 

Dr. W. H. Crane, Ypsilauti, Mich. 

State Normal School Ypsilauti, Mich. 

Delaware College, Newark, Del. 
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Mkdicai. College ok Ouio, Cincinnati, Ohio. 

Adelbf.rt College, Cleveland. Ohio. 

Presbyterian Hospital, Chicago, 111. 

St. Luke’s Hospital, Chicago. 111. 

Armour Institute. Chicago, Ill. 

Hospital. Alton, Ill. 

Wofford College, Spartansburg, S. C. 

South Carolina College, Columbia, S. C. 

Porter Military Academy, Charleston, S. C. 

Wake Forrest College, Wake Forrest, N. C. 

Dayidson College, Davidson, N. C. 

Missouri State University, Columbia. Mo. 

University of Vermont, Burlington, Vt. 

University of Alabama, Tuscaloosa, Ala. 

Northern Indiana Normal School, Valparaiso, Ind. 
Purdue University, Lafayette, Ind. 

University of Notre Dame, Notre Dame, Ind. 
University of Tennessee, Knoxville, Tenn. 
Southwestern University, Georgetown, Texas. 

Smith College, Northampton, Mass. 

Iowa State University, Iowa City, Iowa. 

Kansas State Agricultural College, Manhattan, Kan 
Reinhart Hospital, Ashland, Wis. 


ELECTROLYTIC INTERRUPTERS. 



These interrupters, of the 
Wehnelt or Caldwell tyi>e, have 
excited much interest since their 
recent discovery (Spring of 1899). 
Essentially they are most simple, 
consisting only of a small surface 
(3 or 4 sq. nuns.) platinum anode 
and a large surface (200 or 300 aq. 
cms.) lead kathode immersed in 
dilute H 2 S0 4 . If joined in series 
with the primary of an induction 
coil and a sullicient E. M. F. 
exceedingly rapid (1,000 to 10,000 
per minute or more) breaks take 
place at the platinum surface. 

These breaks are probably due 
to the sudden formation of an 
envelope of non conducting gas 
about the platinum surface. Their 
frequency varies directly as the 
E. M. F. employed and inversely 
with the area of platinum. 

In practice at least 40 volts must be used to obtain good results; on 
large coils requiring 4 or 5 amperes or more this means a heatimj loss of 
IIP up. The interrupter is not, therefore, theoretically efficient. 


Fitf. wa. wtxtj.-. 
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When using these interrupters with a coil no condenser is re<iuired. 
The secondary discharge is very thick and vigorous. Unless great 
care is used the “target” in the ordinary X-Ray tube will be burnt away. 
Special tubes are desirable. 

On account of the large amount of secondary energy liberated expos¬ 
ures by use of the electrolytic interrupter may be very short. 

For spectroscopic work the heavy discharge should be very useful. 
The objection* to the electrolytic interrupter are: 1, that it is 
fussy and niussy; 2, that it recpiires so high an E. M. F. However, if one 
is willing to lx* careful and clean he will find it an exceedingly valuable 
accessory and one which will well repay investigation and use. 

W602-1. Wclmcl! Interrupter, for coils up to 15” in spark 

length.$25 00 

Has three platinum anodes of different surface; these are removable 
at will and may l)e used singly or in multiple as desired. The whole is 
contained in a glass jar 4" diam. by 5” high, mounted upon a japanned 
iron base. The cover carrying the anodes lits tightly in the jar and pre¬ 
vents acid fumes being given off. For short runs only. 

W6025. Well lit* It Interrupter .S35 00 

Same as W6024 but provided with a water or cooling jacket so as to 
permit of continuous running. May have running water from local supply 
system passed through it; or the jacket may simply be filled with a fresh 
supply from time to time. 

W6026. Silver Voltameter of variable resistance.$25 00 

Kelvin’s form, but fitted with rack and pinion as suggested by Prof. 
Carhart. Two anode plates are hung on each side of a single cathode; 
the plates may be raised or lowered at will, so as to provide for slight 
variations of current. The plates are held in place by spring clips, and 
are readily removable. 
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STATIC MACHINES. 


The much ilies here listed are made for us by a lirni in whom we have 
confidence as being careful, up-to-date and reliable. Those of our cus¬ 
tomers desiring Static Machines, either for X Ray or demonstration work, 
will make no mistake in choosing one of these machines. 

We shall be pleased to quote special prices and give specifications to 
those desiring more elaborate and larger machines. 


»* 


Fig. 99B. No. 1 Static. 



In the machines listed below the woodwork is |>olished mahogany or 
oak as desired. A cover case of wood and glass is a part of every machine 
which is thus protected from dust and damp. A door in each end of this 
case gives access to the interior. All metal parts are supported on hard 
rubber pillars. A special driving gear permits of s[khh]s from 1,600 to 
2,000 per minute. If to I* driven by a motor, a special pulley will be 
attached without extra charge. 
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No. I Sialic Machine . $33 <><> 

One glass and one rubber plate. For school ami experimental work. 
Gives 4" to 5" spark. 

Xo. 2 Static Machine, 

$52 00 

Two glass and two rubber 
plates. Recommended for 
X-Ray and therapeutic work. 

Gives 8'' spark. 

Xo. 2 (Special) Sia¬ 
lic Machine .$67 50 

Same as No. 2 but built more 
solidly throughout. Especially 
intended for long continuous 
runs with motor driving. 

Xo. 3 Sialic Machine, 

$100 oo 

Four glass and four rubber 
plates. For physicians and 
hospitals; quick X-Ray work, 
etc. Gives a very thick 8' 
spark. 

Pole Clianger, attach¬ 
able to any Static Ma¬ 
chines, with aid of a 
screw driver, in five 

minutes.$8 00 

By use of this device the current through an X-Ray tube may be 
instantly reversed without changing connections. 

Spark <«ap* . per pair, $3 00 

For Static Machines when used for X-Ray work. One is clamped to 
each discharge rod and each is adjustable. There is, therefore, a variable 
at will gap at each terminal of the X-Ray tube. 


X-RAY TUBES. 

As to what is the very best form of tube opinions differ widely. 
Perhaps, indeed probably, there is no best form; the whole matter is one 
of conditions, like everything else. The size of the coil, its general rela¬ 
tion of parts, the generating source, the amount of current used, etc.—all 
these require certain differences in the tube if the most harmonious rela¬ 
tions are to be secured. Still, there are certain landmarks determined by 
the designs of the coil and its size. The tubes listed here have been 
developed with particular reference to the design of our coils and may be 
depended upon to give excellent results. 


\ * • 
1 



Fie. P9C. No. 3. Static. 
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These tubes are made either with or without adjustment lor vacuum. 
The cuts ligs. 100-101 both show this latter device, which consists of a side 
pocket containing a substance from which, by use of a match or spirit 
lamp, vapor may be driven olf to reduce the vacuum where this shall 
have become too high. The device is ellicieut aud is the next best thing 
to the‘‘self-regulating" tube. The plain tubes (no adjustment for vac¬ 
uum) are also good and may be kept in excellent condition as regards 
vacuum by merely heating the bulb of the tube with a spirit flame. 



Fig. 1(K>. WiXtfc). Thomson DouiiLE-Foeus Tl i«e. 
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X-RAY TUBES WITH REGULATOR. 

W6030. Mi . I'nivorsal Dnnltlo-l'ocih Tul>c (for 


Tesla coils only).$12 00 

W6031. Siiiglc-l'ocu* Tube, for 15" coil. 12 00 

W6032. “ “ “ , ‘10"&12"“ . 10 00 

W6033. “ “ “ “ 6"&8" **. 0 00 

W6034. “ “ “ ** 4" “. 8 00 


X-RAY TUBES WITHOUT REGULATOR. 


W603S. Singlc-Focii* Tube, for 15" coil . $11 00 

W6039. “ “ “ “ 10" & 12" “ . 9 00 

W6040. “ “ *• * 6" & 8" “. 8 00 

W6041. “ “ •• “ 4" " 6 00 


QUEEN SELF-REGULATING TUBES. 

The “penetration" of a tube seems to depend, principally, upon its 
vacuum or degree of exhaustion. With increase of vacuum we get better 
penetration, aud this, though most desirable in hip-joint work e. g., simply 
wipes out everything when the tissue is thin as in hand and arm work. 
If the vacuum goes down even the flesh becomes dense and the Kays will 
go through nothing and the tul>e is worthless. 

With the usual types of tubes this instability of vacuum often takes 
place after short use ami constitutes one of the most serious defects met 
with. 

The “Queen” Self-Regulating Tube was devised to provide against 
this difliculty by automatically maintaining the vacuum constant and also 
to enable an}’ devised degree of penetration to be secured aud this partic¬ 
ular degree to be maintained. It is claimed that these objects have been 
very perfectly attained in this tul>e. 

We have made arrangements with the manufacturers by which we 
can offer these tubes, adapt'd to Willyoung Coils, to our customers. For 
large coils, particularly, they are recommended. 
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A reference to the illustration will make the operation of the tube 
clear. A small bulb containing a chemical which gives oil va|>or when 
heated and reabsorbs it when it cools, is directly connected to the main 
tube, and is surrounded by an auxiliary tube, which is exhausted to a low 
Crookes’ vacuum. In the auxiliary tube the cathode is opposite to the 
above mentioned bulb, so that any discharge through it will heat the bulb 
by the bombardment of the cathode rays. This cathode is connected to an 
adjustable spark ]H)int, the cud of which may be swung to any desired 
distance from the cathode of the main tula*. The anode of the small 
tube is directly connected to the anode of the main tube. The coil is 
connected as usual to the main tube, which has been exhausted to a very 
high vacuum, and consequently has a high resistance. When it is put in 
oj>eration the current takes the path of least resistance by the spark point 
and the auxiliary tube, and heats the chemical in the small bulb, thereby 
releasing the va|>or which it contains in state of absorption and driving 
it into the main tube. This will continue until a sutlicieut amount of 
vapor has been driven into the main tube to |>ermit the current to go 
through it, which will begin to take place when the vacuum has been 
reduced until the resistance of the main tube is brought down to that 
of the sj>ark gap plus the small resistance of the auxiliary bulb. After 
thus only an occasional spark will jump across the gap to counteract the 
tendency of the chemical as its bulb cools to re absorb vapor and raise 
the resistance of the main tube. The tula* is thus maintained at a constant 
vacuum while running. When the current is stopped the chemical cools 
off and re absorbs vapor and the tube returns to its starting condition of 
high vacuum. 

It will be evident from the above that the height of the vacuum at 
which the tube runs will depend on the resistance of the circuit through 
the auxiliary bulb; in other words, on the length of the spark gap. The 
tube may be set to run at high vacuum by placing the spark ]>oint at a 
considerable distance from the catuxle terminal of the main tube, or to 
run low by placing it near. With the Self-Regulating X-Ray Tube the 
vacuum may be made so high that it is impossible to force any current 
through it, or so low that the current will go through the tube rather than 
jump over a parallel spark gap of one-half inch, a range of vacuum that 
includes all possible X-Ray work. 

The cathode is of pure hard hammered aluminum, accurately ground 
and polished to the proper curve to concentrate the cathode rays on a 
small surface of the platinum. This gives a small source of X-Ravs and 
insures radiographs of sharp definition and clearness. The cathode ter¬ 
minals of both the main tube and regulator are extended and protected by 
double thickness of glass, making puncturing almost an impossibility. 
The anode is of heavy platinum foil J \ inch x inch. Its thickness and 
size make it able to stand considerable energy without being melted 
through, and it is set at an angle of about 60 degrees to the path of the 


(C) Jeff Behary 2019 


487 




136 

cathode rays, which increases the accuracy of definition and efficiency 
without materially diminishing the Held of view. The lower part of the 
main bulb lias an extension of strong glass, remote from tbe leading in 
wires, for clamping the tube. The bulb containing the regulating chem¬ 
ical is made conical, the jxiint towards the cathode in order that there 
shall be an even distribution of the heat generated. The |>oint of the bulb 
is protected by a small platinum shield. 

IMCIC'i: LIST. 


W6042. Sclf-ltcgiilnf ing \-K:iy Tube, large size, with extra 
heavy platinum for use with coils giving very heavy 

discharge. $18 00 

W6043. ScIf-ICcgiilnling Y-lluy Tube, standard size for all 

ordinary work. 15 00 

W6044. ScIt-ICcgiilnt iug Double Forux Tube for Tesla 

or Thompson coils. 18 00 


This tube has the two cathodes at right angles to each other and the 
two bundles of cathode rays impinge on the same side of a heavy platinum 
anti-cathode, thus giving better definition than the usual form in which 
the X-Rays originate on both sides of a platinum wedge. 
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X-RAY STANDS. 

We make two styles of stands as below. The smaller is of wood and 
may he used ujwn any table or stand. It has every ixjssible adjustment 
and will be found adequate for all ordinary demonstrative work, hand and 
arm examination, etc. 

The larger stand lias been designed especially for the needs of the 
surgeon and practitioner. It is very solid and mounted upon a heavy cast 
base. The structure is of steel bicycle tubing. The adjustments are such 
that the tube may be placed in any desired position within a cylinder 
0 feet high and C feet in diameter. In surgical work this means under or 
over, behind or in front of a patient and at any desired angle. The holder 
for the tube is cork lined and the joints are universal so that the tube need 
merely be twisted to its proper position and one screw tightened to set the 
whole finally. The connecting wires are carried by our special “slip 
. clamps " at the extremities of insulating rods; in case of any strain upon 
the wires the “slip clamps” automatically free the wires, thus avoiding 
any possible breaking out of the tube terminals. 



Fig. ICO. Wood Stand. Fig. 10 ». Universal Stand. 

W6050. Tnlilc X-ltay Stand . §2 50 

Of wood as described. 

W6052. I nivcr«al \-ltny Stand .. 15 00 

Of metal throughout; universal joints and insulating carriers for con¬ 
necting wires as descrilied. 
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FLUOROSCOPES AND FLUORESCENT SCREENS. 



We are prepared to furnish 
both tungstate of calcium and 
platinum -barium cyanide 
screens in any size desired and 
mounted either with the hood 
or simply as plain screens. 
Our hood screens or Fluoro- 
scopes proper as shown in the 
cut are now made so that the 
screen itself may be removed 
from the hood at will and used 
separately. 

We recommend the platinum screen as well worth the additional 
charge necessitated by the cost of its valuable salt. The definition is much 
more brilliant and there is not the haziness of outline always found in 
calcium screens and due to the phosphorescent quality of the latter. 
There is. also, no deterioration in the platinum screen, whereas, in the 
calcium screen, the responsiveness of the same is practically lost in the 
course of a year or two. 


FI k . IU>. 


3 x -I inch 
5 x 5 “ 

5 x 7 *• 

G x 8 “ 
7x9 “ 

8 x 10 •* 


ritlt'E LIST. 


With B. 1*. C. 
Screens. 

With Tunicstat' 
of Calcium 
Screens. 


$ 5 00 

... 10 00 

7 50 

. . 12 50 

9 00 

... 1G 00 

11 00 

.. 20 00 

13 50 

... 24 00 

1G 00 


Unmounted Barium-Platino-Cyanido Screens, 25 0 * 18 . i>er sq. in. 
Unmounted Tungstate of Calcium Screens, 15cts. per sq. in. 

We are prepared to make screens of any size and shape desired, and 
estimates will he cheerfully furnished. 


DRY PLATES, ETC., FOR X-RAY WORK. 

Almost any plate will do for X Ray pictures, but we consider the 
Carbutt plates much stqierior to any other brand. Mr. Carbutt has 
studied the problem of producing the best plate for this purj)ose, and we 
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believe he has succeeded. Tin- plate is extra thick in Him and gives a 
good solid image, and does it quickly. Each plate is enclosed in a light 
tight envelope and is at once ready for use. No plate holder is required 
and no “dark room ” until the e.\]>osure is over and development begins. 

In ordering X-Ray plates merely designate the size and quantity, 
thus: “Send 1 do/.. 10 x 13,” etc. 


Size. 

Per doz. 

Size. 

Per doz. 

4 x 5 in. 

. $0 80 

10 x 12 in. 

. 84 50 

4& x 6 H" . 

. 1 20 

11 x 14 “ . 

. 0 OO 

5 x ? “. 

. 1 30 

14 x 17 “ .... 

. 11 65 

5 x 8 “. 

.... 1 50 

10 x 20 “ 

. 15 90 

614 x 814 *' .. .. 

.... 2 00 

17 x 20 “ 

.. 10 60 

7 x 10 “ . 

2 50 

18 x 22 “. 

.21 00 

8 x 10 “ . 

.. . 2 90 

20 x 24 “ . 

.23 10 


I'arbult llcl»l-II)<lro Powder, small size . . . SO 25 

For developing X-Ray plates. 

C'arluili llotol-ll) dro Powder, large size. 50 

This developer is simple, clean and handy; it does not deteriorate 
while awaiting use. It is put up in hermetically sealed glass bottles. 


STORAGE BATTERIES FOR X-RAY WORK. 

Any of the Willyoung Coils can he operated from primary batteries if 
so ordered. We earnestly advise, however, the use of storage batteries in 
preference as requiring practically no attention except occasional charging 
and as occupying less room. 

The “Chloride ” accumulator which we regularly supply is generally 
considered one of the best storage l>atteries made. They will last almost 
indelinitely with ordinary care in usage. They are portable, give ofF no 
fumes, and cannot easily be injured. 

If purchased of the preferred sizes below a storage battery will give 
proper service for the ordinary run of work of the average hospital for a 
month or six weeks without recharging. When this is necessary the 
battery may either be charged in the office (provided it is wired with 
direct current) or it may be sent to the nearest direct current station. 
The storage battery cannot, of course, be charged from an alternating cir¬ 
cuit. 

The smaller batteries listed will do the work as well as the preferred 
sizes, but will not. owing to their smaller “ampere hour” or “ total cur¬ 
rent ” capacity, do the work for as long a time. 

The batteries are all mounted in portable oak carrying cases with 
handle: there are no glass jars to break. 
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PORTABLE STORAGE BATTERIES. 


PKEI'EKRi;i> SIXES. 


Each individual cell in this group of batteries lias a total cajKicity of § 
hours at 7}£ amperes of current and a correspondingly longer time at a 
proportionately leas current 


W6O0O. 

Portable 

Chloride 

Balter)', for 4" coil (2 cells)... 

§22 oo 

W6061. 

a 

• 4 

“ “ 6" “ (3 cells)... 

30 00 

W6062. 

44 

44 

“ “ 8" “ (4 cells)... 

40 00 

WG003. 

« 4 

4 4 

“ “12" “ (5 cells)... 

50 00 

W6064. 

4 « 

4 » 

“ “15” “ (7 cells)... 

70 00 


\OVPR EFE It It ED SIX ES. 


Here each individual cell has a total capacity of about two-thirds that 
of the preferred sizes. For occasional use and for physicians and surgeons 
in small practice this size will be found adequate. 

W6068. Portable Clilori<1e Batter) , for 4" coil (2 cells)... 

W6069. “ “ “ “ 6" " (3 cells)... 

WB070. “ “ " “ 8" “ (4 cells)... 

W6071. “ “ •• *• 12” “ (5 cells)... 

W6072. “ “ “ “15" “ (7 cells)... 


§18 00 
26 00 
32 00 
38 00 
50 00 


Unless otherwise ordered, portable batteries will be shipped filled with 
acid and charged ready for service. While the greatest care is used in 
(Kicking, it is almost impossible to avoid damage to cells of this type when 
shipped by freight ; for short distances we therefore recommend shipment 
by express, where packages receive more care in handling. Where this 
method is too ex(>eusive we advise shipment without acid, which may be 
ordered to be ship|>ed in separate vessel, for which a small extra charge is 
made. 
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WIRELESS TELEGRAPHY. 

Wireless Telegraphy is still in its infancy. But the possibilities indi¬ 
cated by the small amount of work which has been done bare excited 
special interest and promises well for a still more rapid and practical 
development of the subject. We have been employed for over a year past 
iu making much of the experimental apparatus used in this country on 
this class of work; practically all of that used by the Ordnance Depart¬ 
ment and die Signal Corps e. g. has come from our shoj>s. 

A large factor in the successful operation of the apparatus being a 
suitable induction coil, and our coils holding a reputation second to none, 
has brought us many inquiries. 

We have no “system” of wireless telegraphy and doubt whether 
there is any “system.” But we are prepared to furnish coils, coherers, 
relays and oscillators and all other portions of outfits which may be 
required. 

We have made arrangements with Mr. W. J. Clark by means of 
which we are enabled to offer a simple form of demonstration apparatus 
which is sufficient for schools and students to demonstrate the fundamen¬ 
tal sequence of the involved phenomena. This outfit is described and 
listed below: 

W6073. Small “ Wirt* lew ” Outfit . §40 00 

Consists of transmitter, induction coil complete with oscillator, battery 
and key. Also receiver, consisting of high resistance relay, decoherer, 
coherer, Bu/.zer and battery, suitable for transmissions of 25 to 100 ft. 
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EVERSHED PORTABLE DIRECT READING. 


OIMIHITTER WITH H \<i\F.TI(' <■ I'.\T.KATOIS. 



Fie. 108. 


W0080. Evcrslieri Olnuim ln' \« il li Generator.$200 00 


Range 0 to 50 megohms. 

W0081. Everslicri Olimincter with Generator . 160 00 

Range 0 to 10 megohms. 

W6082. Evrrslictf Oliiiniictei* w ith Ocncralur . 148 <H> 

Range 0 to 5 megohms. 

W6083. IhcrOu d Oliimnctei* willi Ciieiicrator . . 100 00 

Range 0 to 1000 ohms. 

W6084. Ever*lie<l Olunmclei* willi ilcueralor . 100 oo 

Range 0 to 100 ohms. 


The Evershed Ohinmeter is direct reading, with an open scale and 
clear figures, ami the Generator is of special construction, enabling high 
voltage to be obtained by turning the handle at a moderate speed. The 
reading of the Ohmmeter is quite independent of the speed at which the 
Generator is driven. All that Is necessary to measure the resistance of any 
circuit is to couple it to the terminals of the Ohmmeter and turn the 
Generator handle, when the needle at once points to the value of the 
resistance of the scale. 

This apparatus is manufactured in London, ami will be imported to 
s|>ecial order at above prices, which are f. o. b. New York, boxing extra. 
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MAGNETO BELLS FOR TESTING CIRCUITS. 



Fig. 107. 


W608S. Portable Magneto (with inside bells) . $11 00 

Rings through 10000 ohms. 

W6089. I'oriahlc Magneto (with inside bells). . .. io 50 

Rings through 351H10 ohms. 

W6090. Portable Magneto (with inside hells) .. 12 50 

Rings through 50000 ohms. 
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SPEED INDICATORS. 


W6094. Sluri’cttV Improved Spml Indientor 100. .$1 50 


W6092. StnrrcU’s High-Speed Indicator Xo. IOI 


51 (H) 


W909G. Starrett's Registering Speed Indienlor No. 107.53 00 
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TACHOMETERS 

I'or Pcrnmiiciil AHaeliinciil. 



Fig. ill. 


W7000. inch dial, up to 2iXM) revolutions |K?r minute.$.75 00 

W7001. 1% inch dial, up to 2000 revolutions j>er minute. 00 00 


W7002. 5*j inch dial, for more than 2000 revolutions per minute... 75 00 
W7003. 7*2 inch dial, for more than 2000 revolutions per minute... 80 00 

These instruments have been designed for the purpose of ascertaining 
at a glance the number of revolutions made by rotat ing shafts. Their con¬ 
struction is based upon centrifugal power, and they consist of a case in 
which are mounted a pendulum ring, in connection with a fixed shaft, a 
sliding rod and an indicating movement. 

The apparatus is very sensitive and will indicate the slightest deviation 
in speed. All internul purls require no oiling. 

These Tachometers have been applied, with great success, to electric 
light engines, Hour and cotton mills, and can be used to advantage on all 
machinery of which it is essential to know at all times the exact speed at 
which it is moving. 

It is very important that the belt by which this instrument is driven 
be very smooth and pliable; an endless rubl>er belt answers the purpose 
best; if a joint is made it should be made without lapping. 

The diameter of the driving pulley is marked on the dial. 

The motion may be in either direction, and the apparatus may be 
placed in a vertical or horizontal position, or at any desired angle between 
these positions. 


(C) Jeff Behary 2019 


497 







116 

Tachometers of this class, with dials: 

From about 30 to 300 revolutions per minute 

“ 40 “ 400 

*• 60 “ 500 

•• 100 “ 1(HM> 

•* 200 “ 2000 

can he furnished promptly; instruments for other sj>eeds are made to order. 
In ordering it should be stated for what speed the Tachometer is wanted. 


PORTABLE TACHOMETERS. 



Fit,'. 112. 

W7004. 3 inch dial, 60 to 20(H) revolutions per minute.$56 00 

W7005. 3 inch dial, 40 to 3000 revolutions jter minute. 60 00 

The Portable Tachometers are similar in construction to the permanent 
attachment form. By applying them to the center of rotating shafts they 
will instantly and correctly indicate the number of revolutions of the shaft 
per minute. 

They are of excellent workmanship and finish, are furnished in 
morocco leather cases for easy transportation, and are recommended for 
their adaptability for obtaining accurate indications of the variations in 
speed of slow and fast running machinery. 

Diameter of Dial.3 inches 

Depth of Case.4 

Entire Length.10 “ 

Total Weight, including morocco case.5 lbs. 

On unscrewing the end of handle a set-screw will be found, by means 
of which any lost motion may be takeu up when necessary. 

W7004 has one settle from 100 to 1000 revolutions per minute. 

With this Tachometer are furnished 2 sets of geared wheels in pro- 
|K)rtion of 1 to 2, by means of which speeds between 50 and 500, respec¬ 
tively, 200 and 2000 revolutions may be indicated in such a way that when 
using the gear marked 500 the indications of the pointer must be divided 
by 2, and when using the gear marked 2000 the indications of the pointer 
must be multiplied by 2. 
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These gear wheels are easily attached to an arbor and held in position 
by a locknut provided for that purpose. 

W7005 is provided with 8 scales, namely: 

From 40 to 300 revolutions per minute 
** 120 “ 600 “ ■* 

“ Goo •• 8000 " “ 

The point only is detachable, and may be fastened on any of the 3 ar¬ 
bors, marked respectively 200, 600 and 8000 revolutions, and which corres¬ 
pond to the 8 scales on dial. 


WESTON INSTRUMENTS. 

No attempt has been made below to give a complete list of Weston 
instruments; their number is so great that a separate catalogue would be 
required. But it is thought that the list printed below will cover the 
average needs of the average user. To those not finding below exactly 
what they wish a more complete catalogue will be sent on application. 


WESTON PORTABLE VOLTMETERS FOR DIRECT 
CURRENT CIRCUITS. 



Flu. 120. Weston Portable Ammeter or Voltmeter. 


Code Word. 
W20. Reprint. 
W21. Reprisal. 

W22. Reproach. 


Price. 


0 to 150 volts. 1 volt divisions, readable to 
0 to 150 “ 1 “ “ “ “ 

Contact Key and Calibrating Coil. 

0 to 150 volts. 1 volt divisions, readable to 
0 to 5 “ “ “ 

Contact Key. 


V. §55 00 

A “ 

. 60 00 

A v * 

I »4 
:i»it 

. 75 00 
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W23. Reprove. 

W24. Reprune. 

\V25. Reptatus. 

W26. Reptile. 

W27. Republic. 

W28. Repulse. 
W2!>. Requital. 

W30. Resemble. 

W31. Reservoir. 

W32. Reside. 

W:33. Residue. 
W34. Resin. 


0 to 150 volts. 1 volt divisions, readable to fa v. 

Oto 3 “ faf “ “ “ “4 0 “ 

Contact Key . 

0 to 150 volts. 1 volt divisions, readable to ,' u v. 

O tn IK " L «* •« «* «« l i« 

lu 10 T 0 0 

Contact Key . 

0 to 300 volts. 2 volt divisions, readable to ! v. 
0 to 150 “ 1 •* “ “ •• Vj “ 

Contact Key . 

0 to 300 volts. 2 volt divisions, readable to \ v. 

Contact Key and Calibrating Coil. 

0 to 450 volts. 3 volt divisions, readable to .\ v. 

Contact Key and Calibrating Coil . 

0 to COO volts. 5 volt divisions, readable to % v. 
0 to COO “ 5 “ “ “ ” % “ 

Contact Key and Calibrating Coil . 

0 to COO volts. 4 volt divisions, readable to % v. 
Oto 150 “ 1 •• “ “ “Vo** 

Contact Key . 

0 to 750 volts. 5 volt divisions, readable to v. 
0 to 150 “ 1 “ *• “ “ “ 

Contact Key. 

0 to COO volts. 4 volt divisions, readable to v. 
0 to 300 “ 2 “ “ “ “ ‘ “ 

Contact Key . 

0 to 750 volts. 5 volt divisions, readable to % v. 
0 to 1500 “ 10 “ “ “ “ 1 “ 

Reversing Key for any of above voltmeters, 
extra . 


75 00 

75 00 

77 50 

65 00 

70 00 
65 00 
70 00 

80 00 

80 00 

80 00 
70 00 
80 00 

2 50 


PORTABLE MILLI-VOLTMETERS FOR DIRECT CURRENT 

CIRCUITS. 


W34A. 

Restful. 

W34B. 

Restrain. 

W34C. 

Resume. 

W34D. 

Result. 


0 to 0.02 volt. 100 divisions; each represent¬ 


ing 0.0002 v. $50 00 

0 to 0.01 volt. 100 divisions, right and left; 

each representing 0.0001 v. 50 00 

Oto 0.01 volt. 100 divisions, right and left, 
contact key increasing sensibility ten 

times. 55 00 

0 to 0.02 volt. 100 divisions; each represent¬ 
ing 0.0002 v . 55 00 

0 to 0.2 volt. 100 divisions; each represent¬ 
ing 0.002 v. 55 00 
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PORTABLE MILLI-VOLTMETERS WITH DETACHABLE 

SHUNTS. 

These instruments indicate directly in amperes, and serve the same 
pur|>ose as ammeters with one, two or more scales. The price of Milli- 
Voltmeter must be added to the price of a Shunt, as the instruments are 
used together. 

W85. ( Resultant .) Weston Portable Milli-Voltmeter. 850 00 

SINOLE SHIMS. 

W36. Rab. 0 to la. 810 00 

W37. Rabbit. 0 to 3 a. 12 50 

W38. Rabble. 0 to 5 a. 15 00 

W39. Rabies. 0 to 10 a. 15 00 

W40. Rabinet. 0 to 15 a . 15 00 

W41. Race. 0 to 25 a. 17 50 

W42. Racme. 0 to 30 a. 20 00 

W43. Racemic. 0 to 50 a. 22 50 

W44. Racer. 0 to 75 a. 25 00 

W45. Raceway. 0 to 100 a . 30 00 

W46. Rack iel. 0 to 150 a. 32 50 

W47. Rack is. 0 to 200 a . 35 00 

W48. Rachitic. 0 to 250 a. 37 50 

W49. Rack. 0 to 300 a. 40 00 

W50. Racket-. 0 to 400 a. 45 00 

W51. Racket. 0 to 500 a. 50 00 

W52. Rackety. 0 to 600 a. 55 00 

W53. Racking. 0 to 750 a. 60 00 

W54. Ruckle. 0 to 800 a. 65 00 

W55. Rackless. 0 to 1000 a. 80 00 

W56. Racoon. 0 to 1500 a. 130 00 

SHUNTS or TWO RANGES ( OllltlMiH IN ONE CASE. 

W57. Rad. . S20 00 

W58. Raddle. | J j® ^j-a . 22 50 

W59. Raddock. -j JJ |® ^ 5 } a. 25 00 

WOO. Rmle. jJE M00 

W 6 I. Radially. j jj £ jjjjo . M00 

W62. Radian. ,J}a. 27 50 
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150 


W68. 

Radiance. 

j 0 to 
/ 0 to 

51 

50 

la 

W64. 

Radiant. 

j Oto 
{ 0 to 

15 l a 
75 ) a 

W65. 

Radiate. 

j 0 to 
[ 0 to 

10 | 
100 I 

la 

W66. 

Radiation. 

j 0 to 
| 0 to 

15 j 

150 j 

la 

W67. 

Radiator . 

j 0 to 
) Oto 

30 j 
150 j 

la. 

W68. 

Radical. 

j 0 to 
( 0 to 

20 | 
200 ] 

la, 

W69. 

Radicate. 

i 0 to 
( 0 to 

15 j 
300 | 

! a 

W70. 

Radication. 

I 0 to 
\ 0 to 

30 j 
300 ] 

) 

* a. 

W71. 

Radicose. 

i 0 to 
/ 0 to 

150 1 
800 | 

f a 

W72. 

Radio. 

f 0 to 
\0 to 

40 j 
400 i 

»- a 

W73. 

Radolite. 

/ 0 to 
1.0 to 

200 i 
100 j 

l a 

W74. 

Radiol >m. 

j 0 to 
| 0 to 

5< Ha 
500/ a 

W75. 

Radish. 

f 0 to 
10 to 

100 | 
500 ! 

i a 

W76. 

Radius. 

j 0 to 

J 0 to 

200 | 
500 I 

! a 

W77. 

Radix. 

j 0 to 
j 0 to 

60 > 
600 C a 

W78. 

Radala. 

j 0 to 
j 0 to 

300 , 
600 | 

\ a 

W79. 

Radnlas. 

j Oto 
) 0 to 

300| 
750 : 


W80. 

Undulate. 

( Oto 
j 0 to 

500 i 
1000 1 

[ a 


30 00 
.35 00 
40 00 
42 50 
45 00 
47 50 
52 50 
55 00 
60 00 
60 00 
65 00 
62 50 
65 00 
65 00 
65 00 
80 00 
90 00 
140 00 


PORTABLE AMMETERS FOR DIRECT CURRENT CIRCUITS. 


W81. 

Revere. 

0 to 5 

amp., 

a. 

divisions, readable to 

a.. 

$65 

00 

W82. 

Revered. 

Oto 15 

A 

4 < 

• 4 ft 

tJo 

44 

65 

00 

W88. 

Reversal. 

0 to 25 

“ M' 

« » 

: « «4 

" -A 

44 

65 

00 

W81. 

Review. 

0 to 50 

“ % 

• » 

44 44 

“ A 

44 

65 

00 

\\>:>. 

Revile. 

0 to 100 

•* l 

•* 

• 4 4 I 

“ A 

4 4 

70 

00 

W86. 

Revival. 

0 to 150 

•• i 

«< 

4 4 4 4 

" A 

4 4 

75 

00 

W87. 

Revivalist. 0 to 200 

“ 2 

< 1 

• 4 4 4 

“ i 

44 

80 

00 

W88. 

Revoice. 

0 to 250 

*• 2 

1 k 

44 44 

“ i 

44 

80 

00 

W89. 

Remlu te. 

0 to 300 

ii 2 

• I 

44 • 4 

“ i 

44 

80 

00 

WOO. 

Rewake. 

0 to 400 

“ 4 

<• 

44 4 4 

“ 1 

4 4 

90 

00 

W91. 

RewardlessO to 500 

•• 5 

<« 

44 *4 

“ H 

4 . 

90 

00 
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WESTON PORTABLE MIL-AMMETERS FOR DIRECT 
CURRENT CIRCUITS. 


W100. Recticule. 

0 to 150 mil amp., readable to 

1*0 

mil-amp- 

$50 00 

W101. Retinue. 

0 to 300 

a 

44 

1 

s 

4 4 

50 00 

VV102. Retouch. 

0 to 000 

(i 

4 4 

H 

44 

50 00 

W103. Reuben. 

0 to 1000 

<4 

4 4 

l 

44 

50 00 

W104. Reunite. 

0 to 1500 

• 4 


l 

44 

55 00 

W105. Revel. 

0 to 500 

0 to 50 

4 • 

• • 

H 

1 

iff 

:: 

60 00 

W10G. Revelry. 

0 to 500 

Oto 15 

44 

44 


H 

rio 

:: }.. 

60 00 

W107 .* Revenge. 

0 to 500 

0 to 10 

44 

4 4 

4 • 

t 

l no 

:: 

75 00 


HIGH RANGE D. C. VOLTMETERS. 

The Voltmeter is provided with a separate box, specially designed for 


high insulation, and 

containing extra resistance. 


WHO. 

Resolute. 

0 to.2250 volts; with extra resistance | 

0 to 150 ** without “ “ J “■ 

,... $100 00 

Will. 

Resolve. 

0 to 3000 

0 to 150 

44 

4 • 

with extra resistance | 
without " *' ) 

,... 105 00 

W 112 . 

Resolvent. 

0 to 8750 

0 to 150 

44 

44 

with extra resistance) 
without •* “ / • * ‘ 

.... 115 00 

W113. 

Resonant. 

0 to 4500 

0 to 150 

4 4 

4 4 

with extra resistance \ 
without ** “ ) ' 

... 125 00 

W114. 

Resound. 

0 to 5250 

0 to 150 

44 

44 

with extra resistance l 
without “ •• J ' ‘' 

... 135 00 

WHS. 

Restful. 

0 to 6000 

0 to 150 

44 

44 

with extra resistance ) 
without “ “ J ”' 

... 145 00 


• With resistance box of two values, which, when used in conjunction with the 
lower scale, indicates to lu volts or 1IK1 volts. 
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INSPECTOR’S STYLE D. C. VOLTMETERS. 



Fi«. 121. Inspector's D. C. Voltmeter. 


Under this designation any of the preceding voltmeters are furnished, 
permanently mounted, in a polished mahogany carrying box (See fig. 121.) 
There is a reversing key, and contacts are made with socket-tipped Hex- 
ibles attaching to studs, instead of by means of the usual binding posts. 
In connecting to lamp circuits the lamp is replaced by the proper 
“adapter” into which the flexible is arranged to fit. 


W117. Restinct. 
W118. Rent incss. 
WHO. Restitute. 


Mahogany Box, with lock and key and flex¬ 
ible . Add to list price, $4 00 

Mahogany Box, with compartment for adapt¬ 
ers and flexible . Add to list price, 5 00 

Mahogany Box,with compartment for adafit¬ 
ers and flexible, and four adapters for 
Kdisou, T. H., Westinghouso aud Weston 
respectively . Add to list price, 10 00 
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WESTON PORTABLE VOLTMETERS FOR ALTERNATING 
AND DIRECT CURRENT CIRCUITS. 


Fitf. 122. 

Each instrument is enclosed in u handsome leather case, supplied with 
shoulder strap, lock and key, and furnished with a pair of flexible con¬ 
necting cords; for lx>th of which no extra charge is made. 



sivt.i.i: 

SCAM 

i\sTuni i:\ts. 


W120. 

MUgradito. 

15 to 7.5 

volts. 

v. divisions. 

. §60 00 

W121. 

Alinperava. 

1 

1 to 10 

a a 

l«t ta 

10 . 

60 00 

wrj'j. 

Misr-regio. 

2 

to 13 

M 

] •* ** 

10 . 

60 00 

W123. 

Mist uranic. 

3 

to 15 

It 

1 •• •• 

m . 

60 00 

W124. 

Min turn vet. 

3 

to 20 

• » 

1 *. t a 

10 . 

60 00 

W125. 

Misuriamo. 

10 

to GO 

i « 

1/ •• aa 

7* . 

60 00 

W126. 

Misvengono. 

15 

to 75 

tt 

Y. “ - . 

60 00 

W127. 

Mis vc n. 

20 

to 120 

« t 

| it a a 

65 00 

W128. 

Miterone. 

30 

to 150 

«1 

| a a aa 

67 50 

W129. 

Mitescaut. 

00 

to 300 

It 

2 *• •• 

. . 70 00 

W130. 

Mitichcro. 

100 

to 000 

It 

5 ** “ 

80 00 
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im»i km: h am: ixstkimiexts. 


W140. 

Mubiliter. 

3 

to 

15 volts, divided like B218 ) 

$70 00 



1.5 to 

7.5 “ 

4 4 

44 

B210 ) '" 

W141. 

Mocadero. 

3 to 
1.5 to 

20 

10 

1 « 

4 4 

tl 

4 1 

B214 | 

B211 f 

70 00 

W142. 

Moecolino. 

20 

to 

120 

44 

|4 

B217 ) 

70 00 



10 

to 

00 

44 

4 « 

B215 f *•* 

W143. 

Moccahaic. 

30 

to 

150 

l« 

44 

B218 | 

75 00 



15 

to 

75 

44 

4 1 

B216 j - "• 

W144. 

Mocctonas. 

30 

to 

200 

• 4 


B214 ) 

75 00 



15 

to 

100 

44 

44 

B211 f•• 

W145. 

Mochadnra. 

00 

to 

300 

4 4 

4 4 

B219 } 

80 00 



30 

to 

150 

• 4 

14 

B218 

W140. 

Mochiler. 

100 

to 

000 

4 • 

4 4 

B220 ) 

90 00 



50 

to 

300 

*4 

44 

B219 S'" 


* The higher range is compensated for temperature, and can be used as an 
Ammeter, In combination with Detachable Shunts (pages 1)9 and MO). 


INSPECTOR’S STYLE A. C. AND D. C. PORTABLE 

VOLTMETERS. 

W147. Adhere. Voltmeters W120 to W146, with compartment 

for flexible cords.Additional to list price, $2 50 

VV148. Adhered. Voltmeters W120 to WHO, with lamp adaptors 
for Edison, Thomson-Honston, Westinghouse 
and Weston sockets. Also flexible cord with 
connecting plug.Additional to list price, 7 50 
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Fig. 123. 


WESTON PORTABLE WATTMETERS FOR ALTERNATING 
AND DIRECT CURRENT CIRCUITS. 

Each instrument is furnished with a carrying case of polished cherry. 
For No. W164 and over, this case contains a separate compartment for 
linen-covered flexible cables, which are supplied with the instrument. 


Max Max 
Current. Voltage. 


W160. 

Adrift. 

0 to 150 watts. 1 watt div. 2 

amp.. 

150 v. 

§70 

00 

W161. 

Adroit. 

0 to 75 * 
0 to 150 * 

X •• 

1 " 

• » o 

*■ 2 

• . 

M 

75 

150 

“ 1 
‘•f 

75 

00 

W162. 

Adroitness. 

Oto 1500 • 

10 » 

•• 10 

• » 

150 

• » 

70 

00 

W163. 

Advance. 

0 to 750 ‘ 

5 •• 

*• 10 

• » 

75 



00 



Oto 1500 * 

10 “ 

“ 10 

«• 

150 


iO 

W164. 

Advantage. 

0 to 3750 • 

25 “ 

- 25 

• • 

150 

«« 

75 

00 

W165- 

Adversary. 

Oto 1500 • 

10 *• 

•• 25 

<• 

75 

** ) 

80 

00 



0 to 3000 * 

20 •• 

•* 25 

• < 

150 

“f 

W166. 

Adverse. 

0 to 7500 * 

50 *• 

“ 50 

«• 

150 

• « 

75 

OO 

W167. 

Adversely. 

0 to 8750 * 

25 “ 

“ 50 

• fl 

75 

“ l 

80 

00 


0 to 7500 • 

50 •• 

“ 50 

(I 

150 

•r 

W168. 

Advice. 

0 to 15000 • 

100 “ 

*• 100 

<• 

150 

•• 

80 

00 

W169. 

Advisable. 

0 to 7500 * 

50 “ 

100 

• « 

75 

i 

85 

00 



0 to 15000 * 

100 *• 

*• 100 

• • 

150 

•• ( 

W170. 

Advisably. 

0 to 30000 ‘ 

200 “ 

** 200 

«« 

150 

«* 

85 

00 

W171. 

Advisedly. 

0 to 15000 • 

100 “ 

“ 200 

« • 

75 

••) 

90 

00 


0 to 30000 ‘ 

200 *• 

•• 200 


150 

*•> 

Adroitly. 

0 to 150 ‘ 

1 “ 

“ 2 

C< 

150 

< 4 

85 

00 


* For Inspectors. Sales Agents and Manufacturers of incandescent lamps. Fur¬ 
nished with adaptors for Kdison, Westingliouse and Thomson-Houston sockets. aDd 
flexible connecting cords. 
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MULTIPLIERS FOR WESTON PORTABLE WATTMETERS 
FOR ALTERNATING AND DIRECT CURRENT 
CIRCUITS. 

The capacity in volts only is increased; the maximum current capacity 
remains unchanged. 


VV180. 

Multiplier 

of 

jl linutaglia. 2 

Maximum 

Voltaga. 

300 volts. 

Kor 

wifio-wna. 
$12 (0 

For For 

WIM-W105. WHK-W171 

$15 (0 $15 00 

W181. 

Miratrix. 

4 

COO “ 

17 50 

20 00 

20 00 

W182. 

Mirra stes. 

5 

750 “ 

20 00 

22 50 

22 50 

W183. 

Martidano. 

10 

1500 “ 

30 00 

35 00 

35 00 

W184. 

Misaltuto. 

15 

2250 “ 

35 00 

40 00 

(50 00 

W185. 

Miscadere. 

20 

3000 “ 

40 00 

60 00 

70 00 

W186. 

Miscidato. 

25 

3750 “ 

60 00 

70 00 

80 00 

W187. 

Miscredono. 

30 

4500 " 

65 00 

75 00 

85 00 

W188. 

Misericors. 

40 

6000 “ 

75 00 

90 00 

100 CO 


For multipliers subdivided to give intermediate ranges, add $.100 for 
each step. 


PORTABLE AMMETERS, VOLTMETERS AND 
WATTMETERS. 


(Thomson Inclined Coil Type.) 


These instruments are accurate and permanent for alternating cur¬ 
rents of any frequency and give fairly good results with direct currents. 
They are strongly made and will stand the usage of the ordinary 
“inspector ” ami of shop practice admirably. 

Wood cases are provided for all except the “pocket” instruments. 


AH1II1TEKS, 


Capacity in 
Amperes. Price. 

W200. 2. $-10 00 

W 201 . 10 40 00 

W 202 . 15. 40 00 

W203. 25 40 00 

W204. 50 40 00 

W205. 100 50 00 

W20(i. 200 . 50 00 


VOLTMETERS. 


Volts. Price. 

W207. 65 $50 00 

W208. 130 . 50 00 

W209- 300 . 50 00 

W21U. 600 50 CO 



Fljf. 124. Inclined Coil Voltmeter. 
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nu/npuKRs 

for Inclined Coil Portable Voltmeter*. 


These Double tiie Ranoe Given. 


Capacity of 
Voltmeters 
in Volts. 

W211. 65 . 

W212. 130. 

W213. GOO. 


List I’rice. 
.. $20 00 
. .. 20 00 
... 25 00 


WATT Itl KTERS. 

Capacity in 

watts. Price. 

W213A. 150.S75 00 

W213B. 300. 75 00 

W213C. 1500 75 00 

W213D. 2500 75 00 

Inclined Coil Indicating 
Wattmeters will be found 
particularly useful for incan¬ 
descent lamp, transformer 
and alternating arc lamp 
measurements. They are 
accurate even upon circuits 
carryiug an inductive load 
such as motors or economy 
coils. All sizes may he used at any voltage up to 150 volts, and the per¬ 
missible maximum current is marked upon each instrument. Indicating 
Wattmeters with special resistances for higher voltages can be supplied on 
special order. The 150 watt instrument is useful for measuring iron losses 
of transformers and for incandescent lamp work. The Indicating Watt¬ 
meter gives accurate results for direct current measurements, provided 
two observations are taken for each reading. The connections of the 
instrument, both current and voltage, must in this case he reversed 
between the observations, and the mean of the two observations taken as 
the current indication. 

A special wattmeter can be made on order for balanced three-phase 
circuits. 

A portable wattmeter with special facilities for lamp testing has 
recently been designed. It is known as the Lamp liisj>ectors’ Indicating 
Wattmeter and Is described below. 



Fig. 125. 
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LAMP INSPECTORS’ WATTMETERS. 



Fitf. 120. Lamp Inspectors' Wattmeter. 


Particularly recommended for measuring watts used in lamps or small 
luotors; may be used on either direct or alternating circuits. Has a flex¬ 
ible with adapters to fit Edison. Westinghouse or T. H. system. Caj>acity, 
l.->0 watts. Mounted in polished case with snap lock. Measures over all, 
7% x 1% x 4% thick. 

W214. I.mnp Inspector*' Wattmeter .$100 00 


(C) Jeff Behary 2019 


510 








159 


POCKET AMMETERS AND VOLTMETERS. 



Fig. 127. 


These are strongly made instruments, small enough to he carried in 
the coat pocket. The scale is al>ont 3^" long. 


Capacity in 
Amperes. 

W215. 2. 

W2I6. 10. 

W217. 25. 


AiniKTMItS, 


List Price. 
...§25 00 
... 25 00 
... 25 00 


VOLTMETERS. 

Capacity in 
Volts. 

W218. 75. 

W219. 150. 


List Price. 
. ..$80 00 
... 30 00 


W225. “ Standard” Electric 

(■aicc.$6 00 

For making comparative tests of battery 
E. M. F. and current. Size of an ordinary 
watch and tinished in nickel. Resistance 
about 10 ohms. 

W226. ** Standard ** Pocket 

Voltmeter .§7 00 

Same as W225 but graduated directly 
in volts with a maximum of 2 volts. A very 
convenient instrument for those having 
charge of storage batteries. 



Fig. 128. W225. 
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“STUDENTS” ELECTRICAL APPARATUS 

FOIl 

COLLEGE AM) IIIKII SCHOOL LABORATORIES. 

I'iiIcm otherwise Milled the Kenernl specifications for 
npptirutii* described on pages 100 to 165 arc:— 
Wood-work —Cherry, with shellac finish. 

Metal •w ork —Lacquered brass or copper with all castings rough 
and blacked. 

All key contacts are of platinum. 


KEYS. 


F500. Single Contact Key .§1 75 

F501. Double Contact Key . 2 50 

F502. Single Contact and Short Circuit Key .2 50 

F503. Discharge Key . 4 00 

F504. Reversing Key, improved form. 4 50 

F505. Poll I Commutator . 2 25 


CONDENSERS. 

Of mica and accurate within, approximately, 2£. The brass terminal 
blocks mounted upon hard rubber strips for insulation. 


F511. I-* Mica-farad . 522 50 

F512. 1-2 “ 25 (HI 

F513. I ** 30 00 

F514. I “ silli-divided .40 (HI 


In five sections of 0.05, 0.05, 0.2, 0.2, and 0.5 M. Fs Segments are con¬ 
nected between parallel brass blocks like the coils in a “Multiple arc” re¬ 
sistance box; thus allowing of either series or multiple arrangement, or 
combination of series and multiple. (Same construction exactly as 

fig. 7 .) 
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Fig. 135. F52S. 


GALVANOMETERS. 

F520 Simple Detector Galvaiiomelcr .$4 50 

After design of Prof. E. A. Partridge, Central Manual Training School, 
Philadelphia. Glass pointer over 4" cardboard scale, divided in degrees. 
System hangs upon a glass jewel and cannot get displaced for any position 
of pointer. Deflects with so j| no ampere of current. 

F521. Asiatic* Galvanometer .$8 00 

Glass pointer over 4" cnulljoard scale, divided in degrees; fibre suspen¬ 
sion O’ - long; glass bell jar protects from dust and air currents. 

F522. lteflerling Asiatic Galvanometer ..$9 00 

Harvard design as modified by us. Pointer is of glass, moving over 4" 
cardboard degree scale: and hung by a silk fibre. Coil box fits upon a 
brass base casting in which is a central cup to l>e tilled with oil or turpen¬ 
tine. The needle system ends below in an aluminum vane, which dropping 
into this cup, effectively damps the motion of the needle. The glass top 
carries the suspension tube and is readily removable thus making replace¬ 
ment of the suspension a simple matter when necessary. 


F523. Kelvin Galvanometer . $23 00 

Resistance about 3000 ohms (coils in series). 

F524. Kelvin Galvanometer . 20 00 

Resistance about 1000 ohms (coils in series). 

F525. Kelvin Galvanometer . 18 00 

Resistance about 100 ohms (coils in series). 


Usual form with four coils. Each coil has its terminals joined to a 
pair of binding posts upon a hard rubber plate itself fixed to the base of the 
instrument, so that the coils may be joined up in series or multiple or in 
any desired combination of series and multiple. The fibre suspension is 
about 3 inches long and its support bears a ‘‘ scissors’’control magnet for 
altering the sensibility. The frame of the instrument is of well dried 
wood and plainly but neatly finished. The front is hinged, to open up the 
system for inspection or repair of suspension. 
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F528. Tangent Galvanometer.$12 .*0 

Coil frame of well dried cherry—mean diameter about 7% inches. 
Has three sets of windings of 1, 7, and 10 turns, respectively, arranged for 
use separately or in series. Has glass pointer over 8" cardboard scale, 
divided in degrees. System pivoted on glass jewel and cannot become 
displaced for any position of the instrument. 

F529. B'Arsonval Pointer and Reflecting Galvan¬ 
ometer.$12 .70 

Resistance about 1700 ohms, sensitiveness, 200-30(1 megohms Has 
magnet of tungsten steel and clamp to hold coil in position and allow of 
instrument being transported without risk of breakage. 



Fig. 136. 


RESISTANCE COILS, WHEATSTONE BRIDGES, ETC. 

F533. Standard One Oliui Coil . $5 00 

With both binding poets and copper strip terminals (to lit gap in meter 
bridge). Accurate within 1 £. 

F534. Standard Ten Oliui Coil . $6 00 

Accuracy, mounting, etc., the same as F538. 

F737. Resistance Box . $20 00 

111.5 ohms divided into 10 coils of 0.7, 1, 1,2, 3, 4,10, 20, 30, and 40 
olnns. Box of cherry with hard rubber top. Accuracy within Ytf. 

F58G. Resistance Box . $27 50 

Same as F737, but with addition of coils of 100, 200, 300, 400, and 
1000 ohms; 2,111.5 ohm total resistance. 

F537. Resistance Box . $32 50 

Same as F336, but with further additions of coils of 2,000, 3,000 and 
4,000 ohms; 11,111.5 ohms total resistance. 

F538, Resistance Box and Wheatstone Bridge .$40 00 

Consists of resistance coils as in F537 with addition of bridge-arms of 
10, 100, 1000 ohms on each side. Battery and galvanometer keys are 
mounted upon rubber top as [>art of the set. Accuracy of bridge-arms 
j(S and of coils 
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Fig. 137. F539. 

F530. C'urej-Foilor Itridso ami C'oiiiiiiuliilor .$35 00 

Simplified form, complete with ratio coils of 1, 10, and 1(M) ohms. In 
design it resembles our high grade, model W4240, but is much more plaint} 7 
and simply made, and has no battery commutator. 

F545. Reading Telescope and Seale .$10.00 

This is a thoroughly good and substantial instrument. The telescope- 
proper is exactly the same as is used in our “ Aone ’’ D’Arsonval Galvano¬ 
meter (see also W4220), and optically perfect. The stand is of cherry and 
solidly put together. This instrument has all necessary adjustments. 



Fig. 13S. F54tS. 



F540. Lamp and Seale .$17 50 

Simple form for use with plaue mirror. Either oil, gas, or electricjis 
ordered. (Same as W4210, fig. 23, page 33.) 


Fig. 139. F.MT. 
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F547. Magnetometer . 516 00 

Simple form suitable for students of the High School grade. Is strongly 
made and capable of giving results of considerable accuracy. Complete 
with dellecting and deflection magnets, inertia ring, etc. 

F548. Copper Voltameter . $7 50 


As designed and used by Prof. E. S. Ferry, of the University of Wis¬ 
consin. The anode plate is supported by a hard rubber plug, itself fitting 
into a hard rubber top from which it may be readily withdrawn without 
disturbing the cathode; a long slot in the top permits its passage. Cathode 
plate measures 8 "x 2 J£ - '. 

F550. Copper Voltameter for Heavy Current* . $15 00 

As described by Mr. A. W. Meikle and used in the University of Glas¬ 
gow (See Electrolysis of Copper Sulphate in Standardizing Electrical 
Instruments — Proc. Physical Society of Glasgow University — January 27th, 
1888; also see Gray's Absolute Measurements in Electricity and Magnet¬ 
ism, Voi. II., part II., page 419). Has glass cell about 8x9>£". Five anode 
plates and four cathode plates, each 8 * 4 x 10 " : each plate has two tongues 
at top which support it in a slot of the top framing ; connections being 
automatically made so soon as tongues drop into the slot. Plates are thus 
readily removable for weighing. With all the plates, currents up to 60 
amperes are measurable, but any less number of plates may be used if 
desired. 

F552. Kyaii Spiral Coll Voltameter ... 57 50 

As used by Prof. Harris T. Ryan at Cornell University. (See paper 
by Prof. Ryan before American Institute Electrical Engineers May 22d, 
1889). Anode and cathode are helically wound wires, suspended vertically 
in the electrolyte, the cathode within the anode. The advantages claimed 
by Prof Ryan for this form of voltameter are : freedom from sharp edges 
and corners, and consequently greater firmness of deposit ; facility of 
cleaning by merely clamping one end of wire in vice, straightening, and 
sand-jjaperiug down. Electrodes are hung from a hard rubber plate, itself 
fixed to a telescopic supj»orting tube, so that by raising or lowering, the 
current may be kept perfectly constant against variations of E. M. F. The 
cathode also has an adjustment which allows it to be centered with 
reference to the anode. 

F553. Earth Inductor . 535 00 

Coil frame about 10 '' in diameter, mounted in rectangular frame, the 
latter turning upon a horizontal axis and the former upon an axis at right 
angles to it. The whole is mounted upon a base with screws and bob for 
leveling. A special device throws the coil at uniform speed through 180° 
or allows of continuous rotation as desired. The wire is wound in layers, 
the diameter, etc., of which are exactly determined and furnished with 
each instrument. 

F554. Electrometer . $17 50 

Simple quadrant type, capable of good work and well insulated. All 
parts are accessible, and various sensibilities are easily obtained by a 
change of suspension ; gives deflections for a single cell of batter}'. 
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ELECTRO-DYNAMOMETERS. 

These instruments are strongly but very plainly made, and may be 
depended upon for constancy and accuracy. The constant of the instru¬ 
ment is furnished in each case, but no calibration card or curve. 


F560. Range 0.2 to 4 amperes . §17 50 

F562. “ 1 to 20 “ 20 00 

F564. “ 3 to 60 “ 22 50 


OSCILLOGRAPHS 

A X I> THEIR USES. 

The Oscillograph may l>e defined as an instrument whose deflection is 
proportional to the current flowing through it at each and every successive 
instant of time. The practical uses of such instrument are many since 
they record with great accuracy time changes of E. 51. F. and current. 
Thus the simultaneous I*. D. and current changes on making and breaking 
an inductive circuit, the charge and discharge curves of condensers, 1*. D. 
and current changes in a dynamo armature, etc., may all l*e directly 
recorded. 

Such rapid variations as take place during the hissing of the arc lamp 
are faithfully depicted. Wave forms, phase difference, self induction, 
capacity, power factor, etc. are thus all rapidly obtained. 

The Oscillograph puts a new and powerful weapon of research into the 
hands of electrical engineers. 


HOTCHKISS OSCILLOGRAPH. 

An apparatus for recording a variable current curve or two such 
curves simultaneously. This apparatus has lieen developed by Prof. 
Hotchkiss of Cornell University during the past few years. It was 
exhibited liefore the American Association for the Advancement of 
Science in 1896. (see Elect. World, Sept. 20, 1890.) The original form was 
described in the Physical Review of July, 1895. Other articles may be 
found in the same paper for March and September, 1896. Also in Trans• 
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actions . 1 . I. K, K., vol. 18, May 20, 1896. Tlie fiual and most elaborate 
article on 1 lie subject in which are given a number of full size curves 
will be found in the Physical Review for March, 1809, For an abstract of 
tills article see the Electrical World. 



The instrument is portable and gives continuous, simultaneous records 
of two A. C. curves whether cyclic or non-cyclic so as to show their cor¬ 
responding values for each instant of time. 

The corresponding values of any number of cyclic curves may be 
obtained by taking two, then one of these with a third, and so on. 

Essentially there are two Deprez Galvanometers which have a very 
minute moving system of soft iron, supported by a quartz fibre in the con¬ 
centrated field of a permanent magnet. These are mounted one above the 
other in one end of a case measuring alxmt 6 x 6J^ x 18" long (see fig. 140) 
In the other end of the case is a revolving drum carrying a photographic 
lilm (see figs. 141 and 142) 

Sun light or arc light is seen through two narrow slits and is reflected 
from the mirror of the two needles upon a horizontal slit in the drum 
boxes. 

The two currents to lie recorded are joined to the deflecting coils of 
the two galvanometers. The mirror will then deflect on the closure of this 
current and since the film Is passing before this slit the motion of the 
mirror will be recorded as a connecting photographic curve. 

The needles arc made so small that a frequency up to 8,000 to 10,000 
double vibrations per second can be obtained. At the upper speed the 
needle may be forced to “ overthrow ” its legitimate swing, but, if so, the 
amount of this “overthrow” is very slight, so that the general curve 
may be taken as correct. 
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Fig. 141: Hotchkiss Oscillograph (Assembled). 



Fig. 142. IIoTcnKiss Oscillograph <No 1 Assembled!. 



Fig. 143. Snowixo Slide Way. 
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The galvanometer coils may be connected in series or in parallel and 
there are several sets of coils of different resistances so that one may lie 
exchanged for another. 

This instrument is also made with a '‘slide way ” for dry plates (fig. 
143). The plate is shot downward bv a strong spring and then released by a 
special trigger having its energy taken up by an air cushion at the bottom. 

We have been appointed by Prof. Hotchkiss sole licensees to manufac¬ 
ture this instrument, the designs being submitted to him for approval and 
correction and his advice will be constantly at our service during the con¬ 
struction of this instrument. Hie needles for each instrument will be 
made by him. 

Further jtarticulars and price trill be f urnished by us upon applica¬ 
tion. 


THE DUDDELL OSCILLOGRAPH. 

» , 

• 

This instrument is very simple, consisting essentially of a strong mag¬ 
netic field with pole pieces so shaped as to concentrate the lines of force 
into a thin vertical sheet. In this field are stretched two metal strips, 
which are held in tension, current passing up one of these strips and down 
another. A mirror attached to l>oth strips deflects as the one strip moves 
forward and the other backward. Owing to the tension the period of 
system is exceedingly short, viz., about 1/lOOOu of a second. It is at the 
same time very “dead beat ’’ and has a very low resistance and practically 
no self-induction. The sensitiveness, scale at .10 centimeters from mirror, 
is nearly 200 millimeters |>er ampere. The magnetic field is very intense 
and produced by an electro-magnet; it is energized by direct currents 
from 25, 50, 100 or 200 volt circuits. The exciting current is about *4 
ampere at 110 volts. 

The instrument is made in two forms: single and double. In the 
latter there are two systems in one magnetic field (see figure 144). Hence, 
simultaneous observations may lx* made of any two E. M. F.s or currents, 
or of a current and an E. 51. F. A fixed mirror gives the datum line. 
The movement of the spot of light can either be photographed on a mov¬ 
ing plate or film or observed in a rotating mirrror. When the varia¬ 
tions are periodic a vibrating mirror with the axis at right angles to that 
of the Oscillograph and operated by a syuochronous motor will reflect the 
spot of light to a screen on which the stationary bright curve can be easily 
traced or photographed. The instrument has an adjustment for zero and 
and for slightly increasing the period and sensitiveness. 
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Fig. U.'>. Di'dueli. Oscillograph, with Lantern and Mirror kor 

Static Curves. 


APPROXIMATE DATA OF THE DIDDHIJ. 
OSCILLOGRAPHS. 


High Frequency 
Pattern. 


860 ohms 


0.25 amp. 


4 ozs. 


S ozs. 


Resistance of Field Coils in series 

at 15° C. 

Normal Exciting Current with the 

coils in series. 

Normal tension on strips in Single 
Oscillograph. 


Do. in Double Oscillograph. 

Periodic Time (undamped) with 

the above tension. * 0 * 0 w ioou® sec - 

Normal scale distance. 50 cm. 

Sensibility with the above tension, 
normal exciting current and 

scale distance. 290 mm. per ampere 

Normal Working Current in strips 
for alternate current wave forms 0.05 to 0.10 ampere 
Resistance of strips without fuse 

and connections . about 2 ohms 

Do. with one fuse and connections about 10 ohms 


Projection 

Pattern. 


180 ohms 


0.5 amp. 


This instrument is 
not made in the pro¬ 
jection pattern. 

6 lbs. 


1 -At 5 to 2 lAi 0 sec - 

300 cm. 


0.5 ampere 

0.5 ampere 

about 1 ohm 
about 3 ohms 


PRICES. 

1. Single Oscillograph, high frequency pattern.§187 50 

With constants described on page 9. 

2. Double Oscillograph, do.§225 00 

3. Single Oscillograph, high frequency pattern.8300 00 

Complete with tracing desk, synchronous motor, etc. 
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4. Double Oocilloura|»li, high frequency pattern . $337 50 

Complete with tracing desk, synchronous motor, etc. 

5. Double Oscillograph, high frequency pattern . $487 50 

Complete with revolving cylinder for photographically recording the 

wave forms with automatic exposing shutter and contact. 

Interested parties are requested to correspond irith us regarding this 
instrument and tee shall trn pleased to sen<l such a special jximphlet giving 
fuller details. Colleges and scientific institutions mag ivipoit this instru¬ 
ment free of duty and quotations trill be made on request. 


BOOKS AND PERIODICALS. 

Being often asked by customers to recommend or secure for them 
books relating to such branches of electrical work as we are supposed to 
be experts in, we have prepared the following list. This list is not a large 
one and very possibly we have omitted some very good and important 
works. But we feel that all those mentioned are of the very best and to 
be heartily recommended. 


WORKS ©X THE X RAV. 

The ABC OF the X-Ray; by IV. 11. Meadow croft — a brief general 

treatment of the whole subject . *cdoth' ^ 75 

The X-Ray; by Dr. W. T. Morton and Mr. IK J. Hammer. . 

Roentgen Rays and Phenomena of tiif. Anode and Cathode; 
by Thompson <fc Anthony — a consecutive historical treatment 

of the general phenomena of discharges in vacuum tubes. 1 50 

Radiography and X-Rays; by S. It. Bottone — contains details as 

to construction of apparatus, etc. 1 00 

Radiation; by Ifyndmann —a complete treatment of the subject of 

radiation in the ether . 1 GO 

Practical Radiography; by Menthol <fr IVard. 1 00 

Roentgen Rays; being the memoirs, of Itocntgen, Stokes and J. J. 

Thomson — edited aud arranged by /Vo/. C?. F. Barker . GO 
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ELECTRICAL TESTING VXD 3IEASURE.ilEXT. 

Electrical Measurements; by Carhart <fc Patterson — covers the 

subject of laboratory measurement very nicely. $2 00 

Absolute Measurements in Electricity and Magnetism; by 

( VoL I, 510 pages, 3 25 

A. Gray —in two volumes.-] “ II, 863 “ 6 25 

( Abridged edition, 1 25 

Handbook of Electrical Testing; by H. It. Kempe—a. very 
exhaustive work on laboratory methods and instruments, par¬ 
ticularly as applied to submarine cable work; 5th edition. ... 7 25 

Physical Measurements; by Kohlrausch —contains appendix on 


electrical units and measurements. 4 00 

The Galvanometer; by Nichols —being lectures to Cornell students. 

Treats almost entirely of the Kelvin instrument. 1 00 

Measurement of Electrical Resistance; by Price . 3 50 

Electricity and Magnetism (being vol. II of “Elementary Prac¬ 
tical Physics”); by Steirart A Gee —is very good on the sub¬ 
ject of current. E. M. F. and resistance measurements. 2 25 

Practical Electricity and Magnetism; by Henderson .. 2 00 

Practical Electricity; by IF. E. Ayrton —covers whole field 

briefly. 2 50 

Photometry; by Palaz and translated by Prof. Geo. W. Patterson.. 


PERIODICALS. 

l’er Annum. 


Electrical World and Engineer, New York (weekly). §3 00 

American Electrician, New York (monthly). 1 00 

Electrician, London (weekly). 8 00 

Electrical Engineer, London, (weekly). 4 50 

Electrical Review and Telegraphic Journal, Loudon (weekly) 5 75 

L’Eci.aIRage EleCTBIQUE, Paris, (weekly). . 15 50 

Elektrotechnischf. Zeitschrift, Berlin (weekly). 6 80 


Special thanks are due the Electrical Engineer Institute of Corres 
jiondence Instruction for diagram cuts loaned. 

ELMER G. WILLYOUNG. 
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INDEX. 


Ammeters, hie lined Coil.150, 159 I 

Weston. 150 

Amy! Acetate Lamp. 1M 

Anthony Standard Bridge and 

Resistance Set. 49 

Arc Light Mirror. Ill) 

Artificial Lines. 114 

Balance, Candle. Ill) 

Batteries, Storage.139, 140 

“ Test. 121 

Battery Tests, Pendulum for.... 115 

Ballistic Galvanometers. 21 25 

B. A. Standard Units. 43 

Bedcll-Ryan Contact Maker.. .. 116 

Bismuth Spiral. 113 

Bunsen Sight Box. 110 

Book List.171, 172 

Cable Posts. 62 

Cable Testing Apparatus. 92-95 

Candle Balance. U<) 

Caudles, Standard. Ill 

Carbutt X-Ray Plates.138,139 

Carhart Standard Cells. 66, 67 

Carey Foster Met hod. 38,39 

Carey Foster Bridge. 39, 163 

Chloride of Silver Test Batteries 121 

Contact Makers .115, 116 

Condensers, Discussion of.5-7,12,13 

" Adjustable. 9 

*• Air. 15 

“ High Potential. 15 

*• Single ValuedPaper 8,10 

“ •* “ Mica. 11 

“ Sub-divided Mica... 11 

" D. P. Mica.12,13,14 

Student’s Grade.... 100 
*' X-Ray Adjustable.. 10,126 

Conductivity Bridge. 81-84 

“ “ Standard 

Bars for. 84 

D’Arsonva! Galvanometers. 21-27 

Detector “ 26 

Developer for X-Ray Plates... . 138 

Dip Circles. 113 

Dispersion Ijcns. lin 

Discharge Keys. 61-63 

Double Connectors on Posts. 62 

Dry Plates.138,139 

Duddell Oscillograph.’.... 168-171 


Earth Inductor. 164 

Electro- Dynamometers, Dis¬ 
cussion of. 72, 73 

Electro-Dynamometers for 

Small and I^trge Currents .72-74,165 
Electro-Dynamometers, of Pre¬ 


cision . 74 

Electro-Dynamometers. Reflect¬ 
ing. 74 

Electrolytic Interrupters.127,128 

Electrometers, Discussion of.... 16 

** Carhart’s. 17 

Mascart. 16 

Ryan. 16 

Quadrant. 17,164 

Everslied Ohmmcter. 112 


Fessenden’s Contact Maker. 116 

Fluoroscent Screens . 138 

Fluoroscoi»cs. 138 


Galvanometers, Discussion of... 17-2U 

** “Aone" Wall 

and Table D’Arsonval. 22 

Galvanometers, Ballistic. 21, 22 

” Carjientier D’Ar¬ 
sonval . 24 

Galvanometers, Detector. 26 

’’ Kelvin Reflect’g 20,21 

“ H. S. D’Arsonval 21-23 

Tangent. 24 

" Tripod D’Arson¬ 
val. 24,25 

Galvanometers, Portable D’Ar¬ 
sonval . 27 

Galvanometers, Student’s Grade.liil, 162 
“ Universal Tan¬ 


gent. 24 

Galvanomoter, Northrup’s Oscil¬ 
lating. 117-119 

Galvanometer Mirrors. 28 

’* Scales. 28 

“ Suspensions. 28 

" Shunts. 29-31 

Greeley Test Sets. 57, 58 


Henry, Standard. 71 

nigh Insulation Line Posts. 62 

Hopklnson’s Pcrmeamcter. 113 

llolz Machines (see Static Ma¬ 
chines).129, 130 

Hotchkiss Oscillograph .165-168 
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1 ndkx—Continued. 


Induction, Self and Mutual; Dis¬ 


cussion of. 68, 69 

Induction, Standards of Self. <0, 71 

Insulation, Methods, etc., of Test¬ 
ing . 86-91 

Insulation, Testing Outfits. 92-95 

Interrupters, Electrolytic.127,128 

“ for X-Ray Coils, &c 126 

Inverse Square Scales. Ill 


Joulterfs Contact Makers.Ill, 116 


Photometers, Reichsanslalt.104-106 

** Station.UW-108 

Portable. 112 

Plugs, Travelling. 50 

Potentiometer Method.75, &c. 

“ Direct Reading.. 76-80 

“ The “Checking” 79.80 

“ Resistances for.. 78 

Portable Cable Testing Sets. 92-95 

Portable Photometers.Ill, 112 

Portable Testing Sets. 54-59 


Kelvin Galvanometers. 19-21 

Keys, Capacity. 61-63 

“ Discharge. 61-63 

“ Electrometer. 62 

“ Kcmpc Discharge. 63 

** Plug. HO 

“ Plug on Pillars. Co 

“ Lambert. 61, 62 

“ Mulrhead’s Reversing. 63 

” Ryiner-.Tones Reversing 63 

and Discharge. 63 

Keys, Saunders Reversing. 63 

“ Reversing. 61-63 

“ Single an«l Double Contact 60 

“ Short Circuit. 60-63 

“ Student’s G ratio. 160 

Lamp and Scale Method . 32 

Lamps and Scales.33,163 

Lamp, Standard Photometer.... Ill 

Lambert Capacity Key. 62 

“ Discharge Key. 62 

Magnetos. 143 

Magnetic Field, Snnp Coil for... 114 

Magnetometers. 113,164 

Martienssen’s Apparatus. 71 

Meter Bridges..... 37,38 

Megohms. 52 

Mirrors, Galvanometer. 28 

Milli-Voltmeters. Weston.148.149 

Mil-Ammeters, Weston. 151 

Muirliead’s Reversing Key. 63 

“Nlnk” Resistances. 59 

Northrup Oscillating Galvanom¬ 
eters .117-119 

Oscillographs .165-171 

Ohmmeters. 142 

Periodicals. 172 

Permearaeters. 113 

Pendulum KeySet. 115 

Photometry, Discussion of. 96-103 

Photometer Accessories.109-111 

*• Scales. Ill 

*• Standard Lamps for 111 


Quartz Fibres. 29 

Queen X-Ray Tube.133-136 

Reading Telescope and Scale..33-35,163 

Regulating X-Ray Tubes.133 136 

Resistances, Discussion of.40, &c. 

” B. A. Standards.... 43 

" Reichsanstall Stand¬ 
ards. 44-46 

Resistances. Single Standards... 42-46 

High. 52.53 

Resistance Boxes without Capac¬ 
ity. 59 

Resistance Boxes, Student’s 

Grade. 162 

Resistance Boxes, Standard. 48,59 

Resistance Coils.St udent *s G rade 162 
Reichsanstall Photometers ....104-106 

“* Resistances. 44-48 

Reversing Keys. 61-63 

Rotators for Photometers.109. 110 

Rymer-Jones Key. 63 


Secohinmeters. 

Self-Induction Standards. 

Scales for Lamp or Telescope.... 

** Cardboard. 

“ Circular. 

” for Photometers. 

Silver Voltameter. 

Slide Bridge. 

Speed Indicators. 

Specific Resistance Apparatus... 

Shunts, Galvanometer. 

" Ayrton Universal. 

“ Compensated. 

Screens. Fluorescent. 

Snap Cell. 

Standard Cells, Discussion of.,.. 

•* “ Carhart. 

** “ Congress Legal.. 

Static Machines. 

Stands, X-Ray . 

Storage Batteries. 

“ Battery Voltmeter. 

Student’s Apparatus. 

Suspensions, Galvanometer. 


70 
70,71 
35 
28. 35 
28 
111 
128 
37, 38 
144-147 
85 
2S-31 
30,31 
31 
138 
114 

64.65 
66,67 

65.66 
129, 130 

137 
139,140 
159 
160-165 
28 
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1 ndex—Conti n u ed . 


Tachometers . 145-147 

Tail cent Galvanometers .-4, It'd 

Telescope and Seale Method. 32 

Telescope and Seale . 33,34 

Telescopes, Unmounted . 35 

Telegraphy, Wireless. 141 

Test Batteries. 121 

Temperature Coefficient Appa¬ 
ratus . 85 

Thompson's rerineameter. 113 

Transformer, High Potential ...119, 120 

Traveling Plugs . 50 

Tubes, X-Ray.130-130 

Universal Shunt. 29 31 

Vibrators for X-Ray Coils, etc... 126 

Voltmeter, Copper. 164 

“ Ryan Spiral Coil. 101 

** Silver. 128 

Voltmeters, Alternating.153,154.156 

“ Inclined Coil.150,159 


Voltmeters for Storage Batter¬ 


ies. 159 

Voltmeters, Weston.147 154 

Wattmeters, Inclined Coil .156-158 


“ Weston.155, 150 

Wheatstone’s Bridge Method....30, &c. 
“ “ (Coil Form) 50 

•• “ (Slide Wire) 37,38 

“ 11 and Resist¬ 
ance Set. 48-51 

Wireless Telegraph Apparatus.. 141 

X-Ray Adjustable Condenser..., 10,120 
“ Coils, etc.. Discussion of. 122,123 

" Coils.122-127 

•* Machines.122-127 

•* Dry Plates.138-139 

Stands. . ....... ... .... 137 

" Tubes.130-130 

Y1 and Y2 Testing Sets. 57-58 
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BULLETIN THIRTY-TWO 


Electrical Novelties 


& 


The Ultra 
Vacuum Electrodes 
X-Ray Tubes and Stands 
The Multiple Spark Interrupter 
Spark Lamp to Produce Violet Rays 
Spark Regulator for Coil 
Electric Heaters 
X-Ray Plates 


Swett & Lewis Company 

Eighteen Boylston Street, Boston, Massachusetts 


(C) Jeff Behary 2019 


543 










Terms 

Prices in this catalogue are net. 

Remit by express or post office money order or by 
New York draft. Add twenty-five cents to face of all 
checks, except on New York or Boston, to cover collection 
charges. 

References 

Customers unknown to us must give satisfactory refer¬ 
ences, or send draft with order, for which we will allow five 
per cent discount. We will ship C. O. D., provided a remit¬ 
tance of twenty per cent accompanies order. Charges for 
return of money to be borne by purchaser. 

Goods will be delivered f. o. b. freight or express, 
Boston, Mass. No charge for packing. Each piece of 
apparatus is carefully packed and no allowance will be 
made for loss or breakage in transit. 

Western Union Telegraph code used. Telegraph and 
cable address, “ Swettxray.” 

When in Boston, we shall be glad to have you make 
your headquarters at our office. 


Copyrighted. 1903, by Swett & Lewis Company 
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Vacuum Electrodes 

To meet the demand for a high grade, substantial vacuum elec¬ 
trode, we have designed and manufactured those shown in the follow¬ 
ing cuts. These electrodes are made from a special glass, which 
prevents puncture. They are carefully pumped to the right degree of 
vacuum to produce the best color effects. 

Special attention is called to the improved method of regulating 
the current in the electrode itself. It will be noticed that there is a 
copper clij> on each electrode for attaching the wire. This clip is 
movable. By slipping it down on the handle a half inch or more, the 
current in the electrode is weakened, and by slipping it up on the 
vacuum part, the current is strengthened. By this method of regula¬ 
tion, the strength of the current is under the absolute control of the 
operator. 

It will also be noticed that the handle forms a part of each elec¬ 
trode, thus making it rigid and reducing the liability of breakage. 
Electrodes of this kind are more substantial and last better than any 
other kind. The handle contains no vacuum. 

Electrodes Nos. 17 and 18 arc specially fine in color effects. In 
ordering, please specify colors desired. They can be furnished in 
green, blue, red, or purple. 


Vacuum Electrodes for High 
Frequency Work 


No. 14 

For general application 

$2.00. 

Code Word — 

Kratnerin 

No. 2 

For vaginal application 

2.00. 

Code Word — 

Knempeln 

No. 3 

For rectal application 

2.00. 

Code Word — 

Kriempe 

No. 11 

For vaginal application, with cup¬ 





ped end .... 

2.00. 

Code Word — 

Krtenkende 

No. 5 

For urethral application, with 





curved end .... 

2.00. 

Code Word — 

Kranker 

No. 7 

For urethral application, straight, 

o 

o 

d 

Code Word — 

Kncnklich 

No. 15 

For eye application 

2.CO. 

Code Word — 

Kra-nkung 

No. K5 

Double eye electrode 

2.00. 

Code Word — 

Kra-tze 

No. 19 

Hammer electrode 

2.00. 

Code Word — 

Kra*tzig 

No. 1)5 

Geissler electrode, for general 





tonic treatment 

2.50. 

Code Word — 

Kourilien 

No. 17 

(Not so highly colored as No. 18) 

1.50. 

Code Word — 

Kourgan 


[n 3 ] 
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Electrode No. 19 is most useful, as its shape permits of its being 
used for a great variety of work. 


One pair metal handles and cords . . . $1.00. 

Set of ten electrodes, metal handles and cords, 20.00. Code Word—Krrenzen 


To meet the demand for vacuum electrodes to fit into a common 
handle, we have designed the following set of six of the ones most 
used. The general design is the same as of those illustrated, except 
that the electrodes arc made lighter, and as short as possible, and yet 
retain the good features. 

The electrodes are as follows : 


No. 3A 
No. 5A 
No. 7 A 
No. 11A 
No. 14 A 
No. 20A 


Handle 

Rectal (without bulb) 
Urethral, curved 
Urethral, straight 
Vaginal, with cupped end 
General external work 
Eustachian 


$1.25. Code Word — Koulbac 

1.25. CodeWord — Kouler 

1.25. Code Word — Koulougli 

1.25. CodeWord — Koumiss 

1.25. CodeWord — Koupara 

1.25. CodeWord—Koupholite 

1.25. CodeWord—Kourakin 


A firm insulating handle, fitted with a universal coupling, will 
complete the set. 


Price for set and handle . . $8.00. CodeWord — Koukarien 


Special electrodes for any purpose, and of any shape, to order; 
price on application. 
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Spark Lamp to Produce Ultra 
Violet Rays 

The little lamp shown in 
the cut above is not a mere play¬ 
thing, although it is small and 
of low price. Lamps of this 
sort have been in use abroad for 
several years, and good results 
have been obtained from them 
in cases of lupus, epithelioma, 

erysipelas, eczema, etc. The lamp is very simple, 
cannot get out of order, and may be run from a Kinraide 
Coil or Static Machine direct, without difficulty. 

The base of the lamp is of slate. Cords are 
heavily insulated, so that there is no danger of the 
patient getting a shock by contact. The top is of brass 
nicely nickeled. A bard rubber handle is attached so 
that the patient or operator may conveniently hold the 
lamp in position. The balls, across which the spark 
passes, are of iron. The lens is of the finest crvstal 
and may be easily detached for the purpose of cleaning. 

The whole lamp may be readily rendered antisep¬ 
tic, as nothing but metal and crystal are brought near 
the patient. It is almost noiseless in its operation, and 
may be held against the affected part in such a manner as to produce 
compression. In selecting a lamp, great care should be taken, as many 
lamps of this character are put out with glass lenses, which are almost 
opaque to the Ultra Violet ray, if not quite so: 

Price, complete with attaching cords, $10.00. Code Word — Oggerunt 

Full directions for use accompany each lamp. 

Complete catalogue of Violet ray apparatus on application. 

The spark lamp may be used in connection with an ordinary 
Ruhmkorff coil, if our set of extra strong condensers are used. The 
set consists of a pair of large, specially constructed jars, properly 
connected and litted into a fine mahogany box, complete with suitable 
connections. 

Price, with full directions for use, $14.00. Code Word — Iaspidis 

[N 7 ] 



(C) Jeff Behary 2019 


549 






SWETT & LEWIS COMPANY 


X-Ray Tubes 



ctjyy- 


A 







Type M 


But two kinds will be mentioned here. If interested, send for 
bulletin No. 33 on tubes. 

The above tubes are specially designed for Static Machine work. 
Type M is an old familiar one, and many thousands of these tubes are 
now in use to-day. It has lately been improved in design and arrange¬ 
ment of terminals. 

Type D. This tube is an improvement over the old form of J 
tube, inasmuch as the ends are of equal length and both electrodes are 
supported where they enter the bulb of the tube, thus preventing any 
chance of becoming loose or breaking down in use or transit. The 
definition and penetration are unexcelled. If desired, Type D may be 
furnished with an adjustment for regulating the vacuum. 


Type M . 

Type I) . 
Adjustable Type D 


$$.00. CodeWord — Demesnial 
10.00. CodeWord — Demeter 
12.00. Code Word — Demetcrcnt 


[N8] 
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X-Ray Tubes for Cavities 

To meet the demand for a tube that may be used in the throat or 
vagina, we have designed a simple, strong, and convenient tube. The 
bulb and all but the end of the tube are made in such a way that it 
is opaque to the X-ray. The end of the tube, however, is transparent 
to the ray, and may be brought nearly or quite into direct contact 
with the diseased area. This reduces the time necessary for exposure 
and increases the efficiency of the treatment. The terminals are so 
situated that the wires may be kept away from the patient. The tube 
is substantially built, and a method of reducing the vacuum is supplied. 

Price ..... $18.00. CodeWord — Demureness 



Tube Stands 


In connection with 
the adjustable vacuum 
tube, we would recom¬ 
mend the tube stand 
shown in cut, as it has in 
combination with it a reg¬ 
ulator so arranged that 
the vacuum in the tube 
may be held at any point 
desired. 

Floor tube stand, with ad¬ 
justable spark gap, $10.00 

Code Word — Finndos 

Set of cords, heavily insu¬ 
lated, $1.00 

Code Word — Finances 
Small wood tube stand, $2.00 
Code Word— Finage 

Arm, 3 feet long, for use 
in place of ball and point 
in stand usually fur¬ 
nished with Static Ma¬ 
chines, $1.50 

Code Word — Finalista 

[N 9 ] 
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Electric Heater 

This is specially designed 
for drying out Static Machines, 
and when used properly will 
keep a Static Machine in run¬ 
ning order every day in the year. 

Heater, special cord, switch, 10-lb. 
can of fused calcium chloride, 
with instructions for use, $10.00 
Code Word — Chuana 

Ten-pound can of fused calcium 
chloride, extra dry . $1.50 

Code Word — Chubbcd 

In ordering, state voltage of electric circuit on which heater is to run. 

Electric Heating Pad 

The cut shows this very useful article. This pad may be con¬ 
nected by means of the cord and plug direct to the lamp socket, and 
allowed to run for any length of time without danger of overheating, 
or shock to the patient. The temperature may be maintained at 180 
degrees Fahrenheit for any length of time desired. The pad is useful 
in any condition where heat is indicated. It is soft, flexible, and 

easily kept clean. There is very little weight, 
not more than a quarter part as much as in an 
ordinary water bag. In ordering, state voltage 
and kind of lamp socket. 

No. 681. 12 x 15 inches, including 10 feet of 

cord and plug, $5.00. CodeWord — Cauponate 
No. 682. Same as 681 except switch to give three 

degees of heat, $7.50. CodeWord — Cauponibus 
No. 683. 15x24 inches, 10 feet of cord and 

plug . . $10.00. CodeWord — Cauponiser 

No. 684. Same as 683 except switch to give three 
degrees of heat, $13.00. CodeWord—Cauponi?ed 

[Nio] 
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Block Tin for X-Ray Shields 

This material is now much used, and is better by far than lead or 
rubber. It is light, does not tarnish, and is perfectly antiseptic. 

Heavyweight . . . $0.75 per lb. CodeWord—Blemish 

Medium weight . . . .25 per lb. CodeWord—Blemmyer 

The latter is largely used for static work. 


Multiple Spark Interrupter 



The above cut shows a development of an old idea. 

As is shown in the cut, this apparatus consists of a large number 
of small balls, mounted on an insulated block in such a manner that 
an arm can short circuit some or all of the balls, thus introducing the 
full resistance or any part of it into the tube circuit. 

This interrupter is so arranged that it may be readily attached to 
the frame of the Static Machine or to any other convenient support, by 
means of two small screws. The interrupters may be used singly, or 
in pairs as may be desired. 

This device is specially valuable in running X-ray tubes from 
Static Machines. By its use a very low or very high vacuum tube 
may be made to light up in a fine manner, and is under instant and 
complete control of the operator. 

“ A tube from which there is absolutely no fluorescence from a 
Static Machine when the interrupters are closed, will do valuable ser¬ 
vice when properly managed with the series ball interrupters, and be 
of service for a long time with little danger of being punctured — 
a matter of much importance to X-ray workers.” — Advanced 
Therapeutics. 

Price each, complete, with full work¬ 
ing directions . $5.00. CodeWord — Clisobra 


[Nn] 


(C) Jeff Behary 2019 


553 








SWETT & LEWIS COMPANY 

Spark Regulator for Coil 



The cut shown above gives a good idea of this very useful 
attachment. It was designed specially for use with the Kinraide Coil, 
but may be used with any coil. Its special use is to introduce a 
resistance into the circuit with the patient or electrode, while using 
the high frequency electrodes. By its use, the current may be regu¬ 
lated with great exactness. 

Price.$4.00 per pair. CodeWord— Clisson 


5 x 7 

6 % * 8 % 
8 x 10 

10 x 12 

11 x 14 


X-Ray Plates 

Einhergang 
Einhuellen 
Einiinpfen 
Einjafhrig 
Einjagen 


$1.40 per dozen. 
2.80 per dozen. 
3.40 per dozen. 
5.50 per dozen. 
7.00 per dozen. 


Code Word — 
Code Word — 
Code Word — 
Code Word — 
Code Word — 


A supply of the above sizes always in stock. These plates are 
specially wrapped in light proof paper, no plate holder being required 
for use with the X-ray. 

[N 12 ] 
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The Kinraide Coil 



We wish very briefly to call to your attention this superb piece 
of apparatus. This coil is light in weight, cannot be burned out or 
broken down, may be run on any light or power circuit whether 
direct or alternating, and is extremely powerful. For X-ray work, 
either Radiographic or Therapeutic use, it is unexcelled. 

The coil generates a current of very high frequency, and the results 
obtained are unsurpassed. 

Price of Coil . . • . . . . . $200.00 

Send for Bulletins 28, 2‘J and 31 treating on this apparatus ex¬ 
clusively. 

Outfit No. 31 Code Word — Unqueened 


One direct current Kinraide Coil.$200.00 

Two tubes, type K.30.00 

One 5x7 platinum barium cyanide flitoroscope.12.50 

One floor tube stand, with adjustable spark gap for controlling vacuum, 10.00 

One rheostat.8.00 

Or.e set of electrodes and handle.8.00 

$268.50 

Outfit No. 32 CodeWord — Troncs 


Same as above, except tubes for alternating current substituted for direct, $274.50 

[Nl 3 ] 
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SWETT & LEWIS COMPANY 



The Ultra 


Patented 



The cut gives a very good idea of this instrument. The box is 
nicely made of polished mahogany, mounted on four small rubber 
feet, and is fitted with a pair of stout handles and a good lock. The 
apparatus is designed to run from the alternating current and con¬ 
sumes but three amperes at 110 volts, which may be drawn from any 
lamp socket. The entire outfit, with exception of stand, may be 

;ni 4 ] 
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packed into the box, and is readily portable, extremely simple and 
verv durable. The current, as it leaves the lamp, socket is transformed 
bv the coils shown on right of cut, and the current from the trans¬ 
former charges a condenser located in the base of the box. From the 
condenser, the current, as it goes to the lamp, is of the high tension, 
high frequency variety. 

This is really a diminutive arc lamp, entirely enclosed in a nice 
nickel case, and having in front a line rock crystal lens, which is 
perfectly transparent to the Ultra Violet ray. Instead of carbons, the 
electrodes of the lamp are of iron . They arc regulated by a small 
thumb screw at the back of the lamp, and are very easily adjusted. 
The lamp runs very quietly; with the case removed a slight humming 
is heard. This lamp may be supported by any available stand. It 
is, however, designed with special reference to the floor stand illus¬ 
trated on page 9 of this bulletin. 

In connection with this stand, the lamp may be placed at any 
angle or height, and rotated in any direction with ease. The patient 
may be brought near to or touching the lens, so that the rays may be 
brought into direct contact with the desired area. Very little heat is 
generated and no cooling or coloring device is necessary. The whole 
case of the lamp may be readily detached and boiled for the purpose 
of sterilization if desired. 

Few light rays are given off, but the arc is very rich in invisible 
Ultra Violet rays, so much so that the eyes must be protected with 
glasses or sonic opaque substance at all times when near the lamp. 
Tests show that this lamp produces many times the quantity of the 
true Ultra Violet rays generated by any other lamp on the market, not 
excepting the largest arcs in use. This, too, at very small expense. 

The cost of running a lamp of this sort will not exceed six to 
eight cents per hour at the average cost of the electric light, while a 
large arc lamp may cost as much as two dollars for the same time, 
besides necessitating special wiring and fixtures. 

Price complete, as shown in cut, with stand for supporting lamp. $110.00 
Price without stand.100.00 

Twelve extra electrodes and full instructions for use go with each 
lamp. 

[Ni5] 
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Lamps now built for alternating current only. In ordering, give 
voltage of circuit and number of alternations. Motor generator may 
be furnished to transform direct to alternating current. Price on 
application. 


Complete Apparatus 


Cotie Word Code Word 

With Stand Without Stand 


52 Volts 7,200 alternations 
110 Volts 7,200 alternations 
52 Volts 10,000 alternations 
110 Volts 10,000 alternations 
52 Volts 15,000 alternations 
110 Volts 15,000 alternations 


Retardaron 

Retardatif 

Rt tardavit 

Retardemos 

Retarding 

Retardo 


Rctendarmis 

Retendreis 

Retcnez 

Retcngais 

Retenidas 

Retenons 


We wish to dwell on the fact, that the entire working parts of the 
lamp are covered up, and the rays are thrown out in but one direction, 
so that neither the patient or operator are needlessly exposed. 

In closing we wish to quote from a well-known- authority on skin 
diseases: 

“The cases of successful treatment of lupus,—and also, let me at once add 
here, of psoriasis and acne, — which arc reported from all quarters, are most 
encouraging, and justify the expectation that treatment by * iron * light, as 
applied to cutaneous diseases, may, before long, be accorded that foremost place 
in skin surgery, which it so amply deserves.” 


We should be glad to send the following bulletins to all interested. 
Preceding bulletins are out of date. 

No. 28 Kinraide Coil and Accessories. 

No. 2!) “Why?” A list of testimonials. 

No. 30 Directions for Operating Coil. 

No. 31 List of Sample Coil Outfits. 

No. 32 This one. 

No. 33 Tubes for all Apparatus. 

No. 34 Finsen and Violet Ray Apparatus. 

This latter bulletin will be up-to-date and will include several new 
and improved pieces of apparatus. Be sure and get it before pur¬ 
chasing. • 


[Ni6] 
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Open Knowledge Commons and Harvard Medical School 


http://www.archive.org/details/highgradehospitaOOwoch 


(C) Jeff Behary 2019 


572 





(C) Jeff Behary 2019 


573 







(C) Jeff Behary 2019 


574 








HIGH=GRADE 

Hospital Furniture 

and Appliances 


CATALOGUE OF DEPARTMENT V. 


COMPRISING 
OPERATING TABLES, 

CABINETS, STANDS, 

BEDS, STERILIZERS, 

GAUZE. COTTON AND 
SURGICAL SUPPLIES. 

SEVENTH EDITION. 

MANUFACTURED HY 

Max Wocher & Son, 

Surgical Instrument Makers, 

19*21=23 West Sixth Street, 

CINCINNATI, 0., U.S. A. 
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The Oldest and Largest Surgical Supply House 

Established 1837 

Our Long Successful Business Career 
is a Guarantee of Square Dealing. 
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INDEX. 


A 

No. 

Abdom nal Supporters. 542 to 548 

Abdominal Water Coils . 509 

Appendicitis Supporter . 542 

Accident Case.553 

Acme Treatment Table. 480-481-435 

Adhesive Plaster. 552 

Air Beds.50" 

Air Pillows.50G 

Allis Ether Inhaler...*573 

Amputating Cases.5N<; 

Anatomical Jars..480 

Anaesthesia.572 to 574 

Anaesthesia Table.437 

Artery Forceps..578-880 

Aspirators.571 

Atomizers. 519 to 525 

Autocue.466 

B 

Babv Incubator. 407 

Back Rests. 439 

Bags. 689 

Bandages, Elastic and Rubber . 496 

Bandages, Gauze. 553 

Bandages. Plaster- paris . 553 

Bandage Rollers. 554 

Basins, white enameled . 48S—IS9 

Bath Cabinets. 510 

Bath Tubs. 515 

Bath Tubs for Arm . 490 

Bath Tubs for Foot . 491 

Beakers. 470 

Beds, Air . 507 

Bed Blankets. 552 

Bed, Invalid. 440 

Bed, Iron. 441 

Bed Pans enameled and porcelain.492 

Bed Pans. Rubber. 505 

Bed Pan Rack. .457 

Bed Screens. 420 

Bedside Tables. 439 

Bedside I.ocker. 437 

Blankets Rubber. 552 

Bottles, Irrigating. 472-473 

Bone Chisels and Gouges. . . 5S4 

Bottle Stands. 443 

Bottles Tincture.484 

Bowls Glass. 447-485 

Bowls Porcelain.448-449 

Bowl Stands. 447—148 

Breast Pump.5u4 

Brush Box.4S7—189 

Brushes hand.438 

Buckets Enameled. 491 

Bulbs Rubber.511 

Bulb Syringes.501 to 503 

Burners.481 

C 

Cabinets Instrument.427 to 430 

Cabinets. Mcdiciue.112 

Caps Rubber.508 

Carriages Ward.414 145 

Cases, Dressing.452-451 

Catheters, Glass.474 

Catheter Tray, Glass.4s7 


. No. 

Catgut . 500-501 

Celluloid Yarn . 5451 

Chair Cushions.506 

Chairs Hospital.425 

Chairs Invalid.539-640 

Chairs Gvnaecological ... 415 to 423 

Chairs oifice.417, 421-424 

Chart Files.434 

Chemical Analysis Table.432 

Chemical Glassware . 476 to 482 

Chisels Bone.584 

Chloroform Drop Bottles.574 

Chloroform Inhalers.574 

Clinical Charts.504 

Clover’s Crutch.419 

Contagious Disease Gown.502 

Columbus Table.418 

Combination Irrigator.450 

Commodes.493 

Compartment Plates.434 

Cotton. 551 

Compressed Air Outfits.518 

Crutches.541 

Cushions, Invalid.505 

Cushions, Operating.512 to 514 

Cuspidors.471-489 

Cuspidor bolder . 424 

D 

Devilbiss Atomizers.520-521 

Devilbiss Powder Blowers . 520-521 

Disinfecting Apparatus . 469-171 

Disinfecting Solutions.470 

Douche Pans.492 

Dressing Basins.488 

Dressing Buckets.491 

Dressing Carriages. 444-445 

Dressing Cases. .452 to 454 

Dressing Jars.485 

Dressing Sterilizers.458 to 466 

Dressing Tables.433-131-136 

* E 

Edeholil I .eg Holders . 419 

Edebohl Operating Table . 411 

Elastic Bandages . 496 

Electric Eight Stand. 449 

Enameled Ware.488 to 491 

Esmarch Shut-off . 475 

Ether Inhalers.572-573 

Evaporating Dishes.470 

F 

Face Mask rubber . 60S 

Feeding Cups . 482, 483, 4S9 

Female Catheters Glass.474 

Filters Water . 460 to 463 

Finger Cots.:. . . . .608 

Flasks Chemical . 476 

Flushing Bottles. 475 

Food Carriages.*.. 455 

Foot Stool . 437 

Forceps Artery .578-580 

Fountain Syringes. 199-500 

Formaldehye Generators . 469-470 

Funnels, enameld ware... . 489 

Funnels, glass . 478 
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INDEX. 


Q 


Galloway Obstetrical pads.... 

Garden Sprayer . 

Gauze.. 

Generators Formaldehyde.... 

Glassware, Chemical. 

Glass Nozzles. 

Gloss Syringes. 

Glass Shelves. 

Glass Trays. 

Gloves Rubber. 

Graduates.... 

Gynaecological Stirrups. 

H 

Haemostats. 

Hall-B.ddwm Operating Table 

Hammock Invalid Bed. 

Hand Brush. 

Hard Rublrcr Syringes. 

Head Caps, Rubber.. 

Head Lamps, Electric. 

Head Water Coil. 

Heater Kerosene. 

Hip Support. 

Hospital Chairs.. 

Hospital Food Truck. 

'Hot Air Apparatus. 

Humane Restraint. 

Hydrometers . 

Hypodermic Needles. 

Hypodermic Syringes. 

I 

Ice Caps... . 

Ice Bags and Coils. 

Ideal Cabinet.... 

Ideal Feeding Cup. 

Immersion Howls. 

Illuminating Stand. 

Immersion Howl Stands. 

Incubator Infant. 

Infusion Apparatus... 

Inhalers Anesthesia. 

Instrument Cases. 

Instrument Tables. 

Instrument Trays . 

Invalid Bed. 

Invalid Chairs. 

Invalid Chair Cushions. 

Invalid Cushions. 

Invalid Plates. 

Infusion Apparatus. . 

Irrigators enameled ware..... 

Irrigator Bottles. . 

Irrigators Glass. 

Irrigators Nozzles. 

Irrigators Stauds. 

Iron Hcds... .....*. 

Isaac's Operating Tabic. 


J 

Jars Dressing. 

Jars Specimen . 

K 

Kelly’s Cushions. 

Kelly's Leg Holders ... 

Kerosene 11 eater.. 

Kidney Supporter. 

Knives Operating. 

Krug’s Portable Frame. 


No. 

.518 

. 170 

..Mil 550 
..•ICO 170 
170 to 182 

.474 

.488 

.157 

.472 

.508 

..478-479 
.420 


..578 580 
..408 410 

.110 

.43- 

..497 19 
.508-501 

. 600 

.509 

.I'l 

.417 

.425 

.455 

. 517 

..588 

.480 

.570 

..507-508 


. 509 

. 509 

.180 

.482 

.485 

.150 

.445 

.407 

.570 

572 to 57 1 
427 to 180 
...488-437 

.488 

.440 

...539-540 

. 506 

. 505 

. 434 

.570 

.490 

...472-173 
.. 172-478 

.474 

..419 150 

.441 

.415 


....485 

484-486 


..512 

..419 

..481 

..542 

..583 

.417 


L 


Labels, Glass....jjj j 

Laparotomy Supporter. .-,42 

Lambs Wool.. 

Leg Holders. I11M20 

M ul \v.. 

Liquid Soap.. 

Liquid Soap Resevoir..48S 

Litters.455-456 

Locker beside. 437 

Lukens Wound Clips..v »8 

Lunch Trays.. 

M • 

McBuruey Hip Support. 417 

McDauuohl Chair . 423 

Massage Apparatus. 595-596 

Matcrnn Glass.. 

Medicine Cabinet. 440 

Medicine Glasses. 433 

Mcineckc Operating Pads. 514 

Menstrual Pads. .495 

Microscopic Tables. 4:42 

Milk Sterilizer.. 

Mortar and Pestle. 471 * 

Museum Jars.1..484-186 

N 

Nasal Douche. 7,26 

Nebulizers.518-521 

Needle Box.. 

Needles. 555-557 

Needles Infusion..*>76 

Needle Holders.581-582 

Nephorrhapliy Cushion. 417 

Nitrous Oxid Gns. 572 

Northrop’s Dropper. 573 

Nozzles, Glass. 474 

Nurses' Cases.442-504 

Nurses' Desk . 442 

Nurses' Gowns . 590 

Nurses' Writing Table. 432 

O 

Obstetrical Bags. 599 

Office Cabinets.122, 427 to 43o 

Office Coats.. 

Oiled Silk.. 

Operating Cushions. 51 2-514 

Operating Gowns. 502 

Operating Stools.424-125 

Operating Tables. 107 to 418 

Oxford Chair.. 422 

Oxygen.....!572 

P 

Pails. 491 

Percolators.. 

Perfection Cabinet.429 

Perfection Douche l’aus. 492 

Phoueudosco|>c. ....505 

Pile Pipe....498 

Pillows Rubber.5oo 

Pitchers Enameled. 190 

Plaster Adhesive. 552 

Plates Compartment. 434 

Pocket instrument Cases.587 

Pocket Spit Cuj>s. 471 

Powder Blowers. .519-520 

Pus Basins Enameled. 43 S 

Pus Basius Glass.4s5 
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INDEX. 


R 


Rack for Bed Pans ... 
Racks, Towel and Hat. 

Racks, Urinal. 

Ralston Still. 

Rectal Nozzles. 

Restraints Humane... 

Retorts. 

Robb’s Leg Holder.... 

Rocking Cbair. 

Rubber Bandages. 

Rubber Goods. 


No. 

.157 

.457 

.457 

.400 

.-171 

.538 

.47" 

.410 

.450 

.190 

494 to 615 


S 


Scissors. 

Screens, Bed. 

Scabury's Sanitary Cuspidors 

Sheeting Rubber.. 

Shelf Stand. 

Shelves Glass. 

Shot Perforated. 

Shut-offs. 

Sick Feeders. 

Silk Worm Gut. 

Silk Ligatures. 

Splints. 

Soap Box. 

Soap Dishes. 

Soap Rescvoir. 

Solution Basins enameled_ 

Solution Stands. 

- 11 ulas. 

Specimen Jars. 

Splints. 

Spools Glass. 

Sponge Jar. 

Spirometer. 

Spit Cups. 

Spragues Ice Bag. 

Stand Electric Light. 

Stands Bottle .... . 

Stands Solution. 

Stands Ward. 

Stands Wash. 

Stethoscopes. 

Sterilizers. 

Sterli/.ers Enameled..., 

Sterlizers Milk.. 

Still Water.. 

Stirrups Gynaecological 

Stool Foot. 

Stools. 

Straight Jacket. 

Stretchers . 

Syringes Bulb. 

Syringes Fountain.. 

Syringes Glass. 

Syringes hard rubber... 
Syringes Post Nasal..... 
Supporters. 


.3S5 

.426 

.471 

.494 

....452-453 

.457 

.561 

.475 

..!!’...56i 
....539-561 
. .527 to 538 

. 487 

_438, 4SH 

.438 

_488-489 

.443 

.479 

.... IK4. 480 
. 527 to 537 

.474 

.487 

.566 

171-482-489 

.510 

.449 

.443 

.443 

.442 

... 147-448 
....565-666 
. .458 to 460 

.490 

.407 

.460 

.420 

.437 

... .424-425 

.53S 

.455-456 

. .501 to 503 

_490-500 

.188 

....497, 498 

.520 

,.542 to 548 


T 

No. 

Tables Aiuesthesia . 437 

Tables Bedside.439 

< Tables Dressing.433 to 436 

Tables Operating.407 to 118 

Temperature Charts.564 

Thermometers Bath.468 

Thermometers Chemical.482 

Thermometers Fever.563 

Thermometers Weather.482 

Toilet Pails.491 

Toilet Stands.438 

Tourniquets. 577 

Towel Rack Glass.457 

Trays Enameled Ware.488 

Trays Glass . 472 

Trays Lunch.455 

Treatnient Table.130-431 -435 

Tubing Rubber.511 

Tubs Bath.515 


\J 

Urethral Ointment Apj 
Urinals Enameled War 

Urinals Glass. 

Urinals Porcelain. 

Urinals Rubber. 

Urinal Rack. 

U. S. A. First Aid. 

Uterine Douche Tubes 

V 

Vaginal Nozzles. 

Vaginal Syringes. 

Valeutine Nozzles. 

Van Horn's Sutures .. 


W 

Ward Carriages.444—145 

Ward Stands.442 

Wardrobes.438 

Wash Bowls.448—149 

Washing Machine.003 

Wash Stands.115. 147 I4S 

Water Bag.507 

Water Bed.507 

Water Coil.509 

Water Bottles.510 

Water Pails Enameled.491 

Water Sterilizers .460 161—463 

Wheel Stretchers. 456 

Wheel Tables.444-445 

Wocher-Buchanan Table.417 

Wocher-Pynclion Cabinet.422 

Wocher Wash Stand.151 

Wound Clips.558 

Wound Irrigators.449 

X 

X • Ray Apparatus.593-594 

X-Ray Tulnrs .591-592 

Y 

Vale Chair.421 


dicator.498 

e.492 

.492 

.492 

.494-195 

.457. 

.552 

Glass.474 

. 474-501-502 

. 499 to 503 

.17 I 

.501 


Special Catalogues sent uj>ou request of the following departments, not fully 

described in this catalogue : 

Deformity Apparatus, Invalid Chairs, Medicine Cases, Saddle Bags, Electrical 
Apparatus Ear Trumpets, Spray Apparatus, X-Ray Apparatus, 
and Surgical Instruments of all description. 
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HOSPITAL EQUIPMENTS. 

We Furnish Hospitals Complete, Furnish Descriptions of any kind of Beds, 
Furniture, Sterilizers, Kitchen and Laundry Machinery, etc. 



CONTENTS ROOM No. 1. 


I Hospital Bed, Spring Mattress. 

1 Bedside Table. 

1 Invalid Food and Reading Table. 
1 Fountain Syringe Stand. 


1 Temperature Chart Holder. 

1 Wash Stand Complete with Pail. 
1 Aseptic Chair. 

l’rice on application. 


CONTENTS HOSPITAL ROOAl No. 2. 


1 Hospital Bed with Spring Mattress. 

1 Bedside Locker or Table. 

1 Invalid Food and Reading Table. 

1 Fountain Syringe Stand. 

1 Temperature Chart Holder. 

1 Wash Stand with Mirror Back, complete 
with Bowl, Pitcher, Soap Dish and 
Bucket. 

Price 


1 Aseptic Chair. 

1 Commode Aseptiblc. 

2 White Enameled Urinals. 

1 White Enameled Bed Pan. 

2 Yards White Shccting.i 

1 Fountain Syringe, 3-quart. 
1 Water Bottle, 3-quart. 

application. 


10 Hospital Beds with Spring Mattresses 


CONTENTS FOR A IO BED HOSPITAL WARD. 

10 Temperature Chart Holders. 
1 Bed Pan nnd Urinal Rack. 

4 Bed Pans and 4 Urinals. 

1 Medicine Cabinet. 

1 Nurse’s Table. 

5 W. K. Chairs. 


ipring 

Bedside Lockers or Tables. 

Wash Stands Complete with Pails. 

Invalid Food and Reading Tables. 

2 Fountain Syringe Stands. 

1 Surgical Dressing and Irrigating Wagon. 

1 Debris Tank. 

Price on application 


MAX WOCHER & SON, 

Alanufacturers and Exporters of 


HOSPITAL AND OFFICE- FURNITURE, 

Surgical Instruments, Rubber, Goods, etc. 

19 to 23 West Sixth Street, - CINCINNATI, OHIO. 
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A MODERN OPERATING ROOM. 



CONTENTS. 


1 Hall-Baldwin Operating Table. 

1 Operator's High four-leg Stool. 

1 Anesthesia Low four-leg Stool. 

I Patient’s Glass-top Step Stool. 

1 Instrument Table, 20 x 30. 

1 Dressing Wall Staml. 

1 Glass Instrument Cabinet. 

1 Double Irrigator Stand. 

1 Triple Bowl Stand. 

Double pressure Water Sterilizers arc often 
advance in price. Price on application. 


1 Arm Immersion Stand. 

1 Anesthesia Table with Bottles. 

1 Electric Illuminator Stand. 

1 Round Glass Operating Table. 

1 Pour-bottle Solution Stand. 

1 Water Sterilizer and Filter. 

1 Dressing Sterilizer. 

1 Debris Bucket. 

substituted instead of the one shown, at an 


CONTENTS OP A SMALL OPERATING ROOM. 


] Plain Hall-Baldwin or Buchanan Operating 
Table. 

1 Operator Stool. 

I Instrument Table, 20 x 30. 

Price on 


1 Instrument Cabinet. 

1 Double Irrigator and Immersion Stand. 
1 Wocher Combined Sterilizer Plant for 
Gauze, Water ami Instruments, 
application. 


ADDITIONAL HOSPITAL NECESSITIES. 


1 Patient Wheel Stretcher. 

Operating Room anti Ward Screens. 

1 Towel Rack. 

I l-'ormaldehyde Disinfector. 

Rubber Sheeting, 3-4, 4—1, 5-4. 

Rubber Red Covers. 

Operating Cushions, 20, 24 inches. 

Salt Infusion Apparatus. 

Instrument Trays, 9 x 0, 12 x 7, 10 x tMj. 
Solution Pitchers, 2, 4. 7 qt. 


Glass Catgut Jars. 

Glass Dressing Jars. 

Glass Specimen Jars. 

Liquid Soup Jars. 

Liquid Soap. 

1 Bandage Roller. 

Doctors’ Gowns. 

Doctors’ Coats. 

Nurses’ Gowns. 

Kelly Leg Holders. 

1 Mayo Instrument Tray Holder. 
Ward Dressing Carriages. 


Pus Basins, 0, 8, 10, 12 inch. 

Glass Needle Jars. 

We furnish Operating Rooms from $25.00 upward, and solicit correspondence. 
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THE HALL= BALD WIN OPERATING TABLE 

is used by hundreds of prominent Surgeons and Hospitals, and mention a few 
to whom we refer : 

DR. R. B. HALL, Cincinnati, O. 

DR. J. F. BALDWIN, Columbus, O. 

DR. L. S. McMURTRY, Louisville, Ry. 

DR. C. L. BONIFIELD, Cincinnati, O. 

DR. W. G. MACDONALD, Albany, N. Y. 
DR. CHAS. STOVER, Amsterdam, X. Y. 

DR. E. G. ZINKE, Maternity Hospital, Cincinnati. 

DR. L. E. RUSSELL, Seton Hospital, Cincinnati. 

DR. C. E. WALTON, Bethesda Hospital, Cincinnati. 

CINCINNATI HOSPITAL, GERMAN HOSPITAL, BETHESDA 
HOSPITAL, PRESBYTERIAN HOSPITAL, GOOD SAMARITAN 
HOSPITAL, CHRIST HOSPITAL, LONGVIEW HOSPITAL, 
MATERNITY HOSPITAL. BETTS STREET HOSPITAL, MITCH¬ 
ELL THOMAS HOSPITAL, CITY AND COUNTY HOSPITALS, 
ST. PAUL HOSPITAL, ENGLISH MISSIONARY SOCIETY 
(Two for China Hospitals), ST. JOSEPH HOSPITAL, San Francisco, 
NANKTON HOSPITAL, Seoul. Korea, and many others. 


Dr. J. F. Baldwin, of Columbus, O., the originator of the main features of this table, 
writes: 

“lam perfectly delighted with the Baldwin Table. This table is manufactured by quite 
a number of firms in this country, and I have seen quite a variety of tables sold under the 
Baldwin name, but this table of vours is certainly, in its workmanship, the best I have yet seen. 
You seem to have the exact idea of what is wanted, and have carried it out to perfection. 

Dr. Hall’s suggestion, in regard to the rounded angle for the popliteal space, is an excellent 
one and adds materially to the value of the table. 

With kindest regards, Very truly yours, . 

, * J. F. BALDWIN." 

Dr. R. B. Hall, of Cincinnati, writes: 

" I have used the Baldwin Operating Table since it was invented, and had the second table 
manufactured. I have now in my hospital an improved Baldwin Table, which you made for 
me, and call the Hall-Baldwin, and am well pleased with it in every respect. It is an ideal 
table for gynaecological work. The workmanship is first class, and has no cog wheels or 
ratchets to get out of repair. Anyone who wishes a table for the Trendelenberg position, as 
well as general surgical work, would be delighted with it. 

Very truly yours, RUFUS B. HALL.” 

Dr. L. S. McMurtry, of Louisville, Ky., writes: 

•* Several surgeons visiting my hospital have examined the table and expressed enthusiastic 
appreciation of its superior advantages. I shall be pleased to refer all interested to you. 

Very truly yours. L S. McMURTRY.’’ 
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4 oS MAX WOC1IER & SON, CINCINNATI, OHIO. 

ASEPTIC FURNITURE. 

THE HALL-BALD WIN GENERAL OPERATING TABLE. 


The latest, most practical and strongest table made. Has no ratchets, cogs or mechanism to 
become disarranged or out of order. 

This table combines the most important features embodied in the principal tables now on 
the market. It is applicable for at>doniiual and general surgery, rectal and lithotomy work. 

One of the most important new features of the table consists in the design or 
shape of the top surface. The head and shoulder end of the table is raised slightly and the 
center slightly depressed, thereby the abdominal muscles are relaxed during the operation, 
avoiding tearing apart or dapping, a most important feature not attainable in any other table. 

It has also an improved extension drop, which by simple adjustment controlled on either 
side of tablecan.be brought from the horizontal to the Trendelenberg or bent-knee position and 
vice versa while the patient is on the table, and automatically catching in either position. 

On one end two heavy glass plates are set slightly apart and at an inclination toward the 
center, as on the Tuholski table, which serve a double purpose. 

1st. The patient has no direct pressure on the spine as in dat-top babies. 

2nd. The space between the plates serves as a drain, as the objection has been made hereto¬ 
fore that the back of the patient becomes wet during the operation in the Trendelenberg 
position, which is now overcome on this table. 

A larger drain is also placed across the center of the table for carrying off the bulk of water, 
etc., during irrigation of abdominal cavity. 

The table is supplied with removable upright leg holders as well as gynecological stirrups, 
thus making the most practical, yet simple and convenient operating table. 

The table has a full length of 0? inches, is 3.3 inches high and 20 inches wide. 

Casters are supplied to the operating end, while rubber tips are placed on head end of table. 

Price, with a pair of both sets of stirrups as shown on Fig. 3..$75 00 

Price, with a pair of both sets of stirrups and adjustable shoulder braces shown on 

cut below . 85 00 



Price of plain flat iron-top Baldwin 
Table, with improved drop catches 
as shown on cut, with one set of 
Leg Holders. 50 00 


Fig 1 shows the Hall-Baldwin General Operating Table ' n l * le Trendelenberg Position. 
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FI*. 3 . 

Figure 3 shows the table with one upright anil one gynaecological stirrup, of which a 
pair of each are supplied, and illustrates the table as used for gynaecological, lithotomy and 
rectal surgery. 


MAX WOCHER & SON. CINCINNATI. OHIO. 409 


ASEPTIC FURNITURE. 

THE HALL-BALDWIN GENERAL OPERATING TABLE. 


Figure 2 shows the full length 
of the table for general surgical 
operations. 


Fir. 2. 
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4 io MAX WOCHER & SON. CINCINNATI. OHIO. 


A5EPTIC FURNITURE. 

THE Xo. :> HALL-RALDWIN GENERAL OPERATING TAREK WITH AUTOMATIC LEG 
EXTENSION DROP AND ADJI'STARLE HAMMOCK, FOR GALLSTONE, KIDNEY OR 

STOMACH OPERATIONS. 

This table lias many improvements above the Hall-Baldwin and regular Baldwin table 
pattern. It is of new* construction, simple in design and the entire mechanism can be controlled 
with one hand by the anaesthetizer without exertion. It combines all the features found on all 
complicated tables, and is designed to meet the requirements for all operations. It combines 
the important feature of a slight drop in the centre of the table to relax all the abdominal mus¬ 
cles during the operation. The leg extension drop has au adjustable feature consisting of a Y 
adjusted to the cross frame piping of the table, which will automatically straighten out in the 
horizontal position and automatically assume the Trendelenherg bent posture when the head 
of the table is dropped. 



i-'ig - . l. 


The importance of this will be recognized at once, as it avoids unlocking and setting of 
the table when patient is on same. When the table is desired for Rectal, Lithotomy or Gyne¬ 
cological ucc, the Y support is raised, when it will assume the position as shown on Figure 3, 
or the extension wing can be removed entirely. 

The adjustable Hammock for Gall Bladder, Kidney or Stomach operations, which is 
shown in the elevated position on Figure 1, consists of a heavy removable, washable canvass 
belt with loop on each end, adjusted to the elevating T supports or a nickel plated bridge (as 
may be pn feried,) which are raised or lowered by a simple adjustable crank and pinion bar of 
improved mechanism, as used by Drs. Mayo. 

The table is strongly built like a bridge, yet is light and easily handled. It is of high 
white enameled finish, rubbed and baked and furnished as follows:— 

No. 5 . Hall-Baldwin Table, with Automatic Leg Extension Drop and supplied with 

Leg Holders or Gynuecological Stirrups.$ 75.00 

No. 5 A—Is the same as No. 5, with Leg Holders and Gynaecological Stirrups. 80.00 

No. 5 R Is the same as No. 5, with Leg Holders and Gytuecological Stirrups and 

Shoulder Braces as shown on Figure 1.00.09 

No. s C— Including all the attachments as described on No. 5 B and has the Gall stone, 

Stomach and Kidney Hammock attachment.120.00 

No. 5 D Is the same as No. 5 C but is made with hard brass, highly polished top .150.00 

No. 5 G—Is the same as No. 5 D with| an Klecttic Heated Water Bottle attachment 
under the top surface of the table. Price on application. 
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ASEPTIC FURNITURE. 


THE No. s HALL-BALDWIN GENERAL OPERATING TABLE. 



Fig. 2. 



Fig. 3. 

This illustrates the table with one of each I.eg Holders anil Gynaecological Stirrups. 


This illustrates the table in the Trendclenberg bent j*>sturc with the Gall Bladder l>elt 
removed and also shows the Y automatic support under the Leg Extension Drop. 
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ASEPTIC FURNITURE. 

The No. 4 Hall-Baldwin All Metal Operating Table. 

To meet the demands for an all-metal plain strong table of the original popular Ilall- 
Baldwin pattern shown on the preceding pages, and one which is somewhat less in price, 
we have constructed the following design which retains the original features and simplicity, 
but has a white enameled metal top instead of glass. 

It consists of a wrought iron frame supporting the Hall celebrated extension drop, 
zdiieh has made our tables so popular. The simple Hall adjustment controlled on cither 
side of the table can be brought from the horizontal to Trendelenberg or bent knee posi¬ 
tion with greatest ca»e from either side of the table, automatically catching in cither position 

The rounded edges which support the popliteal space when in bent position, is also a 
marked improvement on our tables. 

AH chains and catches on all other tables arc dispensed with, making our tables less 
liable to get out of order. 

The equipment is somewhat plainer than the original, yet strong and durable and far 
superior to the many very light, cheap and shaky outfits now on the market. 

We recommend as our best table the original as illustrated on the preceding page, which 
is used by Drs. Baldwin, Hall, Reed, McMurtry, Zinkc, Bonifield and hundreds of others. It 
is now furnished with white glass top slabs, but where a somewhat cheaper design is desired, 
the pattern as illustrated on this page has been found very satisfactory; in fact, better than 
many so-called Baldwin Tables of various makes. 

Price, with a pair of Leg Holders. v .$50 00 
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ASEPTIC FURNITURE. 

EDEBOHLS’ OPERATING TABLE AS MODIFIED BY MAX WOCHER & SON, 

MAKING IT APPLICABLE FOR GENERAL SURGERY. 

The Edebohls’ Operating Table was originally made for Gynaecological purposes and 
abdominal surgery, and did not answer the purpose of the general surgeon To remedy this 
defect Dr. Morris modified the original by attaching a straight elongation in addition to the 
Trendelenburg section. This necessitated two detachable parts or sections composed of heavy 
iron and glass, making it impracticable and inconvenient to change, especially when patient 
was in position on the table, as one section had to be removed before the other could be attached. 

The advantage offered by our table lies in the feature that without removing 
one part and inserting another, but by simple adjustment, it can be brought from 
the horizontal to the TrendelenDurg position and vice versa, even if patient is on 
the table, by automatically catching in either position. 

An adjustable side platform can be attached on either side at any part of the table for arm 
or leg operation or for instrument table, also can be attached on end of table for extension 
making full length of table with extension bO inches. 

For Gynaecological examinations, Lithotomy and Rectal Surgery the upright removable 
stirrups with foot straps are found of great service. The operating end of our table is made 
with solid legs supplied with rubber tips while the distal end has castors for conveniently shift¬ 
ing the table. 

The facilities for rapid interchange between the Laparatomy, Lithotomy and Surgical posi¬ 
tion renders the table especially serviceable in the performance of Combined Operations. 

Price of the Edebohls’ Table as made by Max Wocher & Son, . #f>0 00 



Fig. 1 shows the Edebohls’ Improved Table in the Trendelenburg posture. 
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ASEPTIC FURNITURE. 

THE 1 12 OPERATING TABLE. 



TRENDELKNBCKG POSITION'. 


This table is made with heavy iron frame and is white enameled finish. It 
has a drainage pan underneath, which can be drawn forward for use in the Dorsal 
position; also a shelf below for a bucket for drainage. The top of the table is 
divided into three sections. The head section and foot section can be adjusted to 
any position, and the entire top can be adjusted by means of a crank, thus 
enabling the operator, with the greatest ease, to adjust the table with the patieut 
on it. The entire top is made of polished plate glass, which is removable. The 
table is equipped with nickel-plate crutches and rubber-tired casters, the former 
being adjustable in height and width. The table is very complete and simple in 
construction. The Dunning Shoulder Braces can also be used on this table. 

Dimensions, fully extended, 2bx72 inches. 

Price fsee next page for additional positions) .$120 00 
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ISAACS’ OPERATING AND EXAMINING TABLE. 




The Isaacs’ Operating and Examining Table is especially designed for simplicity and 
easy manipulation. It is very neat and of solid construction. 

The table is built on aseptic principles, all enameled steel. It consists of a central body 
and head and foot wings. The head wiug holds its position automatically wherever placed iu 
raising it; and, by releasing the small 
lever at its side, it can be lowered to 
any position. The foot wing, which 
is detachable, also works automatic¬ 
ally, and will hold its position at any 
angle. The lowering is done by re¬ 
leasing a lever at the end of the foot 
wing, which frees the ratchet and al¬ 
lows it to be lowered to any position. 

For the lithotomy position or 
gynecological examinations, this foot 
wing is not needed. It can either be 
left hanging in place or removed en¬ 
tirely. The central body of the table 
consists of two leaves slightly inclined 
toward the centre with an open space 
between them for drainage. This 
space broadens out into a U shape in 
front, allowing freedom in vaginal or 
rectal examination or instrumenta¬ 
tion. llelow this space is a gutter, 
which empties into the drainage pan 
or bucket. 

The head piece is shaped with a 
slight angular depression toward its 
centre which drains into the same gutter and pan. The gutter can be drawn out, if necessary, 
to catch the vaginal irrigation, etc., or if not needed for that purpose, can be pushed back out 
out of the way, allowing ample space for instrumentation. 

This table can be transformed from an operating table into a 
perfect chair, by raising the head wing and removing the foot wing. 
When thus used, the centre body forms the seat, which can be 
raised as high as desired, without changing the angle or relation 
between seat and back, hence the physician does not need to stoop 
in order to make rectal or vaginal examination, but may raise the 
patient to any convenient height. In irrigating, the seat can be 

lowered below the horizontal posi¬ 
tion, thus causing the drainage to 
flow forward, and not soil the cloth¬ 
ing of the patient. This table is ar' 
ranged with clamps that receive in¬ 
terchangeable gynaecological or lith¬ 
otomy stirrups of any pattern. The 
head piece is supplied with clamps 
to receive shoulder supports and a 
head rest if needed. 

An important feature of the table 
is the arrangement for raising it into, 
or lowering it from, the Trendclcn- 
berg position. Wherever the crank 
stoj«, the table stays where it is, no 
matter how heavy a patient be on it. 
Moreover, by a system of leverage in 
the mechanism, the weight of the 
patient is reduced to about one-tenth, 
so that in raising or lowering there is 


no extra effort required, and with a patient on the table a child could manipulate it. 


Price of Table with Head Rest only . $4° 00 

“ “ Lithotomy Leg Holders, per pair, $5 OO; Gvmccological Stirrups. 5 00 
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MAX W'OCHER & SOX, CINCINNATI, OHIO. 


THE WOCHER SURGEONS’ OPERATING OUTFIT No. 25. 

Regular Price, $ 35 . 00 . Special Price, $ 25 . 00 . 



No. 25. OPERATING OUTI IT. 


The Table is our popular Wocher-Buchanan Table, with leg-holders, as 
diown, gives all positions, including the Trendelenburg posture,and can l>e folded 
for shipment or can l>c carried in a buggy. It is best fire enameled finish. 

The Irrigator and Immersion Stand is our best pattern: has glass percola¬ 
tor, tubing and shut-off, and the basins are the best Austrian Imported Enamel. 

The Glass Instrument Table is wrought iron construction, white fire enamel 
finish, has plate glass top and shelf, with ground edges and rublier shod legs. 

No. 25 . Outfit as above, packed ready for shipment, net, $25.00 
Regular list price. 35.00 

If a more elaborate operating table is desired, we can furnish the Hall-Bald¬ 
win or Isaacs table instead of the Wocher-Buchanau, at a difference in price as 
shown in the list. 
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ASEPTIC FURNITURE. 



THE 

WOCMER-BUCHANAN 
OPERATING TABLE. 

This table is made 
entirely of metal, white 
enameled “baked,” and 
has nickel-plated trim¬ 
mings, and is a beauti¬ 
ful fixture for any office. 

It can be used as a 
chair for examinations 
or as a general operat¬ 
ing table, giving all the 
positions, including the 
Trendelenberg, Sims 
and rectal postures. 

The table can be 
folded for shipment to 
size 10 x 24 x 9 inches. 

PRICES. 


No. 1 Wocher-Buchanan Table only... $12 00 . 

No. 2 “ *' " with Leg Holders and Straps. 14 00 

No. 3 “ " " " “ '* •* " with a pair of nickel-plated 

Gynaecological Stirrups and Irrigator. 10 00 



No. 4 Wocher-Buchanan Table, same as No. 3, with the addition of one Irrigator Stand 
with Glass Irrigator and six feet of Rubber Tubing, Cut-Off, Nozzle and a Metal 

White-Enameled Side Table, com¬ 
plete, as shown in the above illus¬ 
tration. 20 00 


No.6* Dr. Krug’s PortableTrendelen- 
berg’s Posture Frame, iron, white 


enameled, with canvas cover and 
clamps, complete. 1800 

No. I AlcBurney’s Adjustable Hip 
Support, telescopic, all metal, nickel 
plated . 5 60 

No.2 Nephrorrhaphy Cushion Rubber 

Inflating, 18 inch . COO 
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ASEPTIC FURNITURE. 

The Columbus Operating Table and Chair. 

# 

MARK. OK IRON*, WHITF. KNAMKtKD. 

Can be used as office chair for examinations, or adjusted for a horizontal 
operating table for general surgery, Lithotomy and Trendelenberg posture. 

Price, with Gynaecological Stirrups and Crutches for Rectal or Lithotomy 


Examinations.$25.00 

Cushions will be furnished if desired, at. 6.00 extra 


Length without headrest, 67 inches; with headrest, 74 inches; width, 20 
inches; height, 31 inches. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


LEG HOLDERS. 


DR. LAMBERT’S AlODIFICATION OF EDEBOHL’S LEO HOLDERS. 




Fig. A. 


Practitioners living remote from other physi¬ 
cians find the various forms of I.cg Holders a 
great convenience. My inability to attach the 
Ivlchohl’s I.eg Holders to the side of the bed, 
when I frequently wished to use them, led me 
to devise a clamp whereby the Holders can be 
fastened to the side of the bed or any board that 
stands on its edge. 

In the illustration, Fig. A shows how the 
clamp may l>e fastened to a table. Fig. B shows 
how the clamp can be attached to the side of 
a bell. 

With this improved Clamp I have found the 
Leg Holders of especial value when attending 
my obstetrical patients who reside in the 
country, and require instrumental delivery or 
perineal operations .—Extract from the Ameri¬ 
can Gynecological Jourtial 

Price, • - $7 00 


Fig. B. 


ROBB’S LEO HOLDER. 


KELLY’S LEO HOLDERS. 


(one piece) 

Price, - $1 25 


For Securing Perfect Posture with¬ 
out Assistance. 


Price, - - $2 00 


CLOVER’S CRUTCH 
FOR HOLDING 
LEGS APART 
Price, - $7 00 
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OFFICE FURNITURE. 


The “Cincinnati” Table. 

A cheap but substantial Examining and Operating Table, made of oak, antique finish, 
handsome in design and easily operated. 



Illustrating the Trendelenburg and Gynaecological 
position, with hip section elevated. 


Cincinnati Table No. 1, complete, with removable leatherette cushion and pillow, 
oickel-plated stirrups, drawer, Trendelenburg and elevated hip position, and adjustable head 
and tail board. Size, 32 inches high, 22# inches wide, 72 inches long. 

Price.*24 00 

Packing. 90 



No. 2. Cincinnati Table 


Cincinnati Table No 2, complete, 
with removable leatherette cushion and pillow, 
bronzed adjustable stirrups, and slide to be 
used on either side of table. 


Price.* 10 00 

“ without cushions. 12 50 

Packing. 60 



Adjustable Gyusccological Stirrups. 

The apparatus consists of a pair of Steel Clamps that 
may be securely attached to the edge of a table or the 
side rail of a bed. Projecting from these clamps are 
square steel rods on which slide the stirrups. These 
may be fastened to any point on the rods by thumb 
screws. 

Price, with Steel Clamps, Nickel-Plated .-. $4 00 
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The Improved “Yale” Surgical Chair. 

Pronounced the ve plus ultra by the Surgeon, Gynaecologist, Oculist and Anr 1st. 



Fig. I—Normal'Position. 



Fig. IX—Chloroform Narcosis Position. Fig. Ill—For Examinations. 



The “ YALE” Is llie most complete Cliair ever 
offered to the Surgeon, Gynaecologist, Oculist 
or Aurist. Every position known to the pro. 
fession is easily and quickly obtained. Has the 
largest range of movements. Can be firmly 
locked in any desired position. 


Does away with moving patient to get dorsal 
position. Secures the most desirable inclina¬ 
tions for the Sim’s position. Can Ve raised, 
lowered, revolved or tilted with patient *n posi¬ 
tion to get the best lights. It Is the Stkonckstt 
and Most Substantial Ciiaik Maul 



IT HAS NO EQUAL 



Utility, Beauty, Convenience 
and Durability. 


In Range ot Movements and Posi¬ 
tions and Ease ot Adjustment. 


IT EIUDODIES 


Fig. V—Semi-Reclining. 


Fig. XVII—Dorsal Position. 




Each Chair is supplied with the most complete sttrrnpx for Gynaecological practice, also with 'he 
Gould Mead Rest, which is universal in its adaptations tor the Anrist aud Oculist. No oilict Cl.air 
can compare with the “YALE" in completeness, strength, adaptation, convenience and finish, We 
challenge competition, and solicit ail investigation of its merits. 

Hundreds sold every 
year, and every one giv¬ 
ing the best of satisfac¬ 
tion is the bcstevldencc 
that they arc not only 
the BEST, but are just 
as represented. Do not 
l>c deceived in buying 
any other that is “just 
asgissl"as the ‘YALE’ 

1 1 cau not be done. We 
have features in the 
••YALE” patented tons 
that no one else can use. 

Decidedly the BEST 

Fig. XIX—Trendelenburg Position. ttafprlw* 1 * m;irko1 tur Fig. XV-Elevating the Hips. 


PRICES:--Packed and Delivered on Cars at Factory. 

Finished in Maroon, Olive or Black Leather.§65 00. For cash. §00 00 



fig. VII—Horizontal Position—Elevated. 



TO THE, PROFESSION. 


The "Yale” Physician s Chairs 

fully protected and manufac¬ 
tured under the following U. 
8. and Foreign pa tents: 


June 13,1802. 

Dec. 4, 1833. 

July 7,1885. 

J une 8,1886. 

Sept. 28.1896. 

Rc-lssue Aug. 24, 1886. 


Aug. 30.1887. 
Dec. 13.1887. 
Oct. 7. 1888. 
Jan. 20.1887. 
June 2,1871. 


Fig. XI—Three-Fourths Length. 
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OFFICE FURNITURE. 


THE OXFORD 

PHYSICIANS* OFFICE CHAIR. 

This chair is one of the l>est constructed chairs 
on the market, made entirely of first-class material, 
properly decorated and nickeled. It is upholstered 
in maroon or olive leather. Every desired move¬ 
ment can 1>e obtained and it makes a beautiful 
appearance for the office. 

Price, packed, f. o. b. factory, $45.00. 






THE WOCHER-PYNCHON OFFICE 
CABINET FOR OFFICE 
PRACTICE. 

It has a variety of drawers and cab¬ 
inets with plate glass top, and is sup¬ 
plied with 12 crystal, blue and amber 
colored glass stoppered bottles held in 
oxidized metallic spring clips, and is 
also equipped with clips for holding 
spray tubes. Made of highly-finished 
antique oak. 

Price, with 12 glass stoppered 
bottles of assorted colors.... $55 00 
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SURGICAL AND GYN/ECOLOGICAL CHAIRS. 



This chair in normal position is a low chair. Persons of ordinary stature can seal them¬ 
selves in it without the use of a step or stool of any kind. 

It is so balanced that the act of reclining brings the seat up to a level of the arms, making 
a broad surface including both arms and seat for use in certain positions when desirable, and 
not confining the working of the operator to the space between the arms. 

The drop-seat position gives a space of six inches between the surface of the seat and back, 
giving ample space for treatments of cystitis, vaginal examinations or for the use of a large 
bowl in irrigation. 

In the use of the chair we recommend in every case that the patient should first be seated 
in the chair in normal position, and after examination or treatment that lie-be brought back to 
this position before leaving the chair. 

It also has a rotary motion, which, added to all the others, makes it meet any and all 
possible needs. 

With all these practical workings it is also very handsomely finished in black enamel with 
ornamental stripings and scrolls, upholstered in the best manner and covered with l>est leather; 
in fact it is the most up-to-date chair in the world, and is sold at a price ami on terms that will 
commend it. 

Price.$50 00 List. 


THE McDANNOLD CHAIR. 


The McDannold Surgical and Gynaecological Chair combines 
all the elements necessary to the successful examination and treat¬ 
ment of surgical, gynaecological and rectal diseases, besides its value 
as a general utility chair for the examination of the eye, throat, 
chest, alMlomen ami many other uses. 

The movements of the chair are universal, positive, noiseless, 
and all positions are obtained with patient seated in chair. There 
is no complicated mechanism, noisy and intricate fastenings, such 
as notches, ratchets, long and unsightly levers, cranks, treadles, etc. 

In appearance the chair is ornamental. The base and all working parts are made of iron, 
the larger parts japanned and neatly striped, the smaller nickel plated. The chair can be 
rotated in any position to obtain the proper light. The headrest can be extended up or dowu, 
hack or forward, and held in position by a single set screw. 



Price . $50 00 List. 
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OFFICE FURNITURE. 

Artistic Furniture adds much to the beauty of a 
doctor’s office, as well as adds much to the doctor’s 
comfort, and helps him to do better work. Indestructible 
Metal Furniture is both artistic and practical. It is also 
fight, cleauly and cheap. 

These pieces are of special design as suggested by 
Dr. Edwin Pynchou, Professor of Rhino-Laryngologv and 
Otology. 

Fig. 1. Illustrates the Chair for the Patient. It has an extra 

wide back and gives a range of elevation from 19 inches At 
low point, to 26 inches at high point, being thus suitahl/ 
for the smallest child or the largest adult. The Kick is 
made absolutely vertical, so as to compel the patient to 
remain within easy reaching distance. In ear work, by 
swinging the patient about, either ear can be treated with 
equal facility. 

Price.$5 00 



Fig. I. 


Fig. 2. Illustrates the Stool for the Operator. The Stool has 
the saute base as the chair, though the scat is smaller, 
only 12 inches in diameter. In the stool the qualification 
of high elevation is equally ns valuable as in case of the 
chair, though, while the chair is heightened in direct ratio 
to tltc dimintiatiou in size of the patient, with the stool the 
reverse is true, and its greatest height is required with the 
tallest and longest legged patient, so that the operator can 
sit, if necessary, over the knees of the patient, and can 
thus at all times keep w itliin easy reach of the patient’s 
head. As the stool has no back, the operator, so to speak, 
mounts and dismounts from behind. 

Price. $3 50 



Fig. 2. 


Fig. 3. Illustrates the Cuspidor Holder. This device will be 
found to be a cheap and practical substitute for a Fountain 
Cuspidor, as it holds the spittoon at a proper height for the 
convenient use by the patient. It is also a valuable article 
of furniture in Hospitai, Wards and Sick Chambers. 

Price.$3 75 

Price Nickel-Plated Cuspidor... . $1 00 

Fig. 4. Illustrates the Spittoon Holder, which can he attached 
by screws to a desk or door casing or to 11 side of a bed. 

Price.*1 00 

Fig. 5. We can also furnish a handsome chair 
made of same design as the above 
for the Waiting Room. 

Price . |3 00 




Fig. 3. 
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ASEPTIC CHAIRS AND STOOLS. 



A F 50* Chair, Presbyterian Pattern, all metal, white enameled. '.f6 00 

A F 52 “ New York “ “ •• “ “ . 6 50 

A F 58 * " Cincinnati “ “ " *• .. 7 00 

A F 54* “ “ “ with ann rests all metal, white enameled. 7 50 


A F 55 “ * “ “ “ “ *■ revolving, nil metal, white enameled 8 00 



A F 58 


A F 59 


A F <tO 


A F 58* Stool, Surgeon's, 8 -leg. 25 to 81 inches high, adjustable, all white. Si. 50 

A F 59* “ Anresthetizer, 8 -leg, 19 to 25 inches high, adjustable, all white. 4 50 

A F «0* “ Surgeon’s, 4 “ 25 to 81 •* “ “ " . 0 no 

A F (51 M Amesthetizer, 4 ** 19 to 25 “ “ “ “ .5 50 

Any of the above stools furnished with copper, nickel-plated seat, instead of white, at au 
addition in price of <1 .50. 

Cheap stools of above construction furnished, if desired, but durability of threads and joints 
is not guaranteed. 
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ASEPTIC FURNITURE. 




A. F. 70.* BED SCREENS. 

This illustration shows the form of screen isolating a ward bed. Length, 7 feel. 6 inches; 

height, 5 feet, (5 inches. I’rice, without tnuslin panel. each, $15.00 


A. F. 71.* 

THE NEW SENSIBLE SCREEN. 

Children’* Hospital Pattern. 

An important adjunct for operating 
room or for use in wards. Ordinary 
muslin or duck panels can be used 
with hem on top and bottom, through 
which the removable bar is slipped, as 
customary on grate or window cur¬ 
tains. The old-stvled screens required 
panels with about thirty tapes each, 
to tie on the frames, which were verv 
unsatisfactory. 

The frames are strong, white en¬ 
ameled iron, supplied with casters. 

Size, 66 inches high, and each panel 
is 30 inches wide or OG inches long for 
three-panel size. 


Three-I’aucl Screen, with removable rod.$12 00 

I-'ive-Panel Screen, “ “ “ .*. 18 00 

Indian-Head Screen Panels. each, 1 25 


A. F. 72 Three-Panel Screen, folding as above, without removable rods. $10 60 

A. F. 73 Three-Panel Wing Pattern, Presbyterian Hospital design. 66 inches high, 

60 inches long, with two folding arms each 60 inches long, having remov¬ 
able curtain rods as described al>ove. We now make this screen with 


heavy cast iron base to prevent tipping while open. 15 00 

Indian-Head Screen Panels for above. each, 1 76 


All instruments designated with a * are illustrated. 
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SOLID FRENCH PLATE ALL GLASS INSTRUMENT CASES. 


NEW—ATTR ACTIVE—CLEAN. 


These eases are made of extra heavy French 
jilatc glass, with mirror hack and nickel plated 
mirror and shelf supports. 

The ease proper has 110 iron frame but is all 
glass cleated together, and the door is directly 
hinged on the glass, and is made on the same 
plan as the all-glass store fronts and modern 
store cases. 

The mirror rests against a concealed wood 
back, and the liottoin glass also tests on a base, 
which is also completely hidden and covered by 
opalite glass. They are very attractive, hand¬ 
some in design, and the contents show up to 
better advantage. They are shipped dismounted 
in compact form, except the base, which is crated. 

The case proper appears as all glass, it has 
no crevices for dust to find lodgment ami can 
be cleaned easily. 


W. C. 307. 

We have shipped many of these cases w ith¬ 
out a single breakage. The railroads carry all 
plate glass at ow ner's risk, at a special low tale, 
and under these conditions they are sent out 
by us. 

They are made iu two sizes, as follows : 

W. C. 307. Dimensions -Total height, G‘2 
in.; Cabinet proper height, 80 in., width, 20 in., 
depth, 16 in. The stand on which the cabinet 
rests is made of iron of graceful curves, white 
enameled. Ii has three plate glass shelves 
which arc adjustable. Additional shelves can 
be supplied. 

Price.$80.00 

W. C. 315. Dimensions—Total height, GO 
in.; Cabinet proper, height, 51 in., width 20 in., 
depth, lt> in. The stand on which the cabinet 
rests is made of ornamental oxidized finish. It 
has six plate glass shelves which are adjustable. 
Price..$100.00 


W.C. 315. 
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ASEPTIC INSTRUMENT CABINETS. 

These Cabinets are made entirely of iron and glass and beautifully white enameled. They 
are air-tight and keep the dust and dampness from your instruments and also enhance the 
appearance of vour office. 



No. 120. Total height, 65 inches ; width 25 inches ; depth 17 inches. 

Trice, with plate glass throughout . . .. .$75 00 

Price, with double-strength glass in door and sides.......46 00 

No. 121. Height, 72 inches ; width. 25 inches ; depth, 12 inches. 

Price, with plnte glass throughout...100 00 

No. 122. Same as No. 121, t>ut without base. Height, 60 inches ; width, 25 inches; depth, 17 inches. 90 00 

No. 123. Double Cabinet. Height, 65 inches : width, 86 inches ; depth, 17 inches.125 00 

No. 123a. Same as No. 123. Height, 65 inches; width, 5<» iuches , depth, 17 inches. H0 00 

No.224. Plain Pattern. Height, 60 inches; width, 20 inches; depth, 16 inches. 40 00 
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THE WOCHER 
PERFECTION OFFICE 
CABINET 


No. 3 Perfection Cabinet. 


PRICES. 


No. I. Wocher's Perfection Cabinet only. .$37 50 

No. 2. Wocher’s Perfection Cabinet, with 
rack, having 12 assorted colored bottles 
and extra clips for spray tubes, etc.45 00 

No. 3. Wocher’s Perfection Cabinet, with 
rack, bottles, and a No. 4 D. Combina¬ 
tion .Spraying and Nebulizing Outfit, ns 
shown on the illustration and described 
above . - .- Jii 00 


WE MANUFACTURE 

A LARUE 
VARIETY OP 

COMPRESSED AIR APPARATUS, 
NEBULIZERS, 

AIR PUMPS, ETC. 


With Milk-White Platc-dlasa Top. 

This outfit is designed to serve as a Tabic, 
Cabinet. Bottle Rack, Spray-tube Holder, Spray 
Apparatus und Nebulizer, making a complete 
treatment outfit. 

It is furnished complete, as shown on the illus¬ 
tration, or without the nctiulizcr or bottle rack. 

It is constructed of white-enameled hardwood, 
with white j;laas top ; has three glass-lined draw¬ 
ers with white beveled-gtou fronts with brass 
knobs. The Cabinet has glass shelf and 1 leveled 
plate glass in the doors, and the latter arc sup¬ 
plied with lock and key. 

The Nebulizer is our latest 4 D. Improved, 
double-valve clcanablc combination pattern, to 
which an air cylinder 'and spray tubes can be 
attached. 

All trimmings arc oxidized copper and nickel. 

Dimensions of the Cabinet. 30 inches long, 
18 inches deep and 33 inches high. 

The outfit must he seen to be appreciated, as 
the photograph does not do it justicc.-lt is, with¬ 
out a doubt, the most practical piece of office fur¬ 
niture on the market. 


No. I Perfection Cabinet. 
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THE IDEAL OFFICE 
INSTRUMENT TABLE AND 
CABINET COMBINED 

(ASEPTIBLE), 

With Alilk-White Glass Top. 

Made entirely of iron and glass, and white enameled, 
of beautiful and graceful design and first-class work¬ 
manship. The top of cabinet is heavy milk-white glass 
with rounded polished edges, and cabinet has plate- 
glass shelf and opaque glass bottom. The front has 
two doors of beveled plate glass, and is supplied with 
lock and key. The top of the cabinet is supplied 
with a handsome copper oxidized rack holding 12 
crystal - blue and amber - colored XX-ware glass- 
stoppered bottles held in metallic clips, and is also 
supplied with clips for holding spray tubes. 

The dimensions of the cabinet are: height, 3d inches; depth, 18 inches; width, 25# inches. 
Price, complete, with 12assorted bottles....£50 00 

The above Cabinet is also furnished 
with our Combination Spraying and Neb¬ 
ulizing Outfit, permanently mouulcd on 
the glass top of the cabinet, as shown on 
our Perfection Office Cabinet No. 8. 

WOCHER’S ACME 
OFFICE TREATMENT 
TABLE. 

A handsome white-enameled table with 
milk-white glass top. three glass-lined 
drawers having white beveled-glass fronts, 
and white glass shelf, supplied with a guard 
rail. The top of the table is supplied with 
a handsome copper oxidized rack holding 
twelve assorted crystal -blue and amber- 
colored XX-ware glas3 bottles. The di¬ 
mensions of the table are: height, 34 
inches; depth, 18inches; length, 30inches. 

Price, with 12 assorted bottles ....£35 00 
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W. C. 323. THE SIX DRAWER ACME OFFICE TREATMENT TABLE. 

ATTRACTIVE IN APPEARANCE-PRACTICAL FOR THE DOCTOR. 



This table has met with large sale 
wherever shown ; it is white enameled, 
with milk white glass top, six glass lined 
drawers, having white beveled glass fronts 
and white glass shelf, the latter supplied 
with n guard rail on the sides and back. 
The lower part of the table supports in 
front are arched to |>ermii the doctor to 
j lace his limits under same. The top of 
the table is supplied with a handsome 
copjter oxidized rack, holding twelve 
assorted crystal, blue and amber colored 
XX ware glass bottles, and clips on each 
side for holding spray tubes. The dimen¬ 
sions of this table are — height, 34 inches, 
depth, 18 inches, length, Mu inches. 

Price, with twelve assorted 

colored bottles.$40.00 


W. C. 323. 


THE EIGHT BOTTLE PHYSICIANS’ 
OFFICE TREATMENT TABLE. 

This table is strongly built, white enam¬ 
eled, and supplied with polished plate glass 
top and shelf, mounted on castors. Size — 
20 inches long. 10 inches wide and M2 inches 
high. 

W. C. 331, has an oxidized guard rail, 
supplied with clips, holding eight assorted 
crystal, blue and amber colored bottles, and 
also three clips on each side for holding 
spray bottles. 

Price, with eight assorted 

colored bottles .$13.30 

W. C. 339. Same si/.e as above, with 
nickel plated rail on top ami sides, without 
bottles or clips.$10.00 

W. C. 347. Same size as above, with 
plain glass top, no rail.$9.00 



W. C. 331. 


(C) Jeff Behary 2019 


607 
























MAX WOCIIKR & SON, CINCINNATI, OHIO. 


NURSES’ AND PHYSI¬ 
CIANS’ TABLES. 


W. C. 363. Same as above, without 
drawers.. 12.00 


W. C. 371. The Wocher-Leonard Chem¬ 
ical, Analysis and Microscopic Table. 

This table is made entirely of iron, withr 
glass top and 2 glass shelves. It is fur¬ 
nished with oxidized clips holding 12-2 oz. 
and 6-4 oz. glass stoppered bottles ; also 
clips for test tubes, etc. The burette 
holder is fastened securely on the side. 
It is arched in the front to permit the doc¬ 
tor to sit close to the table. 

Size of top, 30 x 18 inches. 

Price, complete.$35.00 


W. C. 371. 


W. C. 355. Nurses’ Writing or 
Physicians’ Microscopic Table. 


This is a convenient general 
table for the nurse for the con¬ 
veyance of clinical charts, hypo¬ 
dermic syringes,and other sundry 
articles. A handsome white 
enameled table, with milk-white 
glass top, 3 glass lined drawers, 
having wdiite beveled glass 
fronts. The table is arched in 
the front to permit the nurse to 
sit close tip to the table. Many 
of these tables are sold for phy¬ 
sician’s use as a miscroscopic 
table. 

Size of top, 30x18 iuches. 

Price.$20.00 


W. C. 355. 
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DRESSING AND INSTRUMENT TABLES. 


Dressing Tables made entirely of iron and glass, and finished in white enamel, pre¬ 
senting a neat, clean and pleasing appearance tor the office and hospital. 



A F 10. A F 11. A F 13. 


A F 10*, with glass top 1 Gx 20 inches, and 2 glass shelves; height. 32 inches. Pack¬ 
ing, 00 cents. Price.$7.50; light grade $6 00 

A F 11*, with glass top 1(» x 20 inches, and one glass shelf.$0.00; light grade 5 00 

A F 12, with glass' top and 1 white enameled iron shelf 10 x 20 inches. 6 00 

A F 13*. Cincinnati Hospital pattern, with glass top and white enameled iron shelf, 

and the two sides enclosed. 10 00 


Any of the above supplied with milk-white glass instead of the regular glass, add $1.00 
to price of best grade. 



A F 15*, size 30 x 24 top, and 32 
inches high, with glass shelf....$18 00 


A F 10, size 30 x 20 top, with glass 

shelf “most popular". 15 00 

A F 17. size 30 x 20 top, no glass 

shell . 12 00 

A F 18, size 48 x 18 top. with glass 
shelf . 25 00 


Any other size made to order at short 
notice. 

Milk-white Glass Supplied, add to 

A F 15, $2.50; A F 10, $2.25; AF 17, 
$1.75; A F 18, $5.00. 

All of the above tables have riveted 
joints instead of merely cast, and are 
more durable than the latter usually 
advertised. 


A F 15—18. 


All Inotriiiiicnt* ilo>.ii£iu« teil with n * nrr llluatrntetl. 
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MAX WOCHER & SON. CINCINNATI. OHIO. 



Xo. l,i. 


DRESSING AND WASH STANDS 
FOR HOSPITAL BEDSIDE. 

WHITE ENAMELED. 


Xo. la* Dressing Table. With rail around three sides 


of top; size, 15# xl4 inches; plate-glass top and 

two steel enameled shelves. $7 50 

No. 1 b Same as Xo. 1 a, with two plate-glass shelves.... 8 50 

Xo. 1 c Same as No. la. with milk-white glass top and 

shelves ... . 9 50 


No. 2a* Dressing Table. With steel drawer, white en¬ 
ameled; otherwise same as Xo. la.flO 00 

Xo. 2b With steel drawer, white enameled; otherwise 

same as Xo. la; with two plate-glass shelves.... 11 00 

Xo. 2 c With steel drawer, white enameled; otherwise 
same as No. la; with milk-white glass top and 
shelves... 12 00 

The latter having white glass throughout is the 
most satisfactory table. 


No. 2a. 



RECORD CHART FILE. 

.Made of Steel, White Enameled, Nickel Plated 
Spring Clip with Kubber Mounting}. 

ASEPTIC. 



Dimensions: 10# in. wide, 12.# in. long. 
Dozen, S3.40. Each, 8<> cents. 


COMPARTMENT PLATES. 

Made of Glass. 

12# inches diameter. 



Clear Glass. 


Price 


$1 25 
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OFFICE AND HOSPITAL FURNITURE. 



No. 8. 

No. 8 Dressing Table, size 16x20 inches 
No. 9 “ “ ** 36 x 24 “ 



No. 9. 

.$ 8 60 

. 16 00 



ASEPTIC OFFICE-TREATMENT 
TABLE. 

Handsomely white enameled, and sup¬ 
plied with 12 blue and amber-colored, 
glass-stoppered bottles, held in metallic 
spring clips, and is also equipped with 12 
clips for holding spray tube*. 

The shelf is supplied with a guard rail, 
and the front table support is bridged 
to allow a stool to be placed under it if 
desired. 

Price, with 12 bottles, $18.75. 
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DRESSING AND INSTRUMENT TABLES. 



W. C.539. Instrumentand Dres« 
sing Table. Halstead pattern, John 
Ilopkin's Hospital, semi-circular form, 
made of tubular wiought iron, white 
enameled, mounted on strong rubber 
wheels; the top is of heavy polished 
plate glass, 14 inches wide, and meas¬ 
ures G4 inches across the inside circle, 
so as to entirely enclose the assistants 
from interruption. 82 inches high. 

Price.$50.00 



W. C. 547. Instrument and DressingTablc. Circular form, as made for Hr. Howard 
A. Kelly, (Baltimore, Md.,) Constructed of tubular wrought iron, white enameled, with heavy 
crystal po'ished plate glass top and shelf ; table is mounted on six strong rubber wheels. 
Length. 72 inches ; width of top, 10 inches; 8fi inches high, with rail around the top surface. 

Price. $!K).00 


W. C. 555. Instrumentand Dressing Table. Hall's, Cincinnati; form same as W. C. 
530, with straight edge instead of circular top. 6-1 inches long and 14 inches wide, 32 inches 

high. 

Price, with polished plate glass.$35.00 

Price, with skylight glass. 25.00 
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ASEPTIC LOCKERS, TABLES, STANDS. 



A. F. 26 THF. BEDSIDE LOCKER (All Iron and Glass). 

The Cincinnati Presbyterian Hospital Favorite. 

This cabinet is a necessity in every hospital for 
placing the patients’ sundry articles in a handy out-of¬ 
view case, instead of exposing same to view and dust. 
Brushes, combs, hairpins, books, etc., can l>e placed 
in the large galvanized iroti drawer, while bed pan, 
urinal, etc., can be placed in the cabinet. The latter 
has two compartments, with door. It is made of gal¬ 
vanized iron throughout, white enameled on the out¬ 
side. The top is milk-white glass, and makes a 
beautiful appearance in any hospital. 

Price, each, $1 a.00; in dozen lots, $12.00 each. 



A. F. 27 Glass Top, Fool Step, for assisting 
patient on operating table. 

Heavy construction. 

Price.$8 00 


A. V. 27 



A. F. 29 Tabic for Antes* 
thesia, with white glass 
top and shelf, and sup¬ 
plied with three large 
drop bottles, held in 
spring clamps, for chlo¬ 
roform, etc.$18.50 

A. F. 31 Table Stand, 

Lange’s all metal, white 
enameled, provided with 
slanting top to drain in¬ 
struments. A handy ta¬ 
ble for the operator. $5.00 


A.F.29 
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WASHSTANDS, WARDROBES, ETC. 




A. r. 33 


A. F. 38 


A. F. 33* Toilet Stand. made of steel, white enamel. size 1Sx24, top an<l shelf with beveled plate mirror 


in swinging frame.$20 00 

A. X. 3t Toilet Stand. with w hite glass top instead of steel, having towel racks on side. 1 '< 00 

A. X. Same ns A. P. XI, with a drawer under the the glass top.ft) 00 

A. 1- Aseptic Wardrobe, all steel while enamel, 21 in. wide, 72 in. high and 12 in. .. 43 00 

I’lniner Cabinets made to order. 



A. F. 311 




Hand Size—A. F. 40 Quart Size— A. F. 40 


A. F. 30* 

A. F. 40* 


A. F. 41 
A. F. 42 
A F II 
A. F. 41 

A. F. 45 

A. F. 40 


L ituid Soap Reservoir, made of glass, with nickel-plated wall bracket and glass cover. By 

pressing upward on pin. soap runs into the palm, the valve is sell-locking . 

Liquid Hygienic Soap, made from vegetable oils and absolutely pure. 

Hand sire, per dozen.$3 50 i-ach . 

Quail..8 00 •• . . 

Soap Dish, crystal glass, loose fitting cover, sue 4x2 inches. 

soap Dish, white steel porcelain, 5 inch in diameter. 

Brush Box, crystal glass, with cover, size 2x5 x 2, each . 

Brush Basin, square glass box. without cover, 5!4 x 2}f x 2‘. each. 

Hand Scrub Brush, 3 row. while tnnipico, wood back, pt r dozen . 

Hand Scrub Brush, 5 row, white tampico, lorg'c form back, per doze u . 


$2 00 


1 00 
55 
25 
1 35 
75 
45 
75 


All instruments designated with n * nre illustrated. 
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BEDSIDE TABLES AND BACK RESTS. 





THE QUEEN BEDSIDE TABLE. 


Can be raised, lowered or tilted, allowing the 
invalids to cat their meals with comfort while in bed: 
also convenient for holding books while reading. 

Queen, black finish, . . . $3.50 

“ white finish, .... 4.00 


SIDWAY ADJUSTABLE 
GENERAL UTILITY AND BEDSIDE 
TABLES. 


II 


tSSU 


uV 




* 


Vi 




Adjustable 
General Utujtv 
• sa bedside Tables 


These tables are the result of much 
study, and in design, finish, strength and 
wide range of uses are uucqualed. The 
illustrations herewith merely suggest a 
few of the many uses to which they are 
applicable; their daily use will demon¬ 
strate many others. 

These tables are artistic in design, ele¬ 
gant in finish, substantially made, and 
are intended for daily service. The con¬ 
struction is simple and adjustments can 
be easily made by anyone. 

The tops for Nos. 1 to 5 arc 18x27 
inches, and table weighs 22 pounds; 
packed ready for shipment in a box l!tx2S 
x 4 1 4 inches, weighs 33 pounds. Tops 
for No. 30, 18 x 24 inches, packed C in a 
case. 

Sid way No. 1.—Bronze brown, metal 
parts, with golden oak, hand 
rubbed, j.. finished top, . $4.60 

Sidway No. 2.—Cream white metal 
parts, with bird’s-eye maple tops, 5.25 
Sidway No. 3.—Oxidized copper metal parts, with piano finish, quarter-sawed oak tops, $6.60 
“ 4.—Full nickel-plated “ “ with quarter-sawed oak or bird’s-eve maple top, 7.50 

" 5.—Brass-plated “ “ with top same as No, 4.7.60 

“ " 30.—Black “ “ *.No. 1.4.00 

The *•Solid Comfort” Rest is a convenience 
which, having once employed, no one would do 
without. It relie.es much of the discomfort of 
temporary illness, and is simply indispensable 
to such as arc compelled to endure a prolonged 
siege of sickness and t invalids who have to 
spend most of their time in bed. 

To the attendants in the sick room it docs 
away with much arduous labor. It can be used 
with or without a pillow, or can be placed 
under a mattress if preferred. It will be seen 
by accompanying illustrations that we make 
them in a variety of styles. 

No. 1 Back Rest, without arms or head¬ 
rests, oak frame, .... $2.75 

No. 2 Back Rest, with arms, but without 
head-rests, oak frame, .... 3.50 

No. 3 Back Rest, with head-rests, but with¬ 
out arms. 3.50 

No. 4 Back Rest, with both arms and head-rests.. 4.20 


(C) Jeff Behary 2019 


615 
















































440 


MAX WOCHER & SON, CINCINNATI, OHIO. 


THE HAMMOCK INVALID FOLDING BED. 

Indispensable in Hospital or Private Family. 



Tbe use of this bed will be found exceedingly helpful in the treatment of all acute and chronic diseases, 
paralysis, rheumatism, consumption, continued fevers, heart disease forbidding recumbent position, fractures 
and other severe injuries and surgical operations; it serves excellently for a couch during the lying-in-period. 
All the special features can be removed with a screw driver, leaving a neat and convenient folding bed 
with nothing suggestive of the use for which it was intended. 

The Hammock Invalid Folding Bed is 3 feet vide by 0 feet C inches in length; of hard wood with 
woven spring bottom and handsomely finished. The head and foot arc firmly attached to the frame by 
double iron braces and fold entirely beneath it when not in use, without disturbing the hammock or bedding. 

The arrangement of pulleys, cords and windlass, by which the various changes of position arc made, is 
of tbe most simple and practical character, and so perfect in action that a child twelve years old can 
easily care for the helpless patient, lifting him entirely from the bed, raising and lowering the head or 
feet separately, or turning him by raising cither side of the frame. The changes arc effected by an easy 
adjustment of the pulley cords, and a few revolutions of the crank, and held at any point by an auto¬ 
matic key and ratchet. The Hammock feature is one of the most valuable of the many good points of 
tbe bed; facilitating the change and airing of bedding, giving patient the relief of being lifted by a few 
turns of the crank from a heated mattress to a cool and comfortable hammock, securing perfect venti¬ 
lation of the body and preventing bed-sores. The circular opening in the canvas enables the use of a 
chamber without inconvenience or discomfort. A screw pulley is provided for insertion at any point on 
the foot rail of the hammock frame for the treatment of fractures of the leg by weight extension. 



PRICE, E. O. B. 


Bed with woven wire spring bottom, hammock and head-rest 

Cotton top mattress, extra quality. 

Curled hair mattress. 


Si-vOO net 
3.00 net 
10.00 net 
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IRON BEDSTEADS. 

We aim to furnish everything required in a hospital, at the lowest ruling prices. Bedsteads 
are made in many qualities, and illustrations are often deceiving, as the cost de]>ends on the 
size of tubing and material used. We herewith illustrate the most popular Hospital Beds. 


No. 1 Bed. White enameled, with woven-wire mattress and castors, as shown.£8 00 

No. 2 Bed. White enameled and brass knobs, with woven-wire mattress and castors_ i) 00 

Heavy Cotton-top Mattress .extra, 2 00 

Heavy Felt-top Mattress . " i5 00 




No. 2 Bed. All Iron, White Enameled. 


(C) Jeff Behary 2019 


617 
























MAX WOCHER & SON, CINCINNATI, OHIO. 


44- 



ASEPTIC 


WARD OR OPERATING 
ROOM STAND 

With heavy glass shelves 
with polished edges, two 
upper shelves 14 X 4 S inches, 
and two lower shelves 20 x 48 
inchc-. This is an indispens¬ 
able <tand in any operating 
rooti. 

A. F. 76 , as sh 6 wn on illus¬ 
tration, with rubber cas¬ 
tors .$43 00 

A. F. 78 . Same as above, 
with rublier-tipped legs 
instead of castors.. .$40 00 


A. F. 79 COMBINATION MEDICINE 
CABINET AND NURSES DESK. 

Used in many hospitals, in wards or nurses’ 
rooms; constructed of steel; white enameled. 
Cabinet is 30 inches wide. 30 inches high, and 
8 inches deep, and has plate glats in doors, 
sides and back; three heavy ]>olislicd plate 
shelves, adjustable in height; the top of the 
stand is 30 inches high, 36 incites wide, and is 
covered by a heavy polished glass plate; one 
side of the stand has two white enameled 
drawers. 

Price with two sets of Double Doors, 

front and back.$135 00 

Price with Metnl Back and 2 Front 

Doors, as per cut. 1 15 00 

Price of above outfit with straight legs. 25 00 less 
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ASEPTIC FURNITURE. 




A. F. 82 IRRIGATOR AND SOLUTION STAND. 


This outfit consists of two conical irrigators 
and four solution bottles, together with two glass 
trays, mounted on jointed arm brackets. The 
irrigators, each complete with discharge pipe and 
cut-off, are suspended from bayonet-shaped shafts 
that maybe adjusted to any desired height. The 
four solution bottles are contained in hinged 
frames in such a manner that the contents may¬ 
be easily withdrawn. The glass trays are held in 
place by brackets that may be regulated to vari¬ 
ous sizes. The whole outfit is strongly built and 
mounted on a frame placed upon 
heavy casters. 

Price, complete . $75 00 


STAND. 


THE IMF’ROVED BOTTLE 


The Pottle Stand 
exhibited on this 
page is of the lat¬ 
est design, and 
possesses many 
advantages over 
A, i\ 82 the many other 

patterns made. 
The central standard, mouuted in a heavy base, is 
employed to support the entire number of bottles 
included in the outfit. Saturated and other stock 
solutions are usually contained in bottles holding 
from two to five gallons, because of the weight of 
packages they are found difficult to handle. The 
bottles are placed in swinging frames, mounting a 
series of them in some form of a standard, and are 
hinged just above their centers, in order that they 
may be easily overturned and their contents quickly 
withdrawn. 


PRICE LIST. 


A. I'. Sfi 


A. F. 84. With Three Three-Gallon Glass-Stoppered Bottles __ $30 00 

A. F. 85. Same, with Two Bottles . 25 00 

A F. 8G. With Four Three-Gallon Glass-Stoppered Bottles . 83 00 

A. F. 87. Same, with Six Three-Gallon Glass-Stoppered Bottles . 44 00 


A. F. SS. Same, with Fight Three-Gallon Glass-Stoppered Bottles... 55 00 


(C) Jeff Behary 2019 


619 
















































MAX WOCHER & SON. CINCINNATI. OHIO. 


ASEPTIC HOSPITAL FURNITURE. 


WARD CARRIAGES. 


A. H. 90 . Wheel Table, designed 
for hospital wards in transporting irri¬ 
gators, gauzes, trays and articles neces¬ 
sary in dressing wounds. It has polished 
glass top and shelf, size 29x21 in., and 
is mounted on four 12 -in. rubber-tired 
wheels. Rubber or glass irrigators can 
be hung on the upright. 

Price.$35 00 

A. F. 90 a. Wheel Table, same 
as above, without irrigator bracket. 

Price.$30 00 

A. F. 90 b. Wheel Table, same 
as 90a, with large castors instead of 
wheels. 

Price.$20 00 




A. P. 91 Carriage for convey¬ 
ing dressing material and gene¬ 
ral requisites through the wards; 
dimensions of top plate 50x20 in. 
dimensions of glass shelf 85x16 
in.; underneath the carriage is a 
receptacle with sliding covers 
for dressing material; it can be 
detached, and is made of enam¬ 
eled iron ; dimensions 36x16 in.; 
9 in deep . $65 00 

The Same Ward Carriage, 

with attachment holding 2 irri¬ 
gator liottlcs of 4 qts. capacity, 
completely fitted up.$80 00 


All inatruinent* designated with a * nre llluatrnted. 
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AF9Z. 


FURNITURE. 


A F 93* Ward Carriage, Christ Hospital 
Pattern. 

This comprises one of the most complete 
carriages for dressing patients. It is filled in 
the sterilizing room and then taken to the 
various wards or private rooms. 

It consists of a strongly built frame mounted 
on rubber-tired steel wheels, has two white 
glass shelves, removable waste receptacle, ir¬ 
rigators, dressing jars, solution bowl, waste 
bowl and sundries articles can be placed on 
the shelves, which are supplied with guard 
rails. 

I 

Price . $100 00 





A Ft) 5* 


Immersion Wash Stand for Operating Room, wide form, with heavy 
crystal glass bowl: The basin is supported in a portable steel basket so^ 

that it may be carried about without risk of breakage.$ 11 00 

Immersion Stand for Arms, with cr>>tal glass trough B'/ 3 m wide 12 in. 

long and S'/i in. deep, with crystal glass bowl for alcohol attached.$ 25 

Same as A F9 7*. without small bowl....•$ 20 

Same as A FOB, with steel enameled bowl 16 in. wide, 24 in. long and 6 

in. deep..-...$ 

A F 100* Immersion Stand, with heavy crystal bowl as Fig. A F95 .4 11 


A Ft )"♦ 

A FOB 
A F 99 


,%ll inxtrumentH ile*l»rnnteil svitli u * lire llluMtrnted. 
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IMMERSION BOWL STANDS. 

All our stands have a substantial heavy base of latest design, and are not as light in weight 
as some offered at same price, which tip over easily and do not revolve. Our bowls revolve on 
fop of standard and are also supplied with lignum vine casters. Our white enamel is hard 
baked and high finish. 

The Knamelcd Ware is the liest Austrian make. 



W. C. 1011. W. C. 987. W. C. 963. 


W. C. 963. Three Basin Revolving Stand, as cut, all white . .*7.75 

W. C. 971. “ “ ** “ “ with white, blue and amber basins, 9.00 

W. C. 979. Three Bowl Revolving Stand, with deep white bowls. 9.00 

W. C. 987. Two Basin “ “ as cut, all white. 5.00 

W. C. 995. “ " " “ “ with a white and blue basin. O.Oi) 

W. C. 1003. “ Bowl 11 “ with deep white bowls. 0.00 

W.C. 101 1. Instrument Tray and Two Deep Howl Revolving Immersion Stand, 

as cut. (This is an exceedingly practical outfit). 13.50 



W. C. 1019. 

\Y. C. 1019. (ilass Arm Immersion Bowl, and Two Deep Bowl Revolving Stand, 

as cut. The glass bowl is supplied with stop cock on bottom f.»r dra*ni ,- g same).$13.50 
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WASH STANDS. 



W. C. 1091. 



W. C. 1075. 


W. C. 1027. Aseptic Automatic Washstand. lloltles. :n> inches from floor; nil irou. white enamel 

finish; lower platform, 10x22; one gallon bottles .515.00 

W. C. 103S. Same. Platform of glass plate; lower platform, 24 x 17; bottle platform, 24x‘.‘; :t gallon 

bottles of different colors; by stepping upon lever, water will escape. 50.00 

C. 1043*. Aseptic Two-Sasln Washstand, with 13 '/ inch enameled basins, white enameled stand. 

C. 1061. ** Three-Basin " “ “ " " “ “ •* .. o.oo 

C. 1069'. *• One-Basin " " M “ •• •• •• •• 

(without pitcher* . !.0» 

C. 1067'. Plain Japaned One-Basin Washstand, with 13 inch basin . 2.26 

C. 1076 >. Revolving Three-Glass Bowl Washstand, with one each, red. bine and crystal, 12-inch 

glass bowls, handsome design. 20.00 

C. 1083. Bowls, Glass, red, blue or crystal, 12 inches in diameter .each, 8.75 

C. 1091°. Immersion Washstand. McBuruey’s, with deep conical bowl for dipping the arm. iron 

frame, while enamel . 9.25 

C. 1099. Bowls, Glass, 0 inches in diameter, 16 inches deep . 3.50 

C. 1107. Immersion Washstand, wide form, with blue glass bowl, 15 inches in diameter, and 

8 inches deep. 11.(JO 



W. C. 1067. W.c. 1059. W. C. 1043. 
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WASH STANDS. 

WHITE ENAMELED. 



W. C. 11 15. W. C. 1123. 

W. C. 1115. Single Wash Stand, with white enameled top, back and shelf, and two 
towel racks ; for a 13^-inch basin ; si/e, 31 inches high ; 22 inches long; 18 inches wide. 

Price, without accessories.$8.50 

W. C. 1123. Double Wash Stand, heavy design, with white enameled top, back and 
shelf and two towel racks, for 13^-inch basin ; size,31 inches high ; 41 inches long; ISin. wide. 
Price, without accessories.$14.00 



W. C. 1131. Single 
Wash Stand, with frame 
for splasher or curtain, 
white enameled top and 
shelf, and two towel racks, 
for 13^-incli basin ; size, 
31 inches high; 22 inches 
long; 18 inches wide. 

Price, without ac¬ 
cessories.$8.50 


W. C. 1139. Corner 
Design Washstand. 

White enameled top and 
shelf, with towel rack uu- 
dertop, fora 13^-incli ba¬ 
sin; size, 31 inches high ; 
22 inches long ; 18 inches 
wide. 

Price, without ac¬ 
cessories .$12.50 


W. C. 1131. W. C. 1139. 

Wash Stand Accessories of Best Imported Enameled Ware. 

18-inch Wash Rasiu, each.$0.05 10-quart Waste Pail, each.$1.20 

4-quart Pitchers, each.1.35 Soap Dish, each.0.50 
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WOUND IRRIGATORS. 


1* Extension Irrigator Stand, Wocher's. Extreme height, 8 feet. This stand is the 
handsomest on the market; has heavy iron base and is supplied with casters. 

Stand is finished in white enamel. Irrigator capacity 1 gallons, ami is supplied 
with tubing, Esmarch shutoff and enameled drip pan .$10 Uo 

2* Extension Irrigator Stand, with upright standard notched with handhold to 
secure strong hold, requiring no set screw to hold irrigator at various heights. 

With l>£-gallon irrigator, tubing and Esmarch shutoff . 15 UO 

3* Double Irrigator Stand, with two irrigators, otherwise as No. I . . 15 50 

4* Double Irrigator Stand, with upright standard notched, otherwise as No. 2 . IS 30 


5* Irrigator Stand, for fountain syringe . 4 00 

6 * " “ “ *' “ with electric multiple-mirror reflector and 

adjustable joint connecting wires, key socket, etc . .... 8 00 


Any of the above stands furnished with smaller or larger irrigator 
as may be desired. 



All inxtrumrntH <l*sif;iintrii with n * are illustrated. 
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IRRIGATOR AND IMMERSION STANDS. 



W. C. 1219. 


W.C. 1235. White Enameled Rock¬ 
ing Chair, all iron.59.01) 

W. C. 1243. White Enameled Rock¬ 
ing Chair, with rubber tired rock¬ 
ers, noiseless.12.00 


W. C. 1251. Electric Illuminating Stand, 

with Mirror Reflector and adjustable joint, $S.OO 


W. C. 1259. Extension Stand only. 1.50 

W. C. 1267. Irrigator Stand, as above, not 
extension, for hospitals, in suspending 
Fountain Syringes. il.ftO 


W. C. 1219. Combination Double Irrigator and three 
Basin Immersion Stand. 

A practical combination at the price of one. 

The bowl stand has a revolving feature with a ruby, white 
and blue basin, and the extension irrigator has two receivers 
with all necessary accessories and nickel-plated connections. 

A beautiful and practical outfit. 

Price.$20.00 


W. C. 1227. Combination Single^ Irrigator and two 
Basin Immersion Stand; 

Price.$12.00 
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THE WOCHER ASEPTIC WASH STAND. 

FOR WOUND AND URETHRAL DRESSING. 

This beautiful office fixture fulfills a long-felt demand in supplying a Physician's Office 

with an up-to-date Wash Stand. 


IT IS EQUIPPED WITH THE 
FOLLOWING : 

A White Porcelainite Wash Basin, 

with nickel-plated faucets, soap dish, out¬ 
let stopper, and having white-enameled 
waste pail with ventilated lid. 

Two Copper Reservoirs, one for hot 
water, with heater uuderneath, and the 
other for cold water; both connected to 
the faucets on the wash stand. 

A Copper Rochester Sterilizer, of 

latest design, for sterilizing gauze and 
instruments under pressure, with heater 
underneath. 

A Valentine Urethral Irrigator on 

adjustable standard, with graduated jar, 
tubing and nickel-plated shield nozzle, as 
shown. 

A White - enameled Bowl, used in 
venereal diseases, which can be turned 
under the shelf when not in use. 

One Percolator Irrigator on adjust¬ 
able standard, for wound irrigation, with 
tubing, nozzle, etc. 

Three Glass Shelves for sundries. 

Cleanliness is such an important factor 
in surgery that no physician can afford to 
be without an apparatus of this kind. 
Secondly, it is very useful and more than 
worth the cost of it in satisfaction and 
the favorable impression it makes on the 
patieut. 



No. 0. Wocher Complete Wash Stand, with gas-heating burners. $75 00 

No. 0A Wocher Complete Wash Stand, with Primus kerosene burners 80 00 
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ASEPTIC FURNITURE. 

SHELF STAND AND DRESSING CASE. 



A. F. 124. Combined Aseptic Shelf Stand and Dressing Case, mounted on 
casters. Constructed of tubular wrought iron, white enameled. Has three 
crystal plate glass shelves, the two upper shelves measuring 12 x 60 inches. 1 he 
case has glass back, top, bottom and sides and sliding covers. 

Price . $142 50. 
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SHELF STANDARD DRESSING CASE. 



A. V. 126 


A. F. 126 Combined Aseptic Shelf Stand and Dressing Case, con¬ 
structed of wrought iron, white enameled, mounted on rublx.-r tired casters ; 
top is crystal plate glass, 24 inches wide by 48 inches long, and has a railing 
around three sides ; the dressing box is full size of frame, and has glass 
back, top, bottom and sides ; covers of box slide, and can be used as shelves ; 
bottom shelf is crystal plate glass. 

Price... . . ..$115 60 
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DRESSING CASES. 



a Fm 
A F\W> 

a Fm» 

a nn* 


Aseptic Dressing Case, small size, OxflxlS inches, with glass hack, top, l>ottoiii and sides; 

entire ease nickel plated. Price..... 00 

Aseptic Dressing Cose, constructed of wrought iron, white enameled, has a plate-glass top 
l'"* x 31 inches, and a case for dressings, with glass top. bottom and sides; also, a lower shelf 

of steel, white enameled; total height, its inches. Price. -. 30 00 

Aseptic Dressing Case, constructed of wrought iron, white enameled ; case is divided in center 
by a glass partition, making two sc|>arnte compartments, each 12 x 10 inches, and 10 inches 

high, total height, 26 inches Top is of steel, white enameled. 16 x 2t inches. Price . to 00 

Aseptic Dressing Case and Instrument Table, constructed of wrought iron, white enameled; 
top of table is plate glass. 10 x JO inches: ha* two drop shelves, each 8 x 16 inches, which, 
when raised, make tahlc top 16x36 inches; the dressing box has glass bottom, sides and 
cov< r: lower shelf is steel, white enameled. Total height of stand. »t inches. Price . 50 00 
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STRETCHERS. 



A.F. 1 ,'iS Canvas Stretcher, . <:> 50 

A. F. 140 

LUNCH TRAY 

For Hospitals and 
Sanitariums. 

A new article fot 
the convenience of 
hospital attendants. 
Saves innumerable 
trips to the kitchen 
besides lessening the 
length of time requir¬ 
ed to serve each meal. 
Will hold a dozen 

large sized trays. Easy to handle; nothing about it to wear out or get out of 
order: shelves are made of hardwood, oiled, with a small molding running 
around the four sides. 

Finished in black, white or maroon enamel. Mounted on strong, steei 
suspension wheels with solid rubber tires. 

Dimensions: 6S inches long, 25 inches wide; lower shelf 3 feet from floor, 
upper shelf 4 feet from floor; push handle on each end. 

Price . $40.00. 



A. F. 1 10 
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ASEPTIC FURNITURE. 

WHEEL STRETCHERS FOR HOSPITALS. 



A. F. 142. The entire frame of wrought iron, finished in black, white 01 
maroon enamel. Built on strong, substantial lines, capable of carrying a weigh* 
of over 500 pounds. Length, 6 feet. Will pass through any ordinary doorway. 
The wheels are steel suspension with solid rubber tires. The large wheels are 24 
inches in diameter, the small swivel wheels 12 inches. We furnish two styles of 
top, hardwood or upholstered. 

Price . $ 35 . 00 . 



A. F. 143 Our new design. Handsome in apjiearance, strong and durable. 
Both end wheels swivel, allowing the stretcher to turn in a very small space. 
Finished in white, black or maroon enamel. Length 6 feet, width 26 inches, 
height 34 inches. Furnished with either padded or oak top. 

Prce . $35.00. 
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ASLPTIC FURNITURE. 




A. F. 14(i* Towel Rack, all metal, white enameled.$ 3 00 

A. F. 147* “ “ “ " " " .!. 3 50 

A. F. 14S Hat and Coat Rack, white enameled. 10 00 

A. F. 140 “ Coat and Umbrella Rack, white enameled. 15 00 



A. F. 150* Rack of iron, heavily galvanized 
to prevent rusting (not aluminumized). 

Size A, to hold (i bed pans aud 12 

urinals.$13 0<> 

Size 11, to hold 8 bed pans aud 6 

urinals. 0 50 

Size C, to hold 2 bed pans and 4 

urinals. 8 50 

Other designs made to order. 


PLATE GLASS SHELVES WITH BRACKETS. 



A. F. 161 


We can furnish shelves 
of a n v \v t d t h and 
length, according to 
space required. 


18 inches long 6 inches wide. . 

24 •• “ 8 " •* . 

30 *• “ 8 “ “ . 

3K “ “ 12 “ “ . 

A. F. 152. Round Glass Towel Racks with brackets to screw on wall. 

24 inches long. $ 2.50 

.\ll ln«truui«*i»t» ■lt«*ii;nxile«t \%ilh a 1 are 


S3 00 

3 -»0 

4 00 
b 00 
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AMERICAN DRESSING STERILIZER. 

The AMERICAN 
DRESSING STERIL¬ 
IZER is radically dif¬ 
ferent from any other 
steam pressure steril¬ 
izer; while it cmbod- 
ies in simplified and 
perfected form every 
known feature essen¬ 
tial for obtaining the 
most perfect results in 
the shortest time it is. 
in operation and con¬ 
struction, the simplest 
apparatus made. 

It is of the double 
cylinder type with 
steam space entirely 
surrounding, except at 
door of entrance, the 
sterilizing chamber the 
walls of which are 
formed by a brass or 
copper shell i tinned 
internally) thus pro¬ 
viding steam space be¬ 
tween the end of cham¬ 
ber and end of outer 
cylinder, thereby turn¬ 
ing into heating 
surface what in other 
makes is condensing 
surface. At (he center 
of back, between these 
two ends, is located our 
special valve with dial 

and indicator by means of which ste.nu is admitted to chamber, withdrawn from chamber and 
vacuum created in chamber at will ; operator cannot go wrong. 

Our Independent generator, which supplies steam for sterilizing, is so constructed that it 
can be easily taken apart and cleaned In a very few minutes; the usual and cheaper method is 
to partly fill the space surrounding chamber with water, placing burners underneath ; this con¬ 
struction does not provide for cleaning out of sediment, the certain accumulation of which not 
only retards the process of sterilization but sooner or later necessitates expensive repairs. 

Others by means of various devices, have attempted to minimize the evil effects of excess¬ 
ive moisture in the steam due to condensation, the prime cause of wet dressings. The 
AMERICAN has no need of such device for its construction eliminates practically Toft of the 
condensing surface, thereby preventing rather than removing condensation, thus producing an 
apparatus far more economical in operation and insuring thoroughly dry and sterile dress* 
ings within one minute after steam is withdrawn from chamber, an accomplishment 
heretofore regarded impossible, ami still impossible with any other sterilizer. This means a 
saving of from 25 to 50 ; in time and operating expense. 

Material and equipment guaranteed to be the best quality throughout. Sterilizing cham¬ 
ber tinned internally thus insuring utmost cleanliness. Positively no cast iron used in the 
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construction of our standard apparatus. ]>oor of entrauce neat and simple in design—most 
effective in operation. Removable semi-metallic packing ; can be replaced easily by attendant. 

Sterilizing by Mot Air. On account of the greatly reduced condensing surface the 
AMERICAN is the ideal hot air sterilizer as well as the ideal steam pressure sterilizer. The 
workmanship on all AMERICAN apparatus is guaranteed to be the best throughout, but to 
meet varying demands we funiish our product in the following classes arranged for steam, gas 
or kerosene heat as ordered. 

CLASS “ A.” 

Kbouized steel door and end, cold drawn riveted copper shell (tinned internally) forming 
walls of sterilizing chamber, polished copper jacket, )>olisked brass fittings aud mounted on 
white enameled tubular steel stand. 

CLASS “B." (Our Standard Finish.) 

Kbonized or ebony enameled bronze and copper doors and ends, seamless drawn brass or 
copper shell (tinned internally) forming walls of sterilizing chamber, jacket and all fittings 
highly polished nickel plate, mounted on white enameled tubular steel stand. 

CLASS “C.” 

Bronze, copper and brass construction throughout, highly polished. Seamless drawn brass 
or copper shell (tiuued internally) forming walls of sterilizing chamber, fittings highly polished 
brass and mounted on white enameled tubular steel stand. 

sizes AND PRICKS. 



No. 0-9x19 

No. 1-12x20 

No. 2-11x22 

No. Jt-16x!M 

No. 1-20x28 

No. .V‘24 x Hi 

Class “A".. 

_ $125.00 

$200.00 

$250.00 

$275.00 

$375.00 

$000.00 

Class '* B ”., 

. 150.00 

225.00 

300.00 

325.00 

425.00 

650.00 

Class "C”.. 


250.00 

360.00 

425.00 

000.00 

825.00 


INSTRUMENT STERILIZER. 


These are made of extra heavy material of the highest quality, have re-inforced band at 
top both riveted and sweat on, seamless oval dome covers. Interior and trays are heavily 
coated with pure tin. Designed for heating with either steam, gas or oil. 



A. F. 303 


A. F. 303 — 7 inches deep, 13 inches wide aud 
22 inches long, made of heavy 
polished brass or copper, seamless 
dome cover, one perforated metal 
tray with hooks, with steam coil 
for heating or arranged for gas 
heat as desired, mounted on wall 
brackets or white enameled steel 
stand.$55.00 

A. F. 305— Same as al>ove heavily nickel- 

plated .$00.00 

A. F. 307 — 10 inches deep, 10 inches wide 
and 24 inches long, made of extra 
heavy polished brass or copper, 
seamless dome cover, two large 
perforated metal trays with hooks, 
fitted with steam coil for heatiug 
or arranged for gas heat as de¬ 
sired, mounted on white enam¬ 
eled stand.S'.Hl.OO 

A. F. 300 — Same as above heavily nickel- 

plated.$100.00 
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AMERICAN WATER STERILIZERS. 



In the AMERICAN 
WATER STERILIZ¬ 
ERS we present an en¬ 
tirely new construc¬ 
tion, one which proves 
its superiority so 
clearly as to make 
comment almost su¬ 
perfluous. 

We claim without 
fear of successful con¬ 
tradiction, that our 
apparatus offers the 
only construction that 
can he called accessi¬ 
ble. You can '‘clean 
at” those makes of 
water sterilizers with 
removable tops but 
you cannot clean 
them, for it is abso¬ 
lutely impossible t o 
reach all surfaces of 
the coils and shell 
from the top; the sed¬ 
iment, whatever there 
may be, naturally set¬ 
tles to the bottom and 
the AMERICAN de¬ 


sign alone with joint 

at bottom and removable shell permits of thorough cleaning where most needed 
and at the same time gives easy access to all internal parts. This construction 
not only removes set screws from sight but insures a tighter and neater joint. 

The nicely rounded seamless tops offer a pleasing contrast in comparison 
with the "joint-at-top" construction, its unsightly rows of cap screws which 
become more and more unsightly after the attendant has had a wrench on them 
a few times and which are so difficult to clean around. 

The filter is unquestionably the simplest and most perfect on the market. 
There are no loose or complicated parts. Filtering tube can Ik- removed easily 
and quickly for cleaning. Extra tulie with each apparatus. 

The combination draw-off, by means of which water at any desired temper¬ 
ature may Ik- drawn from a single outlet, saves considerable time and materially 
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lessens the opportunities for refertilization. (Will furnish separate draw-offs if 
desired.) 

The self-contained stand of improved tubular steel construction combines 
great strength and lightness with neatness of design and ease in cleaning. 

The material is guaranteed to be of the best quality throughout. The 
interior of both hot and cold tanks is heavily coated with pure tin. also the coils 
for heating and cooling. 

The equipment furnished is of the highest grade and includes thermometers 
registering lioth temperature and pressure, atmospheric-filtering vacuum valves, 
safety and relief valves, water gauges and other valves, except those for steam 
and water connections, which are part of the installation. Every apparatus 
thoroughly tested to more than three times working pressure before leaving 
factory. 

The workmanship on all AMERICAN apparatus is guaranteed to be the 
best throughout but to meet varying demands we furnish our product in the 
following classes arranged for either Steam, Gas or Oil heating as desired. 

CLASS ••A.” 

Highly polished cold riveted copper reservoirs with oval tops, polished brass 
fittings, separate draw-offs and mounted on white enameled tubular steel stand. 

CLASS “ B.” (Our Standard Finish.) 

Reservoirs of cold drawn seamless brass or copper shells highly polished 
and heavily nickel-plated, tinned internally, bronze castings with nickel-plated 
brass fittings, combination draw-off and mounted on white enameled tubular steel 
stand. 

CLASS ••C.” 

Reservoirs of cold drawn seamless brass shells highly polished, tinned inter¬ 
nally, bronze castings, polished brass fittings, combination draw-off, mounted on 
white enameled tubular steel stand. 


SIZES AND PRICES. 



No. 0 

No. 1 

No. 1J4 

No. 2 

No. 3 

No. 4 

No. 5 


0 galls. 

15 galls. 

20 galls. 

25 galls. 

50 galls. 

75 gals. 

100 gals. 

Class “A”.. 

.$150.00 

$250.00 

$325.00 

$400.00 

$600.00 

$750.00 

$ 900.00 

Class "B”.. 

. 175.00 

300.00 

375.00 

450.00 

675.00 

825.00 

1000.00 

Class “C*’.. 

. 200.00 

350.00 

425.00 

500.00 

750.00 

950.00 

1100.00 


NOTE.—No. efis regularly furnished for ea* heat with liiirncn underneath hut i» m.nlc on order for 
either steam, kerosene, alcohol or electric heating and mouutcd on legs or brackets. Other prices given 
aliove cover the apparatus at ranged for steam heat, hut Nos. 1, IJs and 2 will be arranged for gas or kerosene 
heating at $2T>.00 list additional, and when so arranged will iuclude independent generator for each reservoir, 
so constructed that it can lie easily taken apart for cleaning and so that either tank may be operated inde¬ 
pendent of the other without the slightest possibility of injury so long as there is any water in the reservoirs 
This is a more expensive construction than the older types where burners are placed directly underneath 
the reservoirs, quicker in action and greatly superior in every respect. 
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COMPLETE STERILIZING OUTFIT. 


FOR OFFICE OR 
SMALL HOSPITAL. 

An up-to-ilate plant 
for a surgeon. For 
<|uickly sterilizing and 
heating water and ster¬ 
ilizing instruments, 
gauze, towels, etc. A 
most useful and at¬ 
tractive piece of fur¬ 
niture. 

The Oauze Steri¬ 
lizer is made of copper 
and is supplied with 
two trays. It lias a 
steam and hot air dry¬ 
ing Icaturc, and does 
not allow fumes from 
gas enter same as some 
of the similar appara¬ 
tus on the market. 

The Water Steri¬ 
lizer is copper, and is 
supplied w i t h water 
gauge. 

The Instrument 
Sterilizer is copper, 
with jierforated, re¬ 
movable tray. 

The Stand is of our 
sp ec i a 1 construction, 
and is supplied with 
Gas Burners or I’rimus 
Coal Oil Stoves. 


W. C. 1579. 

W. C. 1579. Complete outfit, consisting of Instrument Sterilizer, 17x 8x S inches. Dressing 
Sterilizer, If! x CJf x 7 inches. Water Sterilizer, 3 gallons, with gauge and faucet. High 
White Enameled Stand. Polished Copper..*.$45.00 

W. C. 1589. Same as above. Nickel-plated . 50.00 

W. C. 1593. Instrument Sterilizer, 22 x 12x7 inches. Dressing Sterilizer, 22 x 10 x 10 inches. 
Water Sterilizer, 5 gallons, with gauge and faucet. High White Enameled Stand. 
Polished Copper.$90 00 

W. C. 1601. Same as above. Nickel-plated.100.00 
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W. C. 160.? Water Sterilizer and Filter. This Sterilizer is con¬ 
structed with a view to supplying sterile hot and cold water, a most 
important adjunct to every operating room. It is arranged for gas 
beat, and has every convenience for the perfect and successful 
sterilization of water. The apparatus has filter (C) connected direct 
to the street water system. The upper tank (A) is for hot water, 
having a capacity of fifteen gallons. Convenient piping transfers 
the water to the lower tank or reservoir (R), which holds twenty 
gallons. Tiie whole apparatus is beautifully nickel plated and 
mounted on an iron stand, white enameled. 


Steam, Hot Air, Roiling Water. 

This is an excellent pressure sterilizer 
at a low price. It is the same design as 
the Rochester Sterilizer but of large size, 
and has, in addition, a water gauge and 
faucet for obtaining hot water in the 
operating room. 

It is designed for gauze and instru¬ 
ments and is furnished with the wire 
gauze trays as shown iii Fig. 122a, or with 
the gauze receptacles as in Fig. 1225. 

Sterling chamber, 18 inches long, 

8 inches wide, 8 inches deep. Base, 

ID inches long, 9 inches wide. 5 inches 

deep, with glass gauge and brass cock to ... „ __ _. ... 

1 I r 7 w. C. 1595. Fig 122a 

draw off water. 

Polished copper, tin lined, brass fittings, $21 50 

The same, nickel plated . 25 00 

Price for two Schim- 
mclbush Gauze Re¬ 
ceptacles, as illus- 
8 trated (1225), addi¬ 
tional . 8 00 

Fitted with coil to ut- 
■ 225 tach to steam plant, 

extra .. 5 00 

White Enameled Stand, with gas burner extra. 9 50 

“ with extra shelf for oil stove, extra, 9 50 

Prices of smaller or larger sizes on application. 

Primus Wickless Blue Flame Oil Stoves, each. 4 00 


STERILIZERS AND 

WATER FILTER. 

Wocher-Rochester Combination 
Sterilizer. 


I 


Price, net 


$100 00 


w. c. i»;o3 
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STERILIZERS. 





No. 5.> 



No. 2* Suieeon's Combination all Copper Sterilizer, 

for instruments, dressings, towels and water. As 
sterilized water is used extensively in every operation 
and same Is conveniently sterilized in this apparatus it 
has made the latter very popular. It consists of a nickel- 
plated copper frame, size 15 inches long ; S inches high 
and 8 inches wide. Water is placed iu lower part as 
shown on illustration figure .-I and drained through 
stopcock on end. 

Instruments are sterilized after the Schiuiiuclbusch 
method by placing same in a one per cent. Soria Solution 
in pan JJ which is supplied with a perforated tray for 
draining the instruments. The dressings, towels, etc., 
are placed in a box C , leaving the cover mid bottom 
orifices or Slides of same open, nntil sterilized. When 
sterilized the orifices or slides are closed, ]>ertnitting the 
gauze box to lie carried to place of operation without 
danger of iu feel ion. This is an advantage our sterilizers 
possess over others, where gauze is placed loose in the 
apparatus, which tcc|uires handling after sterilization. 

• Trice.flu .V) 

No. 2A. Same pattern as the above, but made of tin 
with copper bottom, nud having a wire Imsket for the 
gauze instead of copper box C. 

Trice...$7 tin 

All tin sterilizers rust, lienee arc not ns serviceable 
as the copper. 



No. 4. 


No. 3* Oculist's or Dentist’s Combination Sterilizers, same principle as above, heated with ltunson burner 

size 'jy^xb'/ix 5J4 inches. Trice . .... fK 6 * 

No. 4* Portable Combination Sterilizer, for sterilizing Gauze and Instruments, and for carrying necessary 
instruments to an operation. All pirts made of copper, nickel-plated; consists of one i’ustruincnt pan 
(1) with perforate*! tray, one Gauze h*>x (2). which fits snugly 011 the instrument pan, one 3-burncr 
alcohol lamp and one canvas case (8). Tor carrying, the feel ami lamp arc placed into the pan (I) 
which is placed into the Gauze l>ox t'2) with auy instrument desired. All are carried in canvaseover 


(3); size 11x7x3)4 inches. Trice. $12 00 

.No. s«' Specialists' Office Sterilizer, all copper, nickel-plated, size 14x7x3?4 inches. This sterilizer has a 
hinged lid with wood knob for raising same to place Instruments into sterilizer while boiling tom 
plctc with ltunson burner . . in 54 

No. 6 * Steril'zlni Kettle, of cnamci ware, with perforated tray, to lift out, lC-inch, |2 75; 16-inch, f3o0; 

20-inch. SI Oo. 

All instruments designated with n * are illustrated. 
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STERILIZERS. 





1H^. 


Ill E. 


11IJ4* Improved Rochester Combination 
Sterilizer, with large water --.'.rilizing cham¬ 
ber. the latter supplied with faucet aiul water 
gauge. It is a simple but perfectly constructed 
sterilizer, portable or stationary, and adapted 
for use with any kind of a stove or burner, or 
we can supply : 

A stand with Blue Flame Gas Burner; 

A Folding Stand and Alcohol Lamp; or 

Equip the Sterilizer with the most approved 
and economical Electric Heater. 

Any of the three sterilizing agents, dry 
heat, steam or boiling water, may be utiliz d 
at will. 

The sterilizing chamber, by the single turn¬ 
ing of a valve, may be tilled with either steam 
or hot air, and in this way instruments or 
dressings may first be subjected to dry heat, 
then steam-sterilized, then thoroughly and 
quickly dried by hot air. 

The apparatus consists of a double- 
walled chamber. The outer wall rests 
in the groove of a removable base, 
which forms a water joint. 

This base may be used for sterilizing 
water or instruments with boiling 
water, "one percent soda solution", if 
desired, and dressings, gowns, etc., may 
at the same time be steam-sterilized in 
the chamber above. 

Size 15 in. long, IS in. high and 7*4 
in. wide. 

Price .$10 Ob 

Aluminum Finish Stand, with 

gas burner, low. 1 50 

Aluminum Finish Stand, with¬ 
out gas burner, folding. 60 

Copper Alcohol Lamps . 1 50 

11 1 E .— Electric Heated Rochester Sterilizer. 


This is the regular Xo. Ill Rochester Ster¬ 
ilizer, supplied with the well-known Pro¬ 
metheus Electric Heating device. 

Price, complete.$25 00 


Wochcr's Surgical Instrument Sterilizer 
No. 20. 


All copper, nickel-plated with perforated 
draining pan. pan lifters, and supplied with 
nickel-plated stop-cock ns shown The outfit 
is mounted on a solid white enameled stand, 
having milk white glass shelf. 

A Bunsen Gas Burner and air inlet supply- 
cock is adjusted on the stand, and has been 
found the most satisfactory instrument steril¬ 
izer for the operating room Coils for steam 
heating. 

Primus Kerosene Burners or Electric Heater- 
can also be supplied if desired at special price 

Size of sterilizer. 20 inches long. 10 inches 
wide. 7 inches deep and entire outfit standing 30 
inches high. 

Price .$3o 00 


All iiiotrmiMMifM limit: nil CimI with n * nri* illnotriitcil. 
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ROCHESTER COMBINATION STERILIZERS. 

STEAM, HOT AIR, BOILING WATER. 

Every doctor realizes that ne should have 
an efficient sterilizer as jiart of his office 
equipment. Rochester Combination Ster¬ 
ilizers meet the requirements better than any 
apparatus made. They are so constructed 
that dry heat or steam can he turned into the 
sterilizing chamber at will by simply opening 
or shutting the valve. Thus, to prevent ex¬ 
cessive condensation, instruments and dress¬ 
ings can Ik.* heated by hot air, then steam can 
be turned in and after the articles arc sterilized 
they can he quickly dried off again by hotair. 
If desired the liase can be utilized for steriliz¬ 
ing in boiling water (one per cent, soda solu¬ 
tion) and the whole upjtcr part used for steam 
sterilizing dressings, etc., at the same time. 



No, 

No 
Xo. lt)8. 


SIZES AND PRICES OF STERILIZINO CHAMBERS. 

HKAVY TIN. WITH COPPER IIOTTOM. 

104. Length, 14 inches. Width, ft inches. Depth, 0 inches. 

105. “ 1(5 “ “ ft“ ’* 7 " 


18 


8 


Price, fii 50 
" 6 00 
“ 7 00 


At.I, CO ITER. POLISHED. 

Xo. lu7. Length, 7)4 inches. Width, :i>j inches. Depth, '-i)4 inches. Price, 0 00 
Xo. 114. “ 14 *• “ 0 “ “ »5 •• “ 12 50 

No. 116. “ 16 •• “ ID/ «♦ *' 7 “ •• 15 00 

Xo. 118. " 18 *• “ 7 >4 “ “ 8 “ “ 17 50 

Nickel plating. 7’c., «1.0o, fi.afi, f\ :*t extra. according •<> si/e. special sizes for hospitals made to order. 

ALCOHOL LAMPS. 


STANDS. 

These Stands arc made in a very substantial man¬ 
ner and have folding legs 

Without gas burner .. <o oo 

With gas burner . 1 50 


.amps arc very 
■ta with 


Where gas is not accessible these 
convenient. They can be used in connection 
stands without gas burners. 

Tin.Each, $1 00 

Copper. “ 1 50 



THE RALSTON STILL. 

This apparatus employs a ‘‘new 
process’* distillation — the latest 
achievement of scientific investiga¬ 
tion — the most reliable and con¬ 
venient method known of supplying 
a choice quality of pure distilled 
water fully aerated with purified 
and sterilized air. 

Price.$10 00 



THE AUTOCLAV VERTICAL STHAAl PRESSURE 
STERILIZER. 

This apparatus is made for sterilization under steam pressure. 
The boiler is made of extra heavy copper, tin-lined, is 24 inches 
deep and 11 inches in diameter, with a perforated rack inside. 

The extreme right of the appatatus is 40 inches. 

Price.SOO-U0 


W. C. 1723. 
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THE ARNOLD STERILIZER AND PASTEURIZER. 

Physicians are quite unanimous in recommending co\v% 
milk as the best substitute for mothers' milk, but insist 
that it shall be sterilized. Some say at high temperature 
(212° F.), and others at low temperature (1 '»7 3 F.). 

The Arnold Steam Sterilizer is a cheap, simple and 
reliable apparatus that can be tised for either High or l.ow 
Temperature Sterilizing. 

Experiments in the principal laboratories of the country 
have proved that an unvarying temperature of 212° F. is 
maintained in this apparatus, and that milk treated therein 
for one hour is absolutely free from all germs of disease, and 
will keep indefinitely without ice. 

By simply removing the Condenser or Hood, the Ster¬ 
ilizer is converted into a Pasteurizer, maintaining a temper¬ 
ature of 1G0° F. to 17<>° F., which practically destroys all 
germs and does not impair the nutritive properties of the 
milk. 


PRICE LIST—FAAIILY SIZES. 

No. 1. Heavy tin, copper bottom, with rack cleaning brush and 7 liottles. $3 00 

No. 2. “ “ " “ “ “ “ 8 ** . 3 (SO 

Extra bottles, per dozen . 60 

Croup attachments with 10-inch tulies . 30 

Pure Rubber Nipples, per dozen . 50 

Sterilizer Brushes. 10 



THE INFANT INCUBATOR, 

FOR PREAtATURELY BORN INFANTS. 

This apparatus is constructed entirely of 
steel, and can be thoroughly cleaned. 

The temperature is regulated by an elec¬ 
tric thermometer, actuated by four dry cells. 
Price upon application. 

We carry one apparatus in stock for 
rental purpose. 
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NURSING SUPPLIES. 

The “Materna” (Estraus) for the Home Modification 

of Milk, 

As suggested by Dr. Sidney V. Haas, enables the physi¬ 
cian to successfully cope with the ever-perplexing prob¬ 
lem of Artificial Infant Feeding. It is devised upon the 
now-accepted idea that cow’s milk in a modified form is 
the most rational substitute for mother’s milk. Hereto¬ 
fore the expense of milk modified in accordance with a 
prescription and the difficulty of having it properly 
modified at home have prevented many physicians from 
recommending its use. 

Price . #1 60 

ROCHESTER FOOD WARMERS. 

(AND COOLERS.) 

These Warmers arc made of copper, and, unlike rubber, which 
is very perishable, will last a life-time. Besides, they are much 
cheaper than rubber warmers. They are covered with a remov¬ 
able felt cosy which makes them complete in themselves. No 
blanket is required to keep them warm. Bolling water is poured 
into the jacket through the screw-cap opening. The bottles con¬ 
taining food are placed in t lie tubes and do not come in direct 
contact with water. 

They can be used for any food, but arc especially adapted for 
Sterilized milk. They bold three bottles, and will keep the food 
warm enough for feeding, at least eight hours. They rob bottle 
feeding of its worst drawbacks; parents or nurses who use 
them are not obliged to get up in the night to heat food 
for the baby, and as there is no delay, baby will not become rest¬ 
less by having to wait for its food after waking. 

Milk or other food can be kept cool by substituting finely 
crushed icc or ice water instead of hot water. 

Price, PolisHetl Copper witH Felt Cosy, $2.00. 

Bottle* extra (three-) 2 5 cents. 

-^3, .8,.;g. Is 

^ _ . _ * - 

Sterilizing or Pasteurizing Thermometers, each. $0 76 







Bath Thermometers, 8-inch, f0.25; 'J-incli. f0.35; 12-nich, f.0.00 
For Sterilizers see Index. 
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DISINFECTING APPARATUS. 




The Universal Formaldehyde Gas Generator. 

A cheap apparatus for disinfecting small rooms or closets, constructed 
so it can lie used with a candle, kerosene lamp or gas. Price.$1.60 


The “Copper Retort” Formaldehyde 
Gas Generator. 

Formaldehyde Gas is being universally and 
almost exclusively used by Bacteriologists, Physi¬ 
cians, Boards of Health and Hospitals, for disin¬ 
fection of wards, rooms and clothing. It is also 
being extensively used for sterilization of instru¬ 
ments, catheters, etc., with excellent results. 

This Generator is of copper and brass through¬ 
out. It is supplied with Primus blast lamp, and is 
operated from the outside of room. Hither a 40 
per cent, solution of formaldehyde or formalin 
pastils can be used. All parts interchangeable. 
Will disinfect a room of 12,000 cubic feet with 
one filling. 

Price...f 12.60 


The “Sanitary” Formaldehyde Gas Generator. 


This apparatus consists of a cylindrical copper receiver 
with a shallow corrugated copper chamlicr beneath the 
same, communicating by a suitable means with the room 
or apartment to be disinfected ; a valve controls the entrance 
into the heating chamlicr from the receiver; a Swedish 
heating lamp heats the same. 


Mechanical Operation. —A quantity of solution of 
formaldehyde is put into the receiver through the open¬ 
ing on top. The healing lamp is lit and the shallow chamlicr 
below the receiver brought to a red heat. The valve is then 
opened, and a fine stream of tlte formaldehyde solution allowed 
to pass into the shallow chamlicr. Upon coming in contact 
with the heated metal the solution is instantly decomposed, 
and the formic aldehyde gas liberated through the pipe. The 
gas is sujierhcatcd, dried and purified as it passes from the 
chamber into the room or apartment being disinfected. 

This apparatus, like the aliovc, is oj>eratcd on the outside of the apart¬ 
ment to he disinfected, and the gas conveyed by means of a flexible rubber 

tube through the kcv-holc of a door or other opening. 

• 

Data on Formaldehyde Gas Disinfection and full description of al»ove 
apparatus furnished on application. 


Sanitary Xo. 1 Improved. Capacity, ts.coo cubic feet. Designed 

for general apartment disinfecting . $27.50 

Sanitary Xo. 2 . Capacity, 50,000 cubic feet. Designed for very exten¬ 
sive work. . . 75.00 
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DISINFECTING APPARATUS. 



THE HOUSEHOLD SPRAYER. THE HOSPITAL SPRAYER. THE GARDEN SPRAYER. 

The only instrument that throws a continuous fine spray with great force, either straight 
forward, up, down, or sideways, thus making it possible and convenient to spray under seats 
and other furniture, into cracks, crevices and corners, behind healing pipes, or through small 
opening into closed rooms, etc. 

Sprays either oily or watery solutions : coal oil, turpentine, formaldehyde, creosote solu¬ 
tions. nitro-benzine, etc. Producing a fine vapor-like spray, it kills mosquitos, flics ami other 
insects on the wing. A room can be thus cleared of the pests in a few minutes. 

Spraying over the surface of ponds, reservoirs and cisterns destroys the larva; of the 
mos(|uito more effectively and with less quantity of solution than by pouring it in. 

W. C. 1811. The Household Sprayer, straight forward tip, 2 oz. lioiile.SI.Oil 

W. C. 1819. “ “ “ “ " ** large “ .1.16 

W. C. 1827. The Hospital or Factory Sprayer, straight and up tips, yi pt. 1.25 

W. C. 1835. “ " “ “ '* “ “ 1 pt.1.85 

W. C. 1843. Garden or Plant Sprayer, straight and up tips, quart.1.60 

The latter can lie used universally for Household, Hospital or Garden, for Germs, 

lings. Plants, and all purposes. 

DISINFECTANT, DEODORANT, GERMICIDE AND INSECTICIDE SPRAY SOLUTIONS. 

Formula No. 201. Kills insects on flowers, fruits, vegetables, shrubs, trees, vines, etc. 
Also kills lice, fleas, etc., on fowls, dogs and other domestic animals. Price, $2.00 per pint. 
Due pint makes from 15 to 40 gallons of solution. 

FoRMrw No. 202. l'or disinfecting hospitals, sick rooms, cellars, bath rooms, sinks, 
toilets, d'>g kennels, stables, chicken coops, etc. Price, $2.50 per gallon. 

Formula No. 203. For killing Roaches, Ants, Bed Bugs, Fleas, Spiders, Mosquitos and 
all other insect pests. Price, $2.50 per gallon. 
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DISINFECTING APPARATUS. 


SCHERING’S FORMALIN LAMP 

FOR SICK-ROOM DISINFECTION AND DEODORIZ ATION. 

Scliering's Formalin Lamp is unsurpassed for the prevention of contagious 
diseases by chemical combination with their noxious principles. It energetic¬ 
ally sterilizes, purities and deodorizes the air, producing a pure, refreshing and 
odorless atmosphere in the sick room. It is invaluable in the prevention and 
treatment of catarrhs of all kinds, influenza, diptheria, measles, scarlatina, 
whooping cough and other zymotic affections, and is indorsed by the leading 
hvgieuists of the world. 

By the use of Scliering's Formalin Pastils, which are entirely innocuous, the 
danger of employing the caustic liquid Formalin is avoided. 



Price, with Pastils.$1.75. 


Pastils, per box of 20 


:10c. 



THE SIMPLEX STEAM VAPORIZER AND 
FORMALIN LAMP. 

I 

(Dr. Janeway’s Favorite Inhaler.) 

This Lamp enjoys many advantages over cold atomizer and 
direct heat appliances, in that it volatilizes, softens and prepares 
all medicinal substances, for inhalation, by the aid of steam, 
carrying the medication in a "warm, healing vapor" to the 
nose, throat and lungs thoroughly prepared for immediate 
action and lienefit. Full directions and formulas accompany 
each instrument. The Lamp is also the Leader on the market 
for disinfecting rooms, closets, coaches and libraries by Formal¬ 
dehyde solution. 

Price, .$1.50 



SEABURY’S SANITARY CUSPIDORS. 


Light, Clean, Aseptic, Cheap. 

They consist of a waterproof container 
inserted and retained in a metal frame. 
After using, these cups are easily removed, 
and should be destroyed by burning’, so as 
to obliterate all germs of disease, and 
replaced by new ones. 


Seabury Cuspidor. 

patented 1SV*. 


PRICES: 

Cuspidors, with Cover . each, $0 35 

Extra Cup Papers. .. .per box of 20, 25 

“ " “ . per 100, 100 


SPIT CUPS. 



Aluminum Spit Cup. 


Spit Cup or Flask, aluminum, with spring lid, to be carried in the pocket.$1 75 

" '* blue glass, with handle. 30 

" " porcelain, with funnel removable. 35 

" ** white enameled steel. 76 
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WOUND IRRIGATORS—GLASS TRAYS. 


la* Irrigator Bottle, with tubulure anil fitting, six feet of tubing and Ksmarch shut¬ 
off.2-gal., #3.75; 3-gal., $4 50 

2a Irrigator Bottle, with tubulure only.2-gal., 2.73; 3-gal., 3 50 

3a* Percolator Frame, with lock pulley to be raised and lowered. Can be suspended to 

ceiling or wall bracket. Price as illustrated. 3 50 

4a Percolator Frame, with wall bracket, Valentine’s, see index " Valentine”. 3 50 

ha Percolator, without fitting.1-gal., S0.75; 1 #-gnl., $1.00; -’-gal., $1.15; 3-gal., 2 uu 

t>a “ Valentine’s, 40-ounce.. 75 


la ” fitting hard rubber to connect tubing. 

Sa ” " soft rubber nipple and h. r. fitting. 

9a Tubing, for percolator, with large end. 

10a *• ” •• Valentine, with heavy shutoff end. 

ila “ regular, for 7a or Sa, per foot.. .white, oc.; red, 

12a* Percolator Irrigator, complete, with frame as shown to suspend from ceiling, or wall 
bracket with <’. feet of tubing, shutoff, pulley and rope, 

l#-g»l- $8.50; 2-gal., $4.00; 3-gal., 

13a Saline Apparatus, see index ” Kelly’s".. 

14a Esmarch Shutoff . . 

15a Nozzles, glass, for wound irrigation, each. 


3o 
36 
1.25 
1 50 
00 


4 75 
3 50 
50 
15 




Hia* Glass Trays, clear crystal 
straight walls. 

5 x 3 inches, each. 

6^ x 4V ** 

9 x 4* ” ” . 

iotf x «# •• 

12 x 7 " “ . 

13# x 8# '* “ . 

18 x 10# “ “ . 


Ida 

All inotriiments designated with a * are Illustrated. 


glass, 

$0 50 
. 75 

. 1 20 
. 1 50 
. 2 00 
. 2 75 
. 0 00 
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HOSPITAL GLASSWARE, Etc. 



8* IRRIGATOR, Balloon Form, ol Crystal Glass. 

To suspend from ceiling, complete, with metal collar, chains and pulley, 6 feet rubber tubing and 1''-march 

shut-off. . .. .JC 00 


9* IRRIGATOR, Crystal Glass, without Handle. 

Capacity 1 quart . .. . plain. Jo 7o : graduated. S' 1 »•', 

2 ** . . . •• i iV>: •• I .w 

*• 3 “ .. •• 1 10; •• l 70 

6 feet rubber tubing and Ksmarch shut-off additional .... ... .. . I .mi 

10 IRRIGATOR. Crystal Glass, with Handle. 

Capacity 1 quart. ... . 

»X " .. . . 

M 2 " 

•• •• .■"■rr.'rx.*.*”‘rrrr.‘.‘irr.*rrr.*rrrrrrirr.ixrxr.rrxrixrrrrxrxx.x 

ii feet rubber tubing and Ksmarch shut-off, additional .. 


plain, $1 n»: graduated. ! 

•• I Itf; - 1 35 

•' i io: •* l -w 

•• 1 tit*: •• 1 mi 

. . . 1 ■>/ 




II* IRRIGATOR. Crystal Glass. Funnel Shaped, Flat Back. Extra Fine. 


Capacity I quart, graduated 


II 85 
I 10 


il feet rubber tubing and Ksmarch shut off, additional 


Capacity Ifj quarts, graduated 

“ •• 


J1 00 
I 50 
l 0 O 


li J IRRIGATOR, Crystal Glass. Funnel 5hapcd, Flat Back. 

Capacity I quart, graduated. $1190 I Capacity IJ< quarts, graduated .. 

•• 2 ’• •• . I 00 | •• 3J4 '• 

C feet rubber tubing aud Ksmarch shut-cfT, additional .. 

13’ IRRIGATOR. Zinc Metal, Fire Bronred Outside. 

Capacity 1 quart, JO 3u; 2 quarts, J > 45; 3 quarts . .. 

6 feel rubber tubing and Ksmarch shut-olt, additional . 

II* IRRIGATOR. Glass Cylinder In Metal Frame. 

Capacity 1 quart. $0 90: 2 quarts, $1 3 . 1 : 3 quarts . . . 

t> feet rubber tubing aud Ksmarch shut off, additional . 

For Urethral Irrigators, see page 
All IiitruinenlK designnl«•<! utlli n * tire illustrated. 


<1 00 

I "0 

l on 


j'i :, 

1 Mi 


JO JS 
I HJ 
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GLASS IRRIGATING NOZZLES. 


61. 

62. 

63. 

64. 

65. 

66 . 

67. 

68 . 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 
81. 
82. 
83. 


84. 

85. 


Glass 

(• 

• « 

44 

44 

44 

41 

4« 

4« 

|4 

4* 

44 
44 
• 4 
44 
44 
44 
44 


Glass 


Vaginal Nozzles, 3 liole, curved. 

“ “ straight. 

Nozzles, olivary tip. 0 inch . 

44 4 4 * ♦» j 44 

trapering lip, 6 inch. 

•• >> « .j *• . 

“ '* “ plain end . 

Female Catheters . 

44 44 

Rectal Nozzles, 5 inch. 

Valentine Nozzles, male, 4J$ inch. 

4 1 4 4 4 4 |> 44 

female. 

Uterine Douche, Chamberlain's. 

4 4 44 44 

Pipette, straight or curved.. 

Uterine Douche, double flow.. 

inside tube for inlet, Bozeman._ 

“ “ " " " Krcvet .. 

“ " liuditi, with outflow gutter . 

Rectal Irrigator, Kemp’s.. 

*• “ Clietwood’s. 

Spools, for Silk or Catgut. 

Length, 1 % in., in., in., ljf in 

Diameter. in., in., in.. in 

Per dozen, 40c, 45c, 50c, 55c. 

Nose Pieces, olivary. 

Mouth Pieces, straight, smooth . . 


Heavy, 
per doz., SI 50. 



'* .75.. 

“ .90.. 

" .70.. 

M .45.. 

....... • i5.• 

.75.. 

per doz., .65.. 
“ 1.26.. 

“ 1.25.. 

“ 1.25.. 


large. .60. 

small, .40. 

. 20 . 

.75 

. 80 , 

.60 


.60, 


1 . 00 . 

. 60 . 


2 in. 

1 in. 

65c. 

]>er doz., 


.50. 


Light. 

.So.76 


50 


50 

40 


50 


35 


30 


50 

40 


. .90 


IK * 
IK) 
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HOSPITAL GLASSWARE, Etc. 



Two tips 


15* ESMARCH HARD-RUBBHR SHUT-OFF. 


fO tit) 



Basily adjusted to control the flow through any size tubing, always ready for use 


#0 #0 



18 IRRIGATOR TIPS. 

A* Glass conical.per dozen, $0 60 

B* Glass olivary... 


plain, per dozen, $0 30 
. « “ U 76 



It) 19* FLUSHING BOTTLE OR HAND IRRIGATOR. 


Capacity, 1 quart. fO 10 2 quarts. fO SO 

20* PINCH COCK. 

Made in three sizes. .each, $0 20 

21* IRRIGATOR SPOUT CAPS. 

Soft rubber, for slipping over spouts of bottles to make connection with rubber tubing. 

Each . fO 30 


22 IRRIGATOR TUBING. 

Red rubber, 9-ft. lengths, with funnel end to slip over spouts of bottles. each, 51 26 

Tubing, white rubber, ordinary, ^ inch diameter.per foot, 06 


All iii*triiiu<-iil« (Ir.IcnilIrd wltll n * are illustrated. 


(C) Jeff Behary 2019 


651 










































.\j6 


MAX WOCHER & SOX, CINCINNATI, OHIO. 


CHEMICAL APPARATUS AND GLASSWARE. 




2955 


2956 



2957 



2960 



iu 



: 





j|8 

■ ,• 




* 

*f-, . 

;| 



kj 

6i 



2959 



2961 


• 2955' 
2956' 

2957' 

2958 

2959* 

2960* 

2961* 

2962 

2963 

2964 

2965 

2965a 


Dessicating Jar, inch diameter.each, $0 IK) 

Bell Glasses, short, 4 " “ 40 

*• “ 6 “ . “ 65 

“ *• 8 “ . “ 90 

Evaporating Dish, Porcelain, with lip, l ounce. " 12 

«• “ •• “ 2 “ “ 14 

<< n •• it j <i ii jg 

•i ii it it ^ ii •• 2*> 

“ “ “ " 6 " " 25 


8 


** Watch Crystals, assorted sizes.doz. 

Chemical Jar, pint. 

" quart.. . 

“ “ gallon. 

Chemical Flask, Best Bohemian, 4 ounce.e 


cli, 


8 

16 


Beakers, Nest of 5— 1, 3, 4, 5 and 6 ounce. 

" " 6—1, 2, 3, 4, 6 and 8 - . 

" wide, with lip, 1 ounce. 

II 44 14 2 14 

44 41 64 0 44 

44 44 44 ^ 44 

44 41 44 ^ 44 


44 44 44 0 44 

Bottle with Tubulature, (Irrigator) quart... 

“ 1 gallon 

44 44 44 2 44 

44 44 44 ^ 44 

Precipitating Jar with lip, 1 pint. 


“ “ ** 1 quart .. . 

" “ ‘ 1 gallon . 

Anaesthetic Bottle, Chloroform or Ether, glass caps and stoppers, 4 ounce. 

ii ii .1 ii ii •• 8 “ . 

ii ii ii it ii ii j8 ii _ 

Specific Gravity Bottles, with Graduation mark on neck, each in case, 5 sizes, 
100 gram; lUOOgratn; 10 cc; 50 cc; 100 cc . 


85 

40 

65 

70 

SO 

10 

14 
20 
70 
85 
07 
10 
12 
13 

15 
18 

1 00 

1 50 

2 75 

3 50 
30 
40 
90 
50 
75 

1 00 

1 25 


All Instruments ilrilpinlFil with a • ar« illustrated. 
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- “ 


CHEMICAL APPARATUS AND GLASSWARE. 



2972 



2968 





2967* Receiver, 


Quart “ 50* " M “ “ “ . 

Gallon, l’lain. 45cts.; with ground glass stopper. 

1 “ •• 75 «• “ <• •« . i 

Pint, “ 46 “ “ “ “ “ 

“ “ Quart, “ 55 “ “ “ •' “ . 

“ “ yi Gallon, “ 60 “ “ “ •• “ . 

“ “ 1 “90 “ ... 1 

2968* Retort Stand, Iron, 4 Rings . 1 

II It II 0 •• 

2968a Rubber Gas Bags, with stop cocks, 1 Gai., f\ 75; 2 Gal, $2 25 ; 3 Gai., ?2 50; 

6 Gal. 3 

2969* Test Tubes, 4-inch, per dozen . 

it it 5 ii ii 

it ii 0 ii ii 

II II y II I! 

II II 0 II II 

2970 Test Tubes, nest of 3, 4 to 6 -inch, per dozen nests . 

“ “ “ “ 4,4 to 7 “ “ “ " . 1 

2971 Test Tubes on foot, 5-inch, per dozen . 

•• *• •• •• 0 >• •< •• 

•• *• •• •• 8 *.!!!.!!”.!I!!!.!!!!!.!!!!!!!!!!!..!!!!!!!!! i 

2972* Test Tube Holder . 

2973* Test Glass, 2 oz. .each. .* . 

II 4 t 4 ' ( 

2974 " " with hollow conical stem for collecting sediment, each. 

2975 Stirring Rods, Glass, assorted, each. 

2976 Pipette, Glass, long, each. . 

2977 Glass Tubing, light or heavy.per lb.. -lOcts. to 

In ordering Glass Tubing state whether inside or outside diameters are given. 

2978* Crucibles, Kerim China, with covers, 3 cc. 

*• " 15 cc. 

2979 “ Sand or Hessian, small, 3 in nest. 

“ . latge. 5 M " . 

All instruments designated with a • are illustrate)!. 


50 

70 

80 

35 

40 

45 

60 

5o 

00 

05 

00 

20 

26 

30 

35 

40 

90 

25 

70 

85 

05 

15 

18 

30 

60 

05 

10 

90 

00 

25 

0 * 

10 
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MAX WOCHER & SOX. CINCINNATI, OHIO. 




CHEMICAL APPARATUS AND GLASSWARE. 


2980 


2982 


2983 


2984 


2990 2988 298') 2992 


2991 


2980 1 
2981 
2982‘ 
2983* 


2984* 


2985* 


2986 

2987 


2988* 


2989* 


Tripod, Iron. 7^ inches high, 1 ring . .... f 

“ “ 7% “ “ with 3 concentric rings, 2, 5 and 7 in. apertures. . 

Wash Bottle, complete with flexible exit tube . 1 pint, 60c.; I quart, 

Woulff Bottles, '/ 2 pint, 3 necks. 

" quart, 3 “ . 

“ “ gallon, 3 “ . 

Percolator Conical, Heavy Glass, pint. 

“ " “ *• quart. 

“ “ 44 “ 1 gallon. 

m (• ii •• 2 n 

(I It II II 0 II 

Glass F : unnel, plain, 1 ounce. 

<i ii it 2 •• 

ii ,i ii ^ ii 

ii ii ii g ii 


35 
IK) 
75 
50 
90 

•2 00 
25 

36 
75 

1 15 

2 00 
08 
10 
13 
15 


** “ " Pints. 

44 44 “ Quart. 

" and-Made, % oz. long slender stem 

“ Stoppered, >4 pint. 

•• *• •' pint . 

" “ “ quart . 

Hard Rubber Funnel, >4 pint. 

pint. 


quart .. 

Graduates, Glass, Cone Shape. 
Double Scale, 60 Minims and 5 CC 

20 c 

Double Scale, 2 oz, and 

60 CC 

120 “ “ 10 “ 

25c. 

4 «« «« 

125 44 

yi 07.. •• 15 “ 

20 c. 

8 “ “ 

250 ” 

1 “ •• 30 41 

25c. 

16 “ “ 

500 44 


•20 

25 

20 

35 

40 

50 

10 . 
00 
75 

30c. 

40c. 

60c. 

90c. 


All infttruin**nt* ili**»i;nntwith a * art* illustrated. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 479 


CHEMICAL APPARATUS AND GLASSWARE. 



2990* 


2991* 


2992* 


2993* 


2994* 

2995 

2996* 

2998 


2999* 

3000* 

3001 

3002* 


3003 


3004 


Graduate Glass, tumbler shape ; Metric scale 15 c. c., #0 25 Metric scale 120c. c., #0 60 


•• *• 30 “ 35 “ •* 250 44 80 

44 44 60 44 50 “ 500 “ 1 00 

Graduate Glass, J Oy Iin«lrie.« 1 ^j elr j c J0c. c., 25 Metric scale 120 c. c., On 

v 0,1 ,ool> > •• •* 30 “ 30 “ " 250 “ 80 

*• •« 60 “ 10 “ “ 500 44 1 00 

Graduate Glass, on fix>t, 60 minim . 20 

120 " 25 

5 c. c. graduated in $ c. c. 75 

Glass Dishes, 3 inches diameter . 10 

6 “ 44 . 40 

9 “ “ 80 

Acid Drop Bottles, l-or.., long stoppered . 20 

«• “ •* g ** “ “ . 35 


Spatulas, wood handle..3-inch, 20cts.; 4-inch, 26 cts.; 6 -iuch, 30 cts.; 

6 •• :« " 7 44 50 “ 8 “ 60 44 

all metal...3-inch. 30 cts.; 4-incli, 35 cts.; 5-inch, 40 cts.; 

6 “ 45 " 8 “ 60 “ 


Pill Tile. 

. . 6 -inch, 60 cts.; 

8 -incli, 75 cts.; 

10 -inch, 

# 1 . 0 . 

» 

12 -inch, 

1 75 

Alcohol Lamp, glass 

, 2 - 0 /.., with ground glass cap. 





25 

« • 

4 •• •• •• 

4 4 44 





85 

Mortar and Pestle. 

Wedgewood...., 

• No. 0000, 3-inch. 

25 cts.; 

No. 

1 . 

4 >£-iuch, 

45 


44 000,3 

30 “ 

41 

2 , 

S‘4 “ 

50 



•• 00 , 3#“ 

35 “ 

44 

3, 

6 

60 



*' 0,4 “ 

40 41 






Rubber Tubing, *<-incli internal diameter, light, per foot, 4 cts.; heavy, per foot, 


3 

4 6 

44 

44 

*4 

4 * 

5 

41 

44 

44 

5 

44 

44 

41 

44 

41 

7 

44 

44 

44 

A 

44 

44 

44 

44 

44 

8 

44 

44 

44 

X 

44 

44 

44 

41 

44 

10 

44 

44 

44 

X 

44 

44 

44 

44 

44 

15 

14 

44 

44 


6 

7 

9 

11 

18 

18 


Rubber Tubing, imported pure gum. 


14 


44 

2. 

14 

8* “ 

44 6 44 

" 9, 

44 

6 

4 t 


16 

41 

3, 

44 

3X “ 

a j it 

44 10, 

14 

7 

44 

44 

18 

44 

4, 

44 

3U “ 

44 9 44 

“ 11, 

44 

8 

44 

• 4 

22 

41 

5, 

44 

4 44 

.< , 0 .. 

44 12, 

44 

9 

44 

44 

24 

41 

6, 

44 

4* " 

44 11 44 

“ 13, 

44 

10 

44 

44 

80 

44 

7, 

44 

4X “ 

44 12 44 

“ 14, 

41 

11 

44 

44 

38 


All liiMruiiii'nt* ilr.)ennti>il with a • are llllistrnlril. 
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•• •• •• •• i . .;. 1 

»10 Volume Pipettes . . .5 cc.,'JOcents; 15 0 c., 10 cents; 25 cc , Ml cents ; SO cc.. 

3011 Pipette, with Nipple, 30 minim, graduated. . 

2012* “ Eye, each in separate wood box. per doz. 

:soi:t» '• Medicine Dropper, straight or curved .dozen, 

8011 “ Graduated in 1-10's 5 cc.. 

•* •• •• 1-in'a 10 cc. . 

•• •• •• 1-10's 25 CC. . . 

SOlf.• Creamomcter for measuring percentage of cream in milk. . H pint. ft"> cents ; l pint, 

;vi'. .Milk Test Set. consisting of two jars, 1 pint graduated from 0 to 00, one & pint graduated from 

n to an, and ouc Dnctoraeter. put up in a neat wooden box, complete . 2 

3017* Dropping Houles, square or round. H oz., IS cents.; 1 ox., 20 cents ; 2 or., 

30 l>« ■* " Atropine, with pipette stopper. . .. 

3019 Balsam Varnish or Drop llottle. 

3020* Compression Bottle Faucet. 75 

3021° Champagne Cork ... . Mi 

All Instruments designated with a * are illustrated. 


MAX WOCHER & SON. CINCINNATI, OHIO. 


CHEMICAL APPARATUS AND GLASSWARE. 


3006 3015 3008 3007 


3005 3017, 3018 

300 >• hydrometers, for acid, alkali, ammonia, hark, beer, brine, coal oil, cider, chlorine, lye, milk, pickle, 
salt, syrup, spirit, for liquids lighter than water, for liquids heavier than water, each . 


DOia/’ Hydrometer Jars, on foot . 10-inch. 302. ; 12-inch, 

SHOT- Mohr's Burette, 25 cc., graduated in M, We.; graduated in 1-10, $1 25; 50oc„ graduated in t-5. $1 Of) 

graduated in 1-10. SI 25; 10J cc., graduated in 1-5,81 50; graduated in 1-10. . 1 

mso* With Glass Stop Cocks, additional, each. 

3<J09 Burette holders, plain fori . .. 

*• •• •• “ 2 . 1 
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CHEMICAL APPARATUS AND GLASSWARE. 



3030 






3032 


3022’ Bunsen Burner, bent arm, large . 1 . <0 75 

3023 ” “ ' • small. . 50 

3024* “ “ straight, small. 35 

3025 *• •• “ large . 40 

3026 “ “ “ small, nickel-plated . 60 

3026a Koch’s Safety Burner .. 7 50 

3027 Bunsen Burner, improved, with flame check and gas regulator . 1 00 

3028 Tripods for burners, for setting on evaporating dish, etc., small . 12 

3029 •• •* “ •« “ •• •• •• •• large 15 

SOSO* No. 1 Gas Stove .:. 1 00 

3031* Pocket Stove, with pan for heating fluids, in Ik>x . 60 


3032’ Rubber Stoppers, for Laboratory use. 


No. 

I.ength. 

Diam.at Top. Uiam at Mottom. 

Iache* > Inches. 

Solid, 

Per Dozen. 

l-lfolc. 

Pet I>ozcu. 

2-Hole. 

Per Dozen. 

1 

J 



\ 

H 

£0 20 

£0 25 

£0 30 

2 

i 



f 

13 

25 

30 

35 

3 

l 




If 

40 

45 

50 

4 

l 



$ 

ii 

50 

55 

60 

5 

1A 


J 

H 

70 

75 

80 

6 

1A 

1 


ft 

85 

90 

95 

7 

1A 

IX 

If 

1 00 

1 10 

1 20 

8 



1A 

1 

l 20 

1 30 

1 40 

9 

1/ 


lA 

1A 

1 40 

1 50 

1 60 

10 

1/2 

lA 

IX 

2 00 

2 15 

2 30 



3031a. 

Kerosene Heater, 

•wickless, odorless, bums 
with a powerful bine 
blast fl.une w h i c li is 
forced up by com¬ 
pressed air and is 
therefore n o 11 - 
explosive. 

Price, £1.00. 

S a m e wit h 

Standard for 
holding kettles, 
etc., £5.75. 



3031b. 

Alcohol 

Gas Stove. 

In thisimproved 
stove the alco¬ 
hol is converted 
into and burns 
as a gas. 

Price, £1.00. 


1 
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MAX WOCHKR & SON, CINCINNATI, OHIO. 


THERMOMETERS AND SUNDRIES. 


.tout* 
3033 A 
8063 B 
:wnt 
:wn A 
sow* 
.1037* 
:m~ A* 
:mk 17 n» 
tioss 
3tM0* 
:«M2 
SOli A 
3013 
3013 B* 

:KH3C* 


Chemical Thermometers, graduated on glass, 210’ F. . .$1 00 300’ F.... 

" M ** M 100 C. 1 00 200» C.... 

" “ “ " double scale . .. 

" “ paper scale, 120’ F .$0 35 220° F.... 

1 " double scale. 

Weather Thermometer, tin case. 0 inch .$0 15 7 inch.$o 20 8 inch 

" “ wood back...7 inch. 25 8 inch 


" “ *• ‘ glass face.. 

" “ *• metal face. 

“ " and Barometer. 

Dairy Thermometer, 8 inch flange, metal scale. 

“ 8 inch glass... 

Incubator Thermometer, graduated from 0 to 50* Centigrade. 

Bath Thermometers, wood case, 8 inch. 5<» 25 10 inch.$0 35 12 inch 

'* Ideal " Feeding and Drinking Cup, for administering nourishment in the recumbent 

position, each,. $0 25 per dozen ... 

Aluminum 5pit Cup. Top is removable and can he easily cleansed, each .. 


$1 

1 

1 


1 


1 


o 



:wi 3 c at 14:; 11 


All Instruments designated with n urn 1 1 lust rated. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 483 


GLASS SYRINGES AND SUNDRIES. 


3046* 


3047* 

3048* 


3050 

3051* 

3052* 

3063* 


3054* 

3066* 

3066* 

3057* 

806S* 

3059 

3060 

3061 


Glass Syringes, male, Xo. 00.jxrr dozen, 

4 * “ o 


“ blunt |>oint, No. 0. 

■< •• •> •• j 

female, Xo. 3 . 


4. 

5. 


6 . 


2oz., 80c. 3 oz. 
.each, 


Glass Syringes, for washing out wounds, slender taper point 

Eye Cups, glass or jiorcelaiu . 

Spit Mugs, blue glass. 

" •' earthenware, with loose funnel . 

•* “ paper, see Index. . . 

Sick Feeders, wide, side spout, plain white. 

'* " long, front " " " . 

“ porcelain spoon, white and gold flowered . 

“ “ graduated porcelain medicine spoon . 

Feeding Tubes, glass. 

*• ** “ S shaj>c . 

“ “ ruhlier and linen,see ludex .•.... 

Medicine Glass, graduations engraved. 

“ “ molded. .'. 

“ “ graduated, in leatherette case, with small minim glass .. 


£0 75 
85 
l 00 


l 


1 


10 

1 25 
90 
1 00 
26 
1 60 

1 75 

2 00 
26 
16 
30 
36 

20 

20 

15 

20 

10 

15 

20 

05 

75 



3046 




3047 


3053 


3052 



3058 


All Instrument* «le*i»rniUr<l with a • are illuntrnted. 


(C) Jeff Behary 2019 


659 






















































4* s 4 


MAX WOCHER & SON. CINCINNATI, OHIO. 


GLASSWARE. 


3070“ Preparation Jar. The illustration represents a new preparation jar. which we arc now prepared to 
supply, will) accurately ground tops fitting absolutely air-tight upon the glass rim of the jar These jars have 
no lip' or contraction at the lop, being made perfectly straight anil are specially adapted for holding delicate tis¬ 
sues, which can be removed from them without danger of tearing. As they are absolutely air-tight, volatile 
liquids can be kept m them for any length of time. Made in three sizes of clear flint glass, and are in every 
way adapted to microscopical purposes. 


No. 1. Height inside, 3}4 inch ; diameter inside, 2ij iuch. .each, 80 30 

•• •„>, •• •* i •• •• •• 2'4 " . •< 

“ s! ** •* a 11 •• •• ijj •» ... .** 


3071® Air-tight Museum Jars, small, with wire clamp. These Jars are especially adapted to laboratory 
and general microscopical uses and to museum purposes. As they arc air-tight, volatile liquids can lie kept in 
them for any length of time and specimens in alcohol can lie preserved perfectly. They have no necks, and 
therefore can be readily cleansed and delicate specimens can be removed from them without dnngerof injury. 

Small size, height 3 inch, diameter 3 inch, capacity ft ounces . each, $0 12 

Medium" " -I “ 3 •• " 10 •• . . . “ 15 

Large " " f.J4" •* 3 “ “ 16 " . •• 20 



3071 



3072 


■<072® Air-Tight Museum Jars, with clamp and screw. 


Height, ft inches, diameter-1 .4 inches, capacity 1 quart . JO 75 

" 8 " " • " '* 1 gallon. 1 25 

“ 9 “ •* 8 *• *• 2 " . > 15 

•• 15 <■ •• 9 *• •* 3 “ ... 3 0i 

“ 21 " •* 7H " “ 14“ 100 

3073 Specimen Jars, with ground glass stoppers. 

1 Gallon, height, 12 inches, diameter 7 'A inches, width of mouth 3 inches . $2 00 

2 “ *■ 16 “ " 74 " " “ I “ . 3 25 

3 “ •• 1SJ4 •• •• 8 •• •• •• 5 •• .. .1 75 

1 •• •• 21 “ “ 94 " " - ft •* . 6 50 


3071* Screw Cap Tube Vials. 

No. 15. 1 Drachm. Length 65 Millimeters, diameter 15 Mdimeters 

“ 16 . 2 " " 82 “ " 16 - 

•• 17. 3 M " 86 •• •* 19 

.. 48 4 •> .. fe3 .. o .14 .. 

•* 19. “ 3j4 

* SO. “ 5J4 


inches. " *jj inch 

H “ • 


dozen, JO 35 
“ 15 

•• 55 

65 

" 75 

•* 90 


3075 Vials, for Medicine Cases and 5addle Bags. In ordering vials used in otir medicine cases please 
give the Catalogue Number of the ease for which vials are wanted; also carefully give the length and diameter 
111 Millimeters according to Millimeter Scale — without measuring cork or stopper — of the different sizes of vials 
wanted. Special vials in lots of one dozen or more made to order. " Metric" Specifications are requested 


3076 Tincture Bottles. Glass stoppered, round 1 ounce . per dozen, Jl 2u 

" •• •• “ 2 “ .. •• I 10 

•• •< •• •• 1 •• . •• 1 .NO 

•• •* *• 8 ** . " 1 75 

3077 Salt Mouth Bottles. Glass stoppered, round 1 Dunce. per dozen, Jl 10 

•» •< *. •• o " . «• l 50 

“ " •• •* I •• •* 175 

•• •• •• •• » •• . . •• 2 25 


All Instruments designated with a * are illustrated. 
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MAX WOCHER & SON, CINCINNATI. OHIO. 


4 S 5 


GLASSWARE. 


SPECIMEN OR DRESSINO JARS. 



3077a 




3077,' 


3077A 4 Heavy Glass, Well Alade, Pine Quality. 


Outside Diameter, 4 inches, height without lid,4 inches .i. each, $0 53 

44 44 t; •• •* •• “0 “ . “ 1 10 

** 44 ft yi " . .10^ *' . “ 1 111 

" •' O# " " '• 44 12V 44 . ** 1 20 


3077B* Tall Form, Ordinary Glass, Lids not Ground. 


Dimensions, 3V x 8 inches, capacity, 1 quart . each, $ 40 

AxBfi galkn. “ 45 

'* 4 V x 9 V inches, capacity, X gallon . “ .*>0 

“ 5V x iov “ 44 i 44 . 44 «o 


3077C* Low Form, Ordinary Glass, Lids not Ground. 


Dimensions, 4 V xftV inches, capacity, 1 quart.each, $ 40 

44 4X x 7 44 44 V gallon. 44 43 

44 3 x7V 44 44 V “ 44 50 

" ftV*7V “ “ 1 44 . 4 4 00 



3078 



307h 



30;5i,» 


3078* Cylinder Jars, Stoppered, 4x4 inches..each, S'* 90 

3078 A* 44 44 44 5 x ft 44 44 1 25 

3079 Immersion Bowls, for sterile and antiseptic solutions, ground edges, round 

bottom, 12 inches diameter, made in three colors to readily distinguish 
the different antiseptics. 

Clear Flint Glass. 44 3 50 

Amber Glass. 44 :i 73 

Blue Glass. 44 3 75 

3079A ' Glass Pus Basin, S inch, 50 cts.; 10 inch. £0 80; 12 inch. 44 • 1° 

All Iiifttrumenile»i|pmtrcl will* a * are illustrated. 
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4 S6 MAX WOCHKR & SON. CINCINNATI, OHIO. 


GLASSWARE. 


SPECIMEN JARS. 


8079 B* New Square Glass Box Jar for 

permanent mounting and exhibition of 
specimens. The feature of this jar is the 
polished flat ground side which affords an 
excellent view of the contained object. 


TALL FORM. Kuril 
■1 x 2 x 1 in. . S G5 
5 xS xl ".. 75 

8x2 xl}".. 1 25 
8} x3} x 1 } 1 75 

10} x21 xl j “.. 2 00 
Il;x2}x2 2 10' 
11 xG x4 ".. 5 50 
15 x 1 1 x i: 8 75 

20 x 2 x 2 "... I 00 
20 x l x6 5 50 
30 x3 x3 “..5 00 


TALL FORM -Ctn't'rf. Each 

30 x 4 x 5 in.. . .$0 50 
82x0x5 “ ... 9 00 
38x3x5 "... 9 00 

FLAT FORM. 

5} x4x 1J in.. 1 45 
0 x 0 x 1 " .. 1 00 
0 x 0 x 2 " .. 2 50 
11 xSx3 " .. 4 50 
15 x8x4 " .. 5 50 
18 x 8x6 " .. 0 60 


3079 C* Anatomical Jars made of very strong colorless 
glass, with ovcrlappiug cover fitting in groove. This 
grove is to be half filled with glycerine or paraffine oil, 
which, when the cover is on, forms an absolutely herniet- 
ical lock, made in the following sizes: 



Each 


Each 

fix 6 in. 

.$3 00 

10 x G in. 

.$4 50 

8 x 4 “. 

. 3 00 

12xG ". 

. 6 00 

10 x 4 “. 

<5 x 12 “. 

. 4 00 

. 4 20 

14x8 ". 

.9 50 


3079 C 


307!) D* Specimen Jars. The stop]iers are pro¬ 
vided with hooks, or liars, on which to suspend 
the specimens. The sizes arc measured as fol¬ 
lows: Height — from bottom to shoulder; 

width — diameter at bottom. 


Height 

Width 

I’cr Do* 

4 

X 

2 i:i. 


4 

X 

4 ••. 


6 


4 “ .. 


6 

X 

4 “ . 

6 75 

G 

X 

G “. 


8 

X 

5 “. 


8 

X 

0 ". 

.. 14 00 

S 

X 

s •• . 


9 

X 

G ". 


10 

X 

0 ••. 

. 19 Oil 

10 

X 

8 •*. 

. 25 00 

12 

X 

8 “ . 


11 

X 

1 ". 

. 14 CO 


3079 I) 

These jars arc furnished in various other sizes in not less than 1 dozen quantities. 

All designated wltli n * lire lllimt ruled. 
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MAX WOCHKR & SON, CINCINNATI. OHIO. 4S7 


HOSPITAL GLASSWARE. 


W. C. 2479. 

Soap am! Brush Box, Crystal Class, Perforated 
bridge. Sue, 

3«x«Xx3jf.$2 50 




W. C. 2495. 

Class Box. with ('.round on Plate Class Cover. 
Diameter in iuehes. 

1’.. inch . 51) 25 

VA '• . 40 

“ 50 

4 " . 70 



W. c. 2503. 

Glass Box, with Ground on Knobbed Cover. 
Diameter. Height. 

2 Inch x It; inch . . *0 25 

2‘i " x 1 •• . :» 

3% •• x ly, " . to 



W. C. 2487. 

Open Class Brush. 

Box. .Jl 26 



W. C. 2511. 

Class Box. with I,oo*e Cover. 
Diameter. Height. 


inch, x I 1 . inch . 

xl>! " . 

‘ . 

x2 " 


ft) 2T. 
:>» 
n) 

•iO 



W. C. 2519. 

Sponge lar. Class, with I.oose Perforated 
Class Plate.«2 50 



Catheter Tray, Class, with Polished Kdges. 

I.cngth, IK Inches; width, 3 inches; Height,2 inches.$i 25 



W. C. 2535. 

Karh.$0 10 Per dozen 


floating l.abels, in Air-Tight Glass Tube. 
Carbolic SoLfTioN : 

Mercuric Chloride, l-Jss'. Mercuric Chloride, 1 

Oxalic, formaldehyde, 

Saline Solution, Boracic, 

Sterilized Water, Sterilized Solution, 
I.ysol. 
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MAX WOCHER & SON, CINCINNATI. OHIO. 


4 $S 


ENAMELED WARE. 

Kiiaiuelcd steel ware i*. made in many grades. The cheaper are very unsitisfactory. as 
the enamel is poorly burnt and will chip, while the liest. as quoted, are beautiful and highly 
satisfactory articles, as well as very durable. 



W. C. 2583. 

Seamless Pus or Dressing Basins. 

<> in., each $0.30 ; per doz., $3.00 

7 " “ .35; *• 3.50 

S “ “ .40; “ 4.00 

10 ** ** .50; " '"5.00 

12 " “ . 00 ; “ 0.00 



W. C. 2591. 

Seamless Deep Solution Basins. 

11# in., $0.70 
12# '* 0.85 

13# “ 0.06 

14# “ 1.06 



W. C. 2599. 

Seamless Basin, Smith’s Pattern. 
S x 12 in., $0.60 



W. C. 2615. 

Seamless Solution Basins. 

12# in.. $0.50 
13# " .05 

14# “ .70 



W. C. 2631. 

Seamless Flaring Solution Basins. 

7# xin., $o.:to 

3 X 3 •• .35 



W. C. 2607. 

Seamless Instrument Trays. 

9 x 5# x 2. $0.55 14 x 9 x 3, $1 .10 

11 x 0# x 2#, .85 16x9x3, 1.30 

12# x s x 2#, .95 17 x 10 x 3, 1 .50 



Seamless Lipped Surgical Trays, 

ridged l>otton). 

15 x Ux 2 in., $1.00 



W. C. 2639. 

Seamless Instrument Travs. with handles. 
10# x 6# x 2# in., $0.06 
13# x 8# x 2# “ 1.05 

10# x 9# x 2# “ 1.50 
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MAX NVOCHKR & SON, CINCINNATI, OHIO. 


439 


ENAMELED WARE. 



W. C. 2647. 

Seamless Oval Dressing Basins, 

with handles. 

14# inches, $0.1 >5; 1(1 inches. <1.40 



W. C. 2711. 


Seamless Graduated Gramme Measures. 

1(10 grammes, SO.50 ; 250 grammes, $0.55 
500 •• .75 ; 1000 “ .95 



W. C. 2655. 

Seamless Brush or Instru¬ 
ment holders, with cover. 
8 # x 3# in., SO.U0 



W. C. 2703. 
Seamless Needle Box. 

3 yi x 2 in., $0.35 



W. C. 2663. 
Seamless Soap Dish, 

with cover. 4J; x3, S'>.05 



W. C. 2727. 
Seamless Soap Dish. 

$0.20 



W. C. 2671. 
Seamless Convex Solu¬ 
tion Basins. 

0# in., $(».40; 8 in., $0.05 



W. C. 2695. 
Seamless Spit Cups. 

3x4 in., $0.00 



W. C. 2679. 
Seamless Cuspidor. 

8 in., SO.so 



W. C. 2687. 

Seamless Feeding Cups. 

4-inch. 

Kach, $0.50; per do/.., $5.10 



W. C. 2819. 
Seamless Spit Cup, 

Funnel shape cover, $0.55 



W. C. 2735. 
Seamless Funnels. 

1 pt.,$»».50; I qt., $*Ml5 
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4^0 



W. C. 2743. 
Irrigators, half round. 
1 qt.,$0.55; 2qt.,S0.70 
3 qt., .30; 4 cjt., .00 


ENAMELED WARE. 



W. C. 2751. 

Irrigators, funnel shaped. 
2 qt., $1.00 ; 3 qt., $1.20 
4 qt., $1.35 



W. C. 2759. 

Irrigators, round for stands. 
6qt, $2.90; 8 qt. $3.50 
12 qt $4.10 



W. C. 2767. 


Seamless Solution Pitchers. 

2 qt., $0.80 ; 3 qt.. $1.05 
4 qt., 1.35; 5 qt., 1.70 



W. C. 2775. 

Arm Bath Tub, with cover. 
$6.50 



W. C. 2783. 

Instrument Sterilizing Boilers. 

l»# x7^x(i, <2.15 
11 x 7 % x 7, 2.75 


W. C. 2791. 

Seamless Sterilizing Apparatus, 

with enameled cover and drainer. 
10 in., $2.75 ; 18 in., $3.25 
20 in., $8.85 
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MAX WOC HER & SON, CINCINNATI, OHIO. 


49 1 


ENAMELED WARE. 



W. C. 2799. 

Seamless Water Pail. 

]0-qt., $1.20; 12-qt., $1.45 



W. C. 2807. 

Seamless Chamber Pall, with cover" 
10-qL, $2.25; 12-qt., $2.40 



W. C. 2815. 

Dressing Bucket, with removable 
iusiclc drainer, $7.00 



W. C. 2831. 

Seamless Oval Poot Bath Tub. 

IT 3 , in., $4.50 


Seamless Toilet Pails, with loot. 
10*qt., $1.80; 12-qt., $2.25 




W. C. 2839. 

Enameled Oval Hot Water Flask. 

$ 2.00 
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MAN WOC 1 lKK & SON, CINCINNATI. OHIO. 


40- 


W. C. 2895 . 
VV. C. 2903. 
VV. C. 291 1 . 
W. t. 2919 . 
W. C. 2927. 
W. C. 2929. 
VV. C. 2935. 
VV. C. 2929. 
VV. C. 2943 . 
W. C. 2951. 
W. C. 2959 . 
VV. C. 2967 . 
VV. C. 2975. 
VV. C. 2983. 
VV. C. 2985 . 
VV. C. 2991. 
VV. C. 2993. 
VV. C. 2999'*'. 
VV. C. 3001. 


DOUCHE AND BED PANS. 


Bed Pan, white enameled.per doz... $ 16.00 

** “ grav “ . “ 13.30 

“ “ porcelain, regular. " 7.30 

*• “ “ Eureka. “ 8.00 

each, $1.75 

" 1.60 

*• .76 

“ .85 

.2.50 

M M " " 44 '* small. 

.2.00 


.4.50 



•• grev “ “ 12.00 

“ zinc, seamless. “ 7.00 

Urinal, white enainele<l, male . “ 12.00 

“ *• female. . “ 13.50 

glass graduated, male . " 0.50 

“ •' “ female. “ 7.20 

" plain, male . “ 4.80 

•* female . “ 0.00 

porcelain, male . “ 0.00 

“ “ female . “ 0.50 

each, 1.50 

•• 1.35 

•• .80 

*• 1.25 

■* 1.50 

•* .00 

" .70 

“ .50 

“ .60 

" ,«0 

“ .75 



W. C. 2895. 



W. C. 2919. 



W. C. 2943. 



W. C. 2967. 



W. C. 2927 37. 



VV. C. 2959. 



W. C. 2985. 
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493 


COMMODES. 



23 


'SIC 



22<‘* Commode Chair, Navy Hospital Pattern. $9 50 

23* " “ Improved Navy Hospital 

Pattern with arm rest and covered seat.. 15 00 


2-1 : Commode, Wooden U26, with Sanitary Agate Pan with bail; arms work auto¬ 
matically . .. . (10 00 

25* Commode, W ooden U50, with Sanitary Agate Pan with bail. 7 50 

2G Rubber Commode Seats. Can be filled with hot water or inflated with air. Size of 

opening, 0x11 inches. 2 50 
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494 MAX WOCHER & SUN, CINCINNATI, OHIO. 


URINALS—SOFT RUBBER. 







To Patients. 

To Physicians. 

W. C. 3063 

Fig. 1, Male, day use, regular pattern . 



W. C. 3071 

44 

11, •* " 

“ for child . 



W. C. 3079 

44 

1A, “ 

“ large size . 



W. C. 3087 

« 4 

2, Female “ 

44 

• ••••• ••• ••••••••■••••• 

. 2.25... 

. 1.50 

W. C. 3095 

<< 

3, Male, " 

• 4 



W. C. 3103 

( 1 

13, “ 

" for child . 


1.25 

W. C. 31 i r 

44 

4, “ “ 

44 

. 3.50 


W. C. 3119* 

II 

4A. “ " 

• 4 

.3.75 

. 2.15 

W. C. 3127' 

l< 

5, Male, day and night use . 


. 2.75 

W. C. 3135 

4 4 

15, “ 

“ “ “ for child . 



W. C. 3143 

4 A 

25, Wocher's Special Male, day and night _ 

. 3.00... 

. 2.00 

W C.3151 

44 

15. Female, dav use . 



W. C. 3159 

<4 

ie| •* •• 

“ for child . 



W. C. 3167 

41 

BA, “ ** 

and night, with inflated rim. 

. 4.50... 



The mo.l popular nre <|ii»te<l in bolil lype. 



W. C. 3175 Rubber Sheeting, white, lust quality. 

H yard wide, j>er yard, $0.50. 1 yard wide, per yard, $0.75. 1# yard wide, jier yard, $1.00. 
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MAX WOCHER & SON. CINCINNATI, OHIO. 495 


URINALS AND DOILIES. 

133* Apparatus for Extrophy, 

133a* Urinal for Female, soft rubber, for <!ay and night use, latest pattern, with inflat¬ 
able rim fitting the parts closely. The only article made that meets the require¬ 


ments for a night urinal for females.f 3 00 

1336 Bulb, for inflating the urinal rim. 35 

133r Urinal, pure gum, with stop cock, for travelers, "The Pullman”. 1 50 

131k/ Doily Belts (menstrual), plain . . 70 

13.V Menstrual Absorbent Pads, worn with above. These bandages are absorbent and 

soft and are also worn after confinement as a protective support, per dozen. 75 

13 \\f* Diana Girdle (menstrual bandage), price. 2 50 

133^ Antiseptic Pads, for above, per dozen . . 1 00 




All ■Mstrmiiriits <1 reign at rtl with a nrr lllu»tmint. 
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** _ MAX WOCHKR & SOX, CINCINNATI, OHIO. 

RUBBER BANDAGES. 


FOR THE TREATMENT OF VARICOSE 
VEINS, SWELLINGS, AND DIS¬ 
EASES OF THE SKIN. 


Madk ov Turk Gem, aw, With Tares. 


PRICES RANGE ACCORDING TO GAUGE OP' RUBBER. 

Light. Medium. 


150 

151 

1 inches wide bv 

2 .. .. 

6 feet long. 

6 •• “ ... 

. *• ax 

$.... 
40 
I >5 

152 

2 **• «» i« 

9 “ 

II 

• 1 


153 

0 *1 ii * «• 

12 “ 

ll 

. 4* 

60 

154 

2 i/ .. .. .. 

9 “ 

14 

11 

(it) 

155 

2' i •• “ •* 

12 *• 

ll 

41 

70 

85 

85 

156 

2'i •• ** •• 

15 '* 

14 

• 1 

1 10 

157 

3 .. .. .. 

9 “ 

ll 

14 

85 

158 

3 “ “ 

12 “ 

• 1 

II 

85 

1 10 

1 INI 

159 

3 '• “ •• 

15 " 

• 1 

4* 

1 -~> 

160 

0 .. 

1H “ 

II 

11 

1 50 

161 

Extra he;- inches w 

■ide by 10'j feet long. 

II 

1 5ft 


165* THE POROUS ELASTIC BANDAGE. 

ITS VARIOUS MERITS ARE: 

First. Its porosity. A feature never pre¬ 
sented in any other bandage. 

Second. Its elasticity, which enables the 
surgeon or nurse lo put it on at any required 
tension, and which will follow a swelling np 
or down, as the case may be — a feature un¬ 
known in any other bandage. 

• Third. Its absorbent properties. 

Fourth. Its easy application to any jxart 
of the body, not being necessary to fold it 
over as with other bandages, as it follow's 
itself with equal uniformity around every 
part of the anatomy. 

Fifth. Its self-holding qualities. No 
bother with pins, needle and thread or siring, 
so tiresome to the surgeon, as simply tuck¬ 
ing the end under the lirst fold insures its 
permanent stay until the surgeon or nurse 
sees fa to remove it for the purpose of 
cleanliness. 

We respectfully invite a fair trial of its 
many merits. 

Rolls, 2 ins. by 3 yds. on tension, net, 50 30 Rolls. 2‘/i ins. by 5 yds. on tension, net, $0 70 
.. 2 •/. - •• 3 " “ - 40 “ 3 •• •• fi “ “ •• 86 

.. 3 003 o .. .. 55 o 3 •« 8 •• “ “ l 30 

.. 2 •• l - u “ 00 

All inM witli a are illustrated. 
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497 


HARD RUBBER SYRINGES. 


o» 

W. C. 3263. Male Urethral Syringe. 

or... $0.25; '4 o/.. t $0.55; A or., $0.50 



W. C. 3279. Quitter Syringe. 

or., .*0.75 




W. C. 3319. Dental Syringe. 

J,; 07.., $0.55 ; *4 07.., $0.00 



W. C. 3327. Ear Syringe. 


}< o*.,SO.70; 1 07., $0.80; 2 oz.,$0.00; 4o*., $1.15 

■ mmsmO 

W. C. 3335. Soft Rubber Tip Syringe. 

•( oz . «0.25 ; * 4 ' oz.. $0.35 



W. C. 3287. Uterine Syringe. or., 5o.75; 1 or., Jo.'.m; 2 or., $1.00. 


fa 1 -a io 

W. C. 3295. Vaginal Syringe. 

1 oz.. $0.40 ; 2 oz., $0.55 




W. C. 3303. 


Catarrh Syringe. 'A or., $0.75 


W. C. 3343. 
Glycerine Syringe. 

A oz., $0.75 




W. C. 3351. Ring Handle Suppositor. 

Small, $ 0 - 40 ; large, $0.45 



W. C. 3359. Plain Suppositor. 

$0.40 
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HARD RUBBER SYRINGES. 



W. C. 3367. Physician’s Companion Syringe. 

2 <>/.., "ith straight and licnt Recta!, Uterine, Post-Nasal, Ear ami Catheter Pipe in a neat 

Ikjx, $”2.75 




W. C. 3383. Rectal Syringe, 


W. C. 3391. 
Seeley’s Pile Pipe. 

Each, $0.40 ; per <loz., $3.50 

W. C. 3399. 
Williams’ Urethral Oint¬ 
ment Applicator. 


With Straight Rectal. Bent Rectal, an«l Vaginal Nozzle. 
3 oz.., $1,30; 1 oz., $1.50 ; 0 oz... $1.75. 


Same ns above, with metal 
tube attached for applying 
ointment to the entire ureth¬ 
ral canal, $3 CO. 
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FOUNTAIN SYRINGES. 



Net l*rice. 

31 Standard, in paper box, 3 

pipes (like cut), 1 qt.JO 50 


32 Standard, in paper box, 3 

pipes (like cut), 2 qts. 65 

33 Standard, in paper 1m>x, 3 

pipes (like cut) 3 qts. 75 

34* Standard, in paper l»ox, 3 

pipes (like cut) 4 qts. 1 00 

35 Standard, in wood lx>x, 5 

pipes, 1 qt. 1 

36 Standard, in wood lx>x, 5 

pipes, 2 qts. 1 

37 Standard, in wood box, 5 

pipes, 3 qts. 1 30 

38 Standard, in wood box, 5 

pipes, 4 qts. 1 40 

38 Household N'o. 12, 1 qt. I 15 

40 “ " 13, 2 qts. 1 30 

41 •• “ 14, 3 qts. 1 40 

42 “ “ 15, 4 qts. 1 65 


34 


J 



COMBINATION FOUNTAIN SYRINGE AND 


WATER BOTTLE. 

43 Standard, in paper 

box,3pipes, 1 qt..$0 t»" 

44 Standard, in paper 

box, 3 pipes, 2 qts. 1 "<• 

45 Standard, in paper 

box, 3 pipes, 3 qts. 1 1«* 

46 Standard, in paper 

box, 3 pipes, 4 qts. 1 25 
47* Standard, in 

box, 6 pipes, 1 qt.. 1 25 

48 Standard, in 

1k>x, 5 pipes, 2 qts. 1 40 

49 Standard, in 

box, 5 pipes, 3 qts. 1 55 

50 Standard, in 

box, 5 pipes, 4 qts. I 70 
61 Glass Fountain 

Syringe, 1 qt. 75 


47 

For Other Fountain Syringes See Index. 

All Instrument a tlrsi|*ii:itt'tl with a arc illustrated. 
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RUBBER GOODS. 

5 2 A* 

RAPID FLOW FOUNTAIN SYRINGE. 


With extra large tubing with large lumen, allowing 
large llow of water; of fine quality. 


2- quart 

3- quart 

4- quart 


|1 00 
1 15 
1 25 


53’ “ KINO” THERMOMETER 
FOUNTAIN SYRINGE. 



53 


Insures Definite Temperature in 
Douche and Enema. 

No C.uess-\Vork. 

Avoids Chilling or Scalding. 

Price, Net. $1 00 


53 A* I'HE LADIES* PERFECT 
SYRINGE. 

The “ Perfect ” Syringe is one of the l>est 
of its kind on the market, in that 


It is fully controlled 
by the operator, who 
pushes the ring to se¬ 
cure expulsion, and 
pulls it t<> bring back 
the fluid into the lmlb. 

It thoroughly washes 
and medicates every 
part. 

It has no tubes to 
get out of order. 

It can be filled and 
carried about, ready 
for use. 

Fitted with two noz¬ 
zles, vaginal and rectal. 

Price, Net, 00 



53 A 
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RUBBER GOODS. 


R 101* Household No. 1 .Net, $1 20 

R 102 Alpha, continuous flow “A" . “ 1 85 

R108 “ “ “ '■ Ii *’. “ 120 

R 104 “ “ “ ‘’I” . “ 100 

R 105* Omega, “ ’* No. . . " 75 

R 100 “ “ “ “ 4 . “ 00 

R 110 “ " “ “ 5 . *• 40 

Rill* Standard, No. I, :I H. R. slip pipes. “ 4<J 

R 112 “ “ 8, ‘1 “ screw pipes and H. R. valve boxes. . “ 00 

R118* Bag Syringe, G oz. “ 75 

R 114 “ “ with cleanser, Eig. R 110, 0 ox. *' 1 15 

R 115 Davidson No. 1 . “ 1 50 

R 110* Gem, ladies’ vaginal cleanser, irrigating nozzle. '* 40 

R 117 Nozzles or pipes, vaginal glass, per dozen, $ .75. . .Each, 10 

R118 " “ rectal “ “ .Go. “ 10 

R 110 “ ** vaginal H. R., with stopcock. “ 75 



K 101 



R 105 



R 113 



K no 
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MAX WOCHER & SOX, CINCINNATI, OHIO. 


RUBBER Q00D5. 



R 120* 

Vaginal Self-Retaining Distending 
Bath Nozzle. 

Tliis metal nozzle is iiiscrteil small and distended 
in position to thoroughly rinse the vaginal folds. 
The illustrations show it open and closed. 

PRICE. 

R 1*21).$ .50 

R 121, with Fountain Syringe .. ] 25 


R l.'tO The Success Ladies' Syringe. 




The curative value of hot water vaginal "injections,” the importance of ** posture," of the 
“ hot douche,'' anil of “ continuous irrigation " in treatment of pelvic disorders, have for a long 
time been appreciated by the medical profession, and need no mention but to say that the 

* SUCCESS " Syringe has been constructed to meet 
every indication and at the lowest cost. 

Advantages of this Syringe are 
1st. It is made of such shape that it is very 
ensih introduced and fits the parts anatomically 
when in position. 

2nd. Injections may be used 20 to "0 degrees 
hotter with this syringe Ilian with others, as the 
" air space " prevents the cone from getting hot, 
tlitis protecting the more sensitive external parts. 

3rd. When the cone is in jiosition the inflow 
tulie may lie pushed forward and beyond the cervix, 
which, together with the |iositioiis of the patient, 
will thoroughly distend the vagina and wash out 
the bottoms of its folds. 

The syringe tip is made of hard rubber and can 
R 130 be easily taken apart aud cleaned. 


sfACe 


NET PRICES. 

Outfit No. 1. Syringe Tip with four feet Escape Tubing. $1 50 

Outfit No. 2. Syringe Tip with lkilb Syringe and Escape Tubing . 2 00 

Outfit No. 3. Syringe Tip with Fountain Syringe and Escape Tubing . 2 25 

Hard Rubber Rectal Tips, two sizes, adult and iiifant. each, 15 

All instrument* <li>fti);nnte<l with n (ire III u<»t rated. 
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MAX VVOCHER & SON. CINCINNATI. OHIO. 503 


RUBBER GOODS. 


R 135 

Vaginnl Syringe, 

Moleswortli, Glass Nozzle. 


R 136* 

<1 

a 

Hard Rubber Nozzle. 

.. 1 

00 

R 137 

1C 

11 

Ttillar's Spray Nozzle. 

o 

00 

R 138* 

II 

a 

Marvel Whirling Spray Nozzle. 

0 

75 

R 139* 

it 

a 

Household Rotary Spray. 

.. 1 

00 

R 140* 

i t 

a 

Tyrian, with Removable Hard Rubber Shield. 

.. 1 

25 

R 141* 

(• 

tt 

Ladies'.. 

.. 1 

Cm 

R 142* 

it 

11 

Wonder Douche, Rent Neck. 

.. 1 

75 

R 143* 

a 

11 

Ladies’ Perfect, with Extra Rectal Tip. 

.. 1 

50 



R 112 


R HI 


R 110 





R loti 


R ISs 


R ISO 



R 113 



\ 11 Instruments ullli 21 aro illuMrntril, 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


RUBBER GOODS. 


R 154* Improved Vacuum Breast Pump. f2 50 

A’ 155* English Breast Pump. 35 

R 15(1 Household Breast Pump... 1 00 

A’ 157* Breast Shields, Rul>l>er, j>er pair. 20 

A'158* " *' with Nipple. 15 

R 150* ** “ Glass, per pair. 35 

R 1150* Duplex Nipple Shield. 50 

R 1(51* Urethral Syringe. Soft Rubber. 35 

R 1(52* Aural Syringe, Rubber. .1 oz., .20; 3 oz.. 50 

R 103* P. P. Syringe. 25 

R 104* Infant Syringe.. 25 



R 151 




R 155 


R 157 


R 101 



R 1(50 




R 159 




R 103 




R 1(54 


R 15S 


A’ 102 


All Instrument* designated will) a * are illustrated. 
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K 1C* 
R KIN 
K I fill 
R 170 
R 171 
K 17*’ 
K 175 
K 171 
K ITS 
R 177<> 
R ITS ' 

R ITie* 
R 1S.V* 

R |s»i 
R 187' 
R 188* 


MAX WOCHKR & SON, CINCINNATI. OHIO. 


5°5 


RUBBER GOODS. 


Invalid Cushion, In In. diameter, slntc color. . SI 

11 " “ " " . 1 


l-J 
13 1 
It ' 
i:. ' 
hi 1 
17 • 


•• 18 “ •* •• ** . 1 

Hospital Cushion. sateen cover . — 

Horseshoe Air Cushion, ha* a removable wnahable cover, self-venMatin 1; and prevents npv. ■! 

pressure in front .... . . . small »(*v, SI on; lary> si/.e. I 

Solid Comlort Cushion . 1:1 in . l)o. ! :n .1 17 to 

Bed Pan, round, no nutlet .. . . 2 

" " •• with outlet . _• 

•• “ oval, no outlet . .. . 3 

11 " " with outlet . . .4 


V. 

«<> 

r> 

so 

141 

To 

75 

Ml 

fill 

HO 

in 

St) 

UO 




It 172 



R ITS 



All Instruments ilr-ljrnnti.l with a 9 nr» illustralrd. 
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MAX WOCHER & SOX, CINCINNATI, OHIO 


506 


RUBBER GOODS. 


R 200* 
R 301 
R 303 
R 20s 


Air Pillows, sateen covers 9 x 13 inch 
' 10 x 1" 

“ 12 x 18 " 

“ 11 x 23 " 


Ii 2«V4* “ 
R 205 “ 


very light, covered with >ilk 7 x 1J inch 

u tt <4 «• a u ^ j j 4* 


§ 1 50 

1 75 

2 25 
2 70 
2 00 


R 200 


44 44 


II x 17 “ 


A’ 21"* 
R 211 
R 212" 
R 213* 
A* 214* 
R 215 
R 210 
R 217 


Invalid Chair Cushion, -ateen' cover, seat 10 x 10. back 16 x 10 . 

“ •• “ “ “ *' Jj* x 18 “ 18 x 20. 

Chair Cushion, center reeded, sateen cover 19 x 19. 

round . 12 in. $2.25, I I in. $2.50, 10 in. $2.75.18 in. 

square sateen cover 12 x 10 . . . 

“ “ “ “ « 14 x 10 . 

" “ “ “ “ 10 x 10 . 

“ “ “ “ “ 15 x 18. 


3 00 
5 25 
0 00 
3 50 
3 00 
2 23 

2 50 

3 00 
3 25 




R 213. R 214—217. 

\ll iii-.lriiiuciitM ilfNlirniitol nilli 


R 212. 


» lira- illUKtrnteil. 
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MAX WOC11ER & SON, Cl XCIXX ATI. OH IO. 507 


R 220 
R 221* 
R 222 

R 225 
R 220* 
R 227 
R 228 
R 22! 1 9 
R 230 


RUBBER GOODS. 


Air Bed. 32x80in.$21 25 

“ •• 42x80 " . 28 00 

“ “ 52 x 80 “ . 35 70 

With pillows, extra, $4 30 

Water Bed, 24 x 30 in. 1C 00 

“ •• 32 x 80 “. 22 50 

“ " 42 x 80 “ 2ii 70 

“ “ 52 x 80 “. 37 80 

Water Bag, 13x15 ". 2 50 

“ “ 14x18" . 3 00 

R 229 


R 225-228 R 220-222 

These are handsome goods and first class in every respect. 


R 231 Rubber Bulb Inflatory. 

Iutliitor for pillows, cushions, etc. The thread fits all our 

Air Valves. 

1‘rice.$0 50 


All limtrtnnnit* <trnign;»tr«l \%illt a ® art* lllantrnlvil. 
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5 o$ MAX WOCHER & SON, CINCINNATI, OHIO. 


RUBBER GOODS. 


R 235* Rublier Gloves, Heavy, Cloth Lined,. $1 00 

R 230*. “• “ Pure Gum, Seamless, run to wrist only, sizes 

from No. (5 to No. 10, . 85 

R 237 “ " Regular length, light weight, . 75 

R 23S* “ “ “ “ medium weight, 85 

R 23!> “ “ “ “ heavyweight. 100 

R 24< •* “ “ for Obstetrical use; gauntlet reaches to elbow, 

in three sizes, No. 7. No. 7j4 and No. 8, 1 50 

R 241 Rubber Sleeves or Armlets, 1(5 inches long . 1 25 

R 2-15 Finger Cots, very thin . per dozen, 25 

R 240 “ “ thin, with reinforced tips, . . . . “ “ 40 

R 247 “ " heavy, .“ “ 50 

R 248* Operating Head Cap, Pure Gum . 1 25 

.#240 “ “ “ “ “ with hole in center for tre¬ 
phining. 1 50 

R 25< >* Face Mask, Pure Gum, . . . 1 00 



RZM) 


RZSti 


R 23*5 


In ordering Gloves give size around hand between thumb and knuckles. 

All VCul»l»«*r f■ imm! * <l«**ignat«*<l will* a * an* ill*a , ' r n»r#l. 
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MAX WOCHliK & SOX, CINCINNATI, OHIO. 509 


RUBBER GOODS. 


R Jm'* Abdominal Coll, icil tuldicr, l‘J inch diameter . .. }:t On 

K:ii!‘ Mead Water Coil. rc<l lubber. .. 3 00 

RSt" Pure Oum Ice Unit, for thront. 7 inch, heavy, with tape.. . So 

R 203 ” “ " V •* " •' . 00 

r sot “ •• •* li " '• •• . so 

R S6T> *• for apine, 13 “ “ “ . . . loo 

R 2nr.» •• •• •• 11 •• •• •• .. 1 JO 

R -JfiT •• *• " 10 *• " •* . 1 50 

• Mclmcl Ice Cap . . I 

Pure Oum Ice Cap . . . I SO 

K 97t** *■ " with loop* to be adjusted t<> body.... . I To 

K 271* Perfection Ice Cap, ” " " " small. . 1 'J'> 

" ", *' " "* " large.. .... .... JI0 

R J7J* l.nxlish Ice Cap, checked cloth coveted, l> inch. .. . ... 'JO 

IJ " . I J4 

R 273* Plain Ice Max, narrow. . . Si 

k 37 *. wide . .. 40 



R 272 


,R 20G R 271 R 273 




R 202 



R 270 



R 208 


All Instruments designated with it * it re illustrated. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


510 


RUBBER GOODS. 


R 580 
A’ *1 
A- 282 
A' 2S3 
A 1 281 
2S&* 
280 
A' 287 
A’ 2S8 
A’ 2$9> 
A‘ 290 
R 291 
R 30o 
R aoi 
R »>J 
R 

R SO) 
R .IOTP 
R :u«* 
R 307 J 

R m 


Water Bottle, staple. 


1 quart, each, $0 fiO Perdoren, 


•a 


• • 

(a 

«• 

60 

70 

•• 

. . \ 


*• 

N) 

fine quality... 


ta 

• 8 

65 

" " 


• • 

ta 

75 

ss 18 

. . S 

tt 

** 

85 

** ** 


tt 

ta 

K. 


flannel covered.. 


...1 quart, each, 

...2 " 

,_3 •• 


very fine red rubber ... . . 2 

•* •* •• ** ... •»<«••• (I M *• 

. . ' . •• 

for face, flannel covered ... pint, each, {0 «0 X pint, 

'• " all rubber... 80*., " T.'i Hoe., 

Woman'* Delight, an ideal shape for the abdomen . 2quart, •• 1 fin S quart, 

Can be tied in position. 12 x 8 inches .:t quart, each, 

for«pine..... 15 inch, each, il 15 2U inch, 

Sprague's Ice or Water Bag, for ear .. . . 


$t 

5 
fi 

6 
7 

7 

8 
8 


1 

1 

1 

1 

1 

1 

I 


I 40 
75 



p»Tt»rto res. 10 
• NO MAR. 20, ISO). 

R 306 


PAT. MAR 26 AND MAY 7, 1901 

R :jo.> 

All Kuhbcr Goods designated with a * arc Illustrated. 


R 303 
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MAX WOCHKR & SOX. CINCINNATI. OHIO. 


RUBBER GOODS. 


K 320 Rubber Tubing. When ordering, state inside diameter ami thickness of wall. Following price 
per foot. discount in quantity. 


Sires 
Jiinch 



White, 

Light 

While. 

Heavy 

Pure 

•lum 

Imported. 

Furr l. uni Viru.n 

Size* 

While. 

Light 

White, 

Heavy 

Pure 

Gum 

Imported 
Pure Gn in 

X.r«m 

.03 


•Of. 

•On 

.Hi 

i*. Inch 

ft " 

■OS 

.11 

.12 

.15 

.15 

.Of 

A* 

.1)7 

.10 

.00 

.10 

.13 

.17 

.15 

.20 

.06 

.<W 

.10 

.12 

.12 

is “ 

.17 

.17 

20 

.25 

.27 




K330 


Kill 



K 333 R3& 


K :bt> 


K 330 


K 330* Rubber bulb for Kelley pads, invalid cushions, etc.fn ■» 

K 331* “ “ double valve for Powder Blowers . :ts 

R XtJ " “ single valve for Atomizer* . 30 

R J38® " “ for Nasal Douches, etc., with tubing . 25 

R 334° “ " . for Syringes. . 25 

K 336* •• •• for Syringes . .:. 25 

R 330° “ *' for Oil Atomizers without tubing . 25 


All Instruments designated with a " are Illustrated. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


GENERAL OPERATING NECESSITIES. 

KELLY’S OPERATING CUSHIONS. 


3410'* Kelly’s Perineal Cushion: diameter, 14 inches. £2 50 

3411* “ General Surgical Cushion; diameter, 20 inches . 3 26 

3412 “ Obstetrical or Ovariotomy Cushion; diameter, 24 inches . 4 00 


3413 «• Improved Surgical Cushion; with covered Apron; diameter, 20 inches. 4 00 

3414® •• Improved Obstetrical Cushion, with covered Apron “ 24 “ 4 50 

For additional Cushions, sec Index. 






Position »k Perinbai, Cushion. 



Position ok Surgical Cushion. 


All Inatrumcut, <l<-»i|;ii:tle<l with it • i*« Ulu»tri»te«l. 
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MAX WOCHHR & SOX. CINCINNATI, OHIO 


513 


GALLOWAY OPERATING AND OBSTETRICAL PADS. 



No. 5 GALLOWAY OBSTETRICAL EQUIPMENT 


The linck-rest on this pad is stayed and will support the 
heaviest patient without collapsing. It can he filled with cither 
air or hot water, the latter proving very comfortable to 
patients and is at times of decided value. 

With a moment's manipulation the surgeon can form the 
flexible drainage conduits of any Galloway Surgical Operating 
Rad into a deep trough, a shallow trough, a curved trough, a 
tight-end trough or a flat surface for cleansing. 

Xo. 1 Galloway Surgical or Obstetrical Pad, with hot 

water or air back-rest 2*> in. diameter.$ 5 00 

No. 2 Galloway Surgical or Obstetrical Pad, with hot 

water or air back-rest 24 in. diameter...$ 0 .V) 

Xo. H Galloway Surgical or Obstetrical Pad, with air 

back-rest 20 in diameter.$ 4 50 

No. I Galloway Surgical or Obstetrical Pad, with air 

back-rest 24 in. diameter.$ 5 00 


Nos. 3—I. 



• for the Ea*.vmcnl of Labor by the Umi of Hoot. 

[patbntbd.] 

Use of this equipment will enable the physician to greatly shorten the bedside time of 
labor; avoid many disagreeable features to himself and patient; keep the bed and clothing 
clean, and relieve much pain, by relaxing the cervix and perineum. 

Great relief is experienced from back pains during the first stage of labor, by the heat 
and mechanical su port of this device. The pad prevents the patient's gown and bed from 


soil. It forms a perfect rimdam. which the 
other obstetrical pans. The sagging bottom 
the bed, without kinking the rim. 

e 


weight of the back cannot break down, as in all 
of the pan-accommodates itself to depressions in 

A—Inflatable Rim of Pan. 

B—Back or Body Pad. independent of rim 
A. This pad can be tilled with either air 
through valve C or with hot water through 
funnel D. Size of pan. 2-V • x 24 inches. Size 
of back-rest, 4-H x Id inches. 

G—Syringe joined with a short piece of 
rubber and shut-off to F. the Douche, over 
which E. the para rubber bag. is slipped and 
held in place on the collar of the Douche by 
rubber ring. 


Tlie svrlnec and in lint ion bn* arc u(or cotcr^co k uini»ua!ia|. 


No. C Galloway Improved 

syringe complete.... 
No. ft Galloway Improved 


Obstetrical Cushion, with douche, tube, tampon and 
.$10 00 

Obstetrical Cushion, only.$ 7 50 


\ll Inntnniinitii i1niBimti<il with a are illustrntoil. 
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MAX W'OCHKR & SON, CINCINNATI, OHIO, 


MEINECKE ASEPTIC 
OPERATING PADS. 

Nos. 15, 20, 24. OPEN STYLE. 

The Most Perfect Kelly l’ails in the Open Styles. 
Without Crevice. Easy to Clean. Aseptic ami 
Sanitary. It lias received the enthusiastic praise 
of all physicians ami surgeons who have used it, 
and has been unanimosnly pronounced “ The Ideal 
Pad” for general surgery and for obstetrical practice, 
Because 

It has no crevice in which matter can lodge. 

It is easy to clean, and can be kept aseptic. 

It prevents soiling of the operator's clothing. 

Guaranteed to wear twice as long as any of the 
old style Kelly Pads. 

Ntrr prices. 

No. 15. Perineal size, 15 in. wide.$6. 

No. 20. Standard operating size, 20 in. wide.. 8. 
No. 24. Large operating size, 24 in. wide. ... 9. 
Inflated Bulb supplied with each Pad. 


CAT. JUNC 1« A >1, 1«M. 

*494* rate**?»D 1% CA«*T 9*11*1%, UStulY *iO «Us«. 

Nos. 15. 20, 24. 


No. 50. ASEPTIC OPERATING PAI). 
CLOSED STYLE. 

SIZE. 

The Pad is 22 inches wide and 27 inches long, 
outside measurements. The outlet sleeve is 24 
inches long and •> inches wide. 

NET PRICE. 

No. 50. For obstetrical practice or general 

ojierations.each, $!UM» 

Inflating Bulb supplied with each Pad. 


No. 50. 



bc» the Outlet 
Sleeve may be 
TURNfO INS'Dt OUT 
to be Cleaned. 


.J 


PAT. JU**» 14 A 71, 1904. 

ED 19 C*I*T 99ITA4M, C4RMA9V *90 r«**Cl. 



(C) Jeff Behary 2019 


690 


8 8 8 
































MAX WOCIIEK & SON, CINCINNATI, OHIO. 315 


BATH TUBS. 

FOR BEDROOMS, CAMP OR HOSPITAL. 



No. 2. 


No. I. Adults’ Portable Folding Bath Tub. 

Especially adapted for typhoid cases. The shape 
is very similar to the metallic tubs ; is not sus 
pended, but rests 011 the floor. When folded, 
these tubs are 5 feet long and 5 inches square. 

Price .510 OC 


No. 2. Child’s Portable Folding Bath Tub. 

As altove, but stands higher, being suspended on 
folding tripod. 

Price. $0 00 


PERAMBULATING BATH TUB. 



The above cut represents our new low-priced Perambulating Bath Tub. designed for use in 
‘ hospitals, sick rooms, etc. It is mounted 011 a sultstantial truck having rubla-r-tired wheels, 
and can be turned in any direction within its own length. The lop is capped with a comfort¬ 
able polished-oak rim three inches wide. 

Prices, according to the length. ... <2? 00 to f35 00 

With Portable Elevator-Stretcher, for lowering aud raising patieut in the bath, additional, 35 00 
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MAX WOCHER & SON, CINCINNATI. OHIO 


THE SQUARE FOLDING BATH CABINET. 



For Inkier Vapor. Meditated, Perfumed or Torkl-.li Balks. 
Ready l.r Instant I'm vrtrn Received. 

No Settlor Up. No Trouble. No Bother. 

Warranted to he the Bear ol all Cabinets at Ike Price. 


The fame results arc obtained n* at the Hot Springs, Sani¬ 
tariums or Turkish llaths, and the cost is not ten cents a week. 
It is adapted ton large man or email child. The material for 
retaining the heat is of first-class antisc(4ic rubber drill, devoid 
of any objectionable odor. It in expanded by a very light 
frame, so constructed that it will fold into a space not two 
inches in thickness. Made in four qualities. 


No. d. Rubber covered inside, crmplelc, 
No. 7. “ “ " and outside. 


No. S. •* •• . lie st, 

No. !>. “ " “ Round pattern. 

Head Steamer Attachment, .... 


« 8.80 

7.80 
12.80 

3.80 
1.00 


A LIBERAL DISCOUNT TO THE TRADE. 


10. RECLINING CABINET. 

For taking Hot Air or Vapor Baths in Bed. 

This device has been brought out throngh the 
repeated request of some of the leading physi. 
dans of this country. The Cabinet is invaluable 
fo- cases of Confinement. Drojwy, Inflammatory 
Rheumatism, Pneumonia, I.a t'.rippc, etc. 

Cabinets closed only 2 inches thick, It inches 
wide and 30 inches long, weight 12 lbs. Cabinet 
when in use isiL’i inches long, 20 inches wide at 
the top and the bottom part 00 inches wide, 14 
inches high. 

Price of Reclining Cabinet with splendid heat- 
ing apparatns complete, <7.50 for unlincd Cabi¬ 
net and <12.841 for lined Cabinet. 



11. THE GERMICIDAL LUNG CABINET. 

The purpose or intent ol the Cabinet is 
to provide a coni|>artmcnt. in which the 
air is impregnated or filled with Antisep¬ 
tic Germicidal agents, where a patient 
may comfortably remain as many hours, 
day or night, as the requirements of his 
case demand. 

The Cabinet I* constructed of a frame¬ 
work of bronzed iron, 7 feet long, \M 
feel wide, by >1 feel high. Over this is a 
canopy of oiled cloth reaching to the 
floor. In one eud there is a process for 
cvn]>oraiing the Antiseptic-Germicidal 
vapor fluid. The evaporation of this 
fluid within the compartment thoroughly 
impregnates the air breathed by the pa¬ 
tient, tbercl y acting as a continuous antiseptic dressing to the local disease. 

It isconstructc l i x sect ons, so that when not in use may be stored i:i smalt space. 

We feel sure that no physician who ever uses the Germicidal Cabinet wi' pretend to treat a case of either 
Consumption. Chronic Bronchitis, or Chronic Pneumonia without it. 

The Cabinet with three gallons of Germicidal vapor fluid H. O. It. for $10 CO. Additional vapor fluid may I* 
secured ns required at <1.80 per gallon, or three gallons for <4.00. The fluid we furnish is composed of Carbolic 
Acid (crude). Carbolic Acid Crystals, Camphor, Oil of Cloves. Oil Cinnamon, Thymol. Menthol, Kucalyptus. 
Oil of Pine and Clnnam.e Acid, so combined ns to vaporize uniformly. 
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MAX WOCHER & SON. CINCINNATI. OHIO. 


5'7 


DRY HOT AIR APPARATUS. 


Rheumatism Sciatic or Articular), Anchyiosed Joints, Oout, Bright's Disease, Swelling 
of the Legs, Arms or Joints, are successfully treated with this Apparatus. 


No. 1 DRY HOT AIR APPARATUS. 

WITH ARM. LEG, SHOULDER, HIP, ABDOMEN AND KIDNCY ATTACHMENTS. 

By means of this appliance <lry hot air of any 
graduated temperature up to 400 degrees Fahr. 
may be applied to any affected portion of the bodv, 
and the requisite temperature held for any desired 
time, thus producing an evenness of heat and 
depth of penetration not obtainable in auy other 
way. Dry hot air can be easily borne as high as 
‘.’HO degrees Fahr. Water boils at 212 degrees 
Fahr. 

The apparatus consists of a cylinder :$<» inches 
long, I I inches high. Fitted with Hot Air Dis¬ 
tributer {lined with Asbestos), Rest for Limb, 
Hot Air Conductor, Dampers for regulating heat 
supply and ventilation. Special Thermometer and 
Holder, and Attachments, Toweling, etc. 

Immediate restorative action generally follows 
after the first application. The beneficial response 
is never doubtful. Congestion and inflammatory 
conditions are at once removed and circulation 
restored to a wonderful degree. Full directions for using are sent with each apparatus. 

No. 1. Regular apparatus as above, of galvanized iron, with stand, .... $1-1.00 

No. 2. ** “ “ “ oxvdized coppered steel, .... 18.00 




No. 4. THE KNEE HOT AIR APPARATUS. 

FOR TREATING CROOKED KNEES. SYNOVITIS. AND OTHER JOINT TROUBLCS. 


Better results are obtained for above ailments if 
the heat is applied only to the part affected. 

Heated also by Oas, Gasoline or Alcohol. 

No. 4. Price, ...... 81a.OO 

No. IA. Same as the No. 4 but made for both 

knees. Price, . 20.00 


BODY APPARATUS. 



(full DIRECTIONS SENT WITH EACH.) 

For the treatment of Bright's Disease, Syph¬ 
ilis and Skin Troubles, Obesity, or where the 
whole body is affected. 

It is the greatest money maker ever sold for 
any physician who desires to do an office busi¬ 
ness, or run a hospital. 
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MAX WOCHKR A- SON. CINCINNATI. OHIO. 


5>S 


NEBULIZERS—ATOMIZERS. 



No. 100<> A. To meet the demand of a 
first class Nebulizing Outfit which is low in 
price, we have made up a very large quantity 
of these in order to reduce the cost. 

The construction and finish is superior to 
any $7">.00 outfit on the market. 

Our price is $ 39.50 as shown in the 
illustration. 

This astonishing proposition is made on 
the elegant outfit shown in the accompany¬ 
ing illustration and consisting of the follow¬ 
ing : 

1. A six-globe Multiple Nebulizer, circu¬ 
lar form, crystal, blue and amber globes, 100 
lb. pressure gauge, needle regulating valve, 
black riddier inhaling tube, valve connec¬ 
tion for attaching sprays, hard rubber vapor¬ 
izing tubes that will not clog or get out of 
order and that will work with anything over 
1 or 2 lbs. pressure. 

2. Seamless cold draw'll enameled steel air ' 
receiver, tested to 500 lbs. pressure, 10 inches 
in diameter and 80 inches high, with needle 
valve connection for pump. 

3. Polished table top. 20 inches in diame¬ 
ter and \% inches thick. 

4. Gold bronze iron base, circular in form 
so tbc entire outfit can be rolled easily from 
one position to another for sweeping, etc. 

5. Patent direct action pump, nickel 
plated, 21 inch stroke, frictionless valve and 
piston. The only pump that gives from 20 
to 10 ll>s. pressure without laborious exertion 

Tbc entire height of the apparatus is over 
four feet. The height front the base to sur¬ 
face of tabic is the same as that of an ordinary 
desk, making it convenient for operating 
either silting or standing. 



If the apparatus is also desired for Atom¬ 
izer use, the following can be added before 
shipping: 

1 Additional Outlet Valve . $1.50 

1 Feet, Silk Covered Tubing with Fer¬ 
rules and Automatic Pressure Cut-off, 2.00 

I set of three Atomizing T ubes with rack 
for same.•. 2.50 


No. 100(i B. Nebulizer. If you have a 
compressed air outfit we will sell vou the 
Nebulizer, ready to fit to your tank, or 
mounted separately on a gold bronze iron 
base for $ 19 . 25 . 

These reduced prices arc for cash. Money 
will be promptly refunded to any purchaser 
who is not satisfied. 

iOQU B 
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MAX WOCHER & SON. CINCINNATI. OHIO. 5"j 


NEBULIZERS—ATOMIZERS. 

GOLD AIEDAL (ST. LOUIS EXPOSITION). 

Wall Patlcrn. Handsome in Appearance. Easy lo Clean. Convenient. No Table space lost. 



These popular Combination Nebulizing ami Spraviug outfits arc mailc in various sizes and 
styles, with or without Mixing Bottle. Single or Double Valve. 

The double valve without the mixing bottle have proven very satisfactory, but the large 
ones with mixing bottle arc more elaborate and showy in appearance. All arc equipped with 
outlet valve for attaching your Compressed Air Spraying Turn- and Automatic Shut off. The 
inlet silk covered air tube and rubber outlet Nebula tube and tips accompany each outlet. 


“•Bottle Wall Nebulizer.. 

Single Valve. 
. Sill OO 

Double Valve. 

Double Valve and Mixer 

s:,o oo 

|| 44 4a 44 

32 5q 

S 10 00 

35 On 

•5 " •• »• 

. -27 .*>() 

4o oo 

• 4 » 4 41 

. 22 SO 

30 00 

0 tl 44 44 

. 17 50 

25 0<» 


O 14 44 44 

. 12 SO 

IS SO 


| II 44 14 




The mo»t popular arc <|iiotcd in hold type. 
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ATOMIZERS AND POWDER BLOWERS. 



No. 9. Atomizer (Large Cup). 




DeVilbiss Atomizer, No. 9. Large cup, entirely of metal; will throw spray in any direc- 
liou heavy oils anti vaseline by heating, light oils and watery solutions without. Being easily 
cleaned it is convenient to change from one medicament to another. 

Complete, with bulb.£1 25 

Complete, w ith fitting for spray apparatus, 1 00 
DeVilbiss Atomizer, No. 9. Small cup, 
entirely of metal; same construction as above, 
with cup cylindrical in shape and of less 
capacity. 

Complete, with bulb. fl 25 

Complete, with fitting for sprayapparatus, 1 00 


No. 16. Atomizer. 

DeVilbiss Atomizer, No. 16. Fitted with 
glass reservoir. Complete, with bulb, .fl 25 


No. 21. Atomizer. 

DeVilbiss Atomizer, No. 21. With glass 
reservoir; fitted with three small tubes throwing 
Spray in different directions. For pharyngeal 
medication through the nares. 

Complete, with bulb.fl 25 


No. 23. Atomizer. 


DeVilbiss Atomizer, No. 23. With long glass reservoir; to he used with 

compressed air. Complete, with fitting for spray apparatus.fl 25 

DeVilbiss Pow der Blower, No. 24. Same design as Atomizer No. 23; to 
be used with compressed nir. Complete, with fitting for spray apparatus, f 1 00 



DeVilbiss Powder Blower, No. 22. 

Glass reservoir; fitted with detachable tip to 
throw powder in any direction. 

Complete, with bulb.fl 00 



DeVilbiss Powder Blower, No. 19. 

Glnss reservoir; fitted with improved tip to 
throw powder iu any direction. 

Complete, with bulb.fl 00 


The DeVilbiss Powder Ulower is so construct' cl thnt Hie powder is carried tiv a counter current of nir. thus 
scattering the powder over the surface instead of throwing it in hunches, as powder blowers do thnt arc so con¬ 
tracted thnt the current of nir pushes the powder before it instead of carrying it mixed w ith it. 

9 
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DeVILBISS ATOMIZERS. 



C. A. 202 C. A. 200 

I 



44 DeV. Powder Blower. 

Will throw powder in any direction desired 
and diffuse it perfectly. The piece shown may 
lie screwed iu point and set so as not to obscure 
the light when using it to make application* iu 
the ear, and screwed out when a short point is 
desired. Price.$1 2o 


C. A. 202* DcVilbiss set of 5 instruments and nickel plated rack containing 3 atomizers, 

1 powder blower and 1 nebulizer with nickel plated rack . $5 00 

C. A. 201 DcVilbiss set of 5 same as al»ove, with circular rack and space in center for 

electric light glol>c used in healing sprays .5 00 

C. A. 200* DeVilbiss set of :l instruments, 1 atomizer, 1 powder blower, and 1 nebulizer 

vrith nickel plated rack. . . 00 

1 ‘nlcss otherwise ordered, wc will send set as descril>ed, but may be made up of your own 
selection at the same price. 


40 DeV. Invertible Nebulizer. 

Ksj>cciallv designed for patients' home use. 
The table for atomized fluids to strike against 
as shown is set to give a moist vapor. By 
taking table between thumb and finger and 
turning it transversely to the long diameter 
of the bottle a perfectly dry vapor will be 
made. Fluids will not escape no matter in 
what position it is placed. Its profusion of 
vapor is all that can be desired. Price, SI 25 


:>:► DeV. Atomizer. 

The tube of this atomizer is only inch in 
diameter, and can be easily passed through the 
nares into the pharvugeal vault in the same 
manner you would an Hustachian Catheter. 

Can be rendered aseptic by boiling, as the 
connection with the 1x>ttle is made without the 
use of corks or washers, l’rice.$ 1 25 


All instrument* ilrsicnntwith n « nrc illu»t*-nt«Ml. 
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HAND VAPORIZERS. 

% 

No. 1 C. Little Wonder Vaporizer. 

A Combination Vaporizer, Pump and Air 
Chamber. This apparatus throws a more 
steady vapor than the style operated with 
a hand bulb and is less liable to become 
out of working order. It is designed for 
physicians who have no Compressed Air 
Apparatus and is also a cheap Vaporizer 
for prescribing to patients for home use. 


Price to Patients.$5.00 

Price to Physicians.$4.00 


No. 2 C. The Perfect Vaporizer. This 
is a most satisfactory Style, is similar to 
the Little Wonder, excepting has no Air 


Chamber. 

Price to Patients.$3.00 

Price to Physicians.$2.25 



No. 1C Outfit. 


No. 3 C. The Upright Pump Vaporizer is also first-class in construction and 
far superior to the ordinary Nebulizers and Vaporizers on the market. 



No. 3C Outfit. 


No. 2C Outfit. 


Price to Patients.$2.50 

Price to Physicians.$2.00 


No. 4C. The Standard Bulb Nebulizer. Beautiful 
design, strong and well adapted for hand bulb, as shown in 
illustration or in connection with Compressed Air Receiver. 


Price to Patients . $2.00 

Price to Physicians .$1.50 
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NEW NEBULIZERS—NEW ATOMIZERS, 

WITH NICKEL-PLATED AIR PUMPS—NO BULB. 

Attractive in appearance. Low in price. 

All styles of Atomizers and Nebulizers operated by a bulb are continually out 
of order, especially when oil is used. 

These new Robertson styles are durable and work better than any other design. 
The Atomizer sprays oil or water equally well. Being a new design it is a 
ready seller wherever shown. 



The Robertson Patent Nebulizer No. 99 .Price, $1.00 

The Robertson Patent Atomizers No. 88 . “ 1.00 


Rubolene for Physicians’ Prescription work—a filtered antiseptic Petrolatum 
combination of ruby color is highly recommended for Nebulizer or Atomizer. 

In 4 oz. bottles.$0.00 
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ATOMIZERS. 

<.93n* Modet Ac. 1, h, *. tor.tiuuous spray 1 up ... to patterns, Jl 00; to physicians, ;t ( > t;o 

4&40* " “ 2, “ “ *• 3 ups.... " “ 135;“ M 73 

^941* “ " 3, “ “ " 3 tips, double bnlh . lo patients, J2 00 

. . to physicians, l 23 

4942* model, "Waiei-OiT', for watei or on, 3 tips . to patients, Jl 35; to physicairu, ”3 

The i\iodel Atomizer -, are mane with heavy harn rubber tubes, and are superior 
to any Hand atomizers on the market. They will spray light oils 
or aqueous solutions. 

4943 Favorite, Xo. 110 . to patients, JO 75; to physicians, 60 

4944 * Davidson, small, portable, Xo. tx>. 1 “ 1 00; “ “ 80 

4945 IPyrozone, McK. & R’s. .. . . 1 00 

4946 Riimbold’s, glass, b sizes . eacn, 40 

4947 Acid-Oil, glass, for spraying vaseline, oils or ointments, nitrate of silver, peroxide 

of hydrogen, or nuy ciicinical that will not aflcct glass. i 00 

*948 Foot Bulb, double, with net, very jiowcrful. . . 3 76 



4939 


49 in 


4911 





4913 



4912 



»vlN< €<4. 


4944 


A.i inatrum«*U il,«»i|;iii*led will, a • am itluHlrnlwd. 
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ALL GLASS ATOMIZERS. 

4914* THE COCAINE ATOMIZER. 



It has many advantages which 
will lie readily observed upon examin¬ 
ation. Doctors who are familiar with 
its utility cheerfully recommend it. 

Price, complete, with rubber 
bulb. $1 *5 


4915* No. i O. K. ATOMIZER. 



4913 


Tile tube being practically one piece of heavy 
glass, apparently solid, no screw, joint, or sleeve con¬ 
nected with it in any sliajie, it will be at once per¬ 
ceived that it cannot get out of order. If desired, the 
tube can lx* readily removed by simply drawing it 
from the cap. The tube can also 1* used by placing 
it in a test tube or tumbler. It is especially adapted 
for spraying Peroxide of Hydrogen, Alkalies, Nitrate 
of Silver, Oil of Vitrol, or any corrosive solution, also 
Vaseline, Oils or Ointments used in the treatment of 
inflammation of the throat and nose. 

Price, complete, with rubber bulb. $1 00 


49l*>‘ THE. BOSTON SET OF SPRAY TUBES. 



4916 


These are made of heavy glass, 
carefully annealed, and sufficiently 
strong for all purposes. They are 
not designed to atomize with a 
pressure more than thirty pounds. 

Pig. “A" is a cross-section of the 
double bore tubing, from which 
these atomizers are made. 

The set consists of three spray 
tubes, three lioltles ami caps, with 
metal attachment to lit cut-off, and 
a hardwood jx-destal to hold the 
bottles. 

Price, complete. J3 00 


All in»tr»in»«-iil* Hr*lj-i,rU,Ml with it ° are illu*trnlril. 
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NASAL INSTRUMENTS. 


4842* 

4843* 

4844* 

4S46 

4S46* 


4S47* 

4848* 

4S4H* 

4S50 

4851 


Nasal Douche, Dcssar’s cup.. $0 50 

“ “ Birmingham’s. 26 

“ " No. 10. 26 

“ Syphon. to patients, $1.00; to physicians, 75 

Post Nasal Syringe, Coover’s, with flexible nozzle, which allows it to be bent 

into any desirable shape. It is also useful as a urethral 

and uterine syringe. ... . ' w 

•' " “ Holmes'aseptiblc, with flexible metal nozzle. 1 00 

11 11 " Holmes’, with hand rubber nozzle. 75 

Nasal Syringe, with soft rubber nozzle . to patients, 75c.; to physicians, 50 


Shoemaker’s, hard rubber nozzle, “ 75c.; 

Holmes’ anterior, hard rubber nozzle, M 75c.; 


00 

50 



NOSE CUP. 

For nasal irrigation 
and the prevention 
of tuberculosis. 

Price... .25c. 


4843 


4844 



\ „—. -j 1 rwWwiHO 

4846 


All Instrument* tlowicnai *•«! with n 0 arc* illustrated* 
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«»«• LEVIS’ METALLIC SPLINT. 


Flrllble, Performed, Nickel-Plated, Comformable to Every Size nnil Condition of Limb*, Very 
Light, Indestructible, and Inexpensive. Designed hy It. J. Levis, .11. !»., Surgeon 
to tlir Ponnsylvnnltt Hospital, and to t lie Jefferson College Hospital. 



The copper used in the manufacture of these splints being less than one-eightieth of an inch 
in thickness, makes them very light and readily comformable, by bending, so as to suit the 
peculiarities of any limb, and yet the splints, when applied, are as firm as the heaviest wooden 
appliances. They lit so accurately that but little padding is required. A piece of woven lint, 
ir of cotton or woolen llanncl is all that is necessary for their lining. A slight roughness is 
'eft on the outside of the splints, by perforations, to prevent the bandage from slipping. 

They are nickel-plated to prevent oxidation. 1 hey are invaluable when tne parts are 
lacerated, as the perforations allow ventilation, and secretions are no t confi ned and liable to 
be absorbed, as in every 
other kind of splints, but 
readily pass ott through 
the numerous orifices. 

They do not become offen- 
sivei like those made of 
porous materials. 

These splints arecooler, 
lighter in weight, thinner 
in material, more correct 
In shape, and more per¬ 
fect in tit than anv other 
splints offered to the pro¬ 
fession. They are all 
made in two sizes—one 
for adults, and one for 
children—and all, except 
the radius, fit the same on 
either the right or left 
limb. 

The following comprise 
occur: 


a complete set, and are ample to apply to any fracture that may 


I- Radius Splints, right and left, four in each set, for fracture of lower end of radius. 

Price, for each piece.$i oo 



In the treatment of fracture of the lower end of the radius it is essential that proper al¬ 
lowance be made for the curvature of the anterior or palmar surface of this part of the 
bone. This is insured in this splint, which follows correctly the radial curvature; and the 
fixing ol the thenar and hypothenar eminences of the hand in their moulded beds maintains 
the splint immovably in its correct position with reference to the radial curve. 

To neglect of complete primary reduction of the displacement of the lower fragment, and 
to inefficient restoration and retention of the norma! radial curve, arc due the frequent unfor¬ 
tunate sequences of this 
fracture. No dorsal 
splint is needed, but a 
small pad will, in most 
_ cases, bi required over 

s ,° , the dorsal surface of the 

lower fragment. For re¬ 
tention of the splint, an 
ordinary bandage, two 
inches and a half to 
three inches wide, is ali 
that is necessary. 

This splint has the 
merits of being applica¬ 
ble to all cases of frac¬ 
ture of tile lower end of 
the radius, and also to 
many other injuries in¬ 
volving the forearm 
and wrist. 


2 . Adjustable Angular Splint. Two in each set. For all fractures of the elbow joint, 
and of the arm and forearm, excepting those of the lower end of the radius. 

Price, each ..Si 50 

This splint can be applied either anteriorly or posteriorly, and is conformable and adjustable to any angle. 

The pieces are detachable, and can be used separately. 

This solint Is also applicable to diseases and to resections of the elbow joint. 


(C) Jeff Behary 2019 


703 


















MAX WOCI IKK & SON, CINCINNATI, OHIO 




5 . Clavicle Splint. 

This splint forms a cap 
for the shoulder, andean 
be applied to fractures of 
thedavideand humerus 

Two in each set. 
Price, each.. 5 o 75 


6. Maxi.la Splint. 

This splint forms a 
complete cap or covering 
for the entire chin and 
lower maxillary bones, 
and keeps the fractured 
parts rigidly in tire cor¬ 
rect position. 

Two in each set. 
Price, each. So 75 


— u 

UO —- 

h ~ 

55 

IZg-S 

~ — ^ rs 

Hi 0 

if n > O 
!§> __ 


0. Tibia and Fibula 7. Femur Splint. 
Splint. 

For ait fractures an j other For fractures of femur, ribs. 

Injuries of the leir below the i u: n j 0 j n . 

knee. anJ especially adapteJ Jt,J nl P 

for those at or about the ankle 


joint. 


Two in each set. 


Two In each set 

Price, each. 5 i 00 Price, each . »■ 5o 50 

The complete set consists of the twenty-one pieces just described, in a neat, compact case. 

Price. Der set . . . .. ii; oc 

See page 65 for additional sets. 

All Iintruiiirnl* «l**slKii:»t*•«! with a * arc kllu*t rnt«*«l. 
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LEE’S METALLIC SPLINTS. 

Set for Infinite. 

Consisting "> eleven pieces, for Infants of three years of age and under. Thev arc made of the sarru shapes a» 
the foregoing. No. t being in Rights and Lefts, while the other shapes fit either limb. 

Prices: No. t. 75 cents each ; No 2. $1 00 each ; No. 3. 75 cents each : No. 4, to cents each : No. 5. 50 cents 
each ; No. 6, 50 cents each ; No. 7 . ai cents each ; No. 8. 75 cents each; No. 9 , 75 cents each. All put up In a 
walnut case.........~......... .$5 00 

It is never Included In the regular adult and children set. unless so specified. Price of alt combined. $18 00. 

Additional Splints. 


u. Dr. H. A. Wilson's Metacarpal Splint, four In each set ....,...Price. 75 cents for each piece. 



The usefulness of this Splint is fully illustrated in accompany.i. e 
cut. It Is made in Rights and Lefts for adult s and children, of thin, 
flexible, perforated, and nickel-plated copper, which can be readily 
moulJed to the parts as desired. 

It is mjJe adaptable for the adjustment of Levis' .Metallic Splint. 
No. 4 (Phalanges), so that one or more of which may be used at a 
time, as the exigencies of the case requires. The injured fingers ate 
given full support in their adjusted position, leaving the sound ones 
free for limited use. so as to avoid anchylosis. 


New Combined 


Fore-Arm and Hand Splint. 


Made In two forms as shown In the cuts below. These Splints are designated to fill a long-felt want for a Splint 
that could be universally used for all fractures and Injuries of the fore-arm. hand, and fingers. Thus, the bandage can 
be applied (If necessary) above and below the Injury, leaving it open or exposed for treatment. In addition to their 
"Antiseptic " qualities, our Splints retain the members in their correct and normal position, these are very important 
and essential features, not possessed by any other Splints in the market. 




11 



Combined Fore-Arm Splint. Rights and Lefts, adults and children, four in each set. For all 
fractures and injuries of Fore-Arm. Hand, and Fingers..Price, each. 5t 00 


ij Combined Fore-Arm Splint, Improved Bond's Splint. Rights and Lefts, adults and children, four 

In each set. For all fractures and Iniuries of Fore-Arm and Hand ...Price, each. $1 00 
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LEE’S METALLIC SPLINTS. 

(P.ilcnlcJ October 30, iSSS). 




No 18 New ulna or fore-arm splints, rights and lefts, adults and children, four in 
each set. For fractures and sprains of the fore-arm and dislocations at 
the wrist joint, price, each .. . Si oo 



No. 22 New adjustable angular splint, adults and children. For fractures of the 
elbow joint, and of the arm and fore-arm near the joint, two sizes, 
price, each. . . Si 50 



No. 19 * Acute Angle. No. 20, Right Angle. No. 21, Obtuse Angle. 

For .it> fractures and other injuries at the elbow, two In each set, adults and children, 

price, each. . .Si oo 
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No. l.'>* Anterior Patella Splint. 

Can be used in fractures from middle of femur to middle of tibia and fibula, separately 

or in conjunction with No. 8 Splint. Adults and children, price, each.Si oo 


No. 23 Double Inclined Plane Splint. 

Adults and children (two in each set), price, each. ..S> oo 

These splints can be lengthened or shortened to fit any ordinary sized adult or child very 
quickly and easily, and any desired angle can be obtained at the knee ioint. 


No. )tf * External Ankle Splint. 

Rights and lefts (four in all). 

Price, adults anJ children, each...Si oo 


No. 17 Internal Ankle Splint. 

Rights and lefts (four in all). 

Price, adults and children, each.Si. oo 


No. j 6 


No. 14 


All litMriimnil* «lf**ijgtiJtt»«l will* it • ;ir«' lllt»*t rut 
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LEE’S METALLIC SPLINTS 

No. 14 * Anterior Tibia Splint. 

Can be used separately or in combina¬ 
tion with No. 9. 

Price, adults and children, each.Si 00 
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LEE’S METALLIC SPLINTS. 

No. 24. Combined extension and suspension splint, two in each set, adults and 

children’s, price, each.55 00 

A full and complete set of all the herein 
described splints consists of seventy-five 
pieces, 31 for adults, 31 for children, and 13 
for infants. They are packed in a neat cherry 
case, 38 inches long, by 13 inches wide, by 
13 inches deep, outside measurement, and 
. weighs, packed, 42 pounds. 


They consist of the following sizes and numbers: 

No. 1, 2, 3, 4. 5 . 6, 7, 8.9, 10, >1, t2, 13, 14. » 5 , 16, 17, 18, 19, 20, 21, 22, 23, 24. Total 

Adults, 2, 1,1,2, t, 1,. o, 2, 2, 2 . 2, 2, 2, 1, 1, 1, t, 1, t. 31 

Children’s, 2, 1, 1, 2, 1, 1, 1, 1, 1, o, 2, 2, 2, 1, 1, 2, 2, 2, 1, 1, 1, t, 1, 1. 31 

Infants, 2, l, 1,2, l, 1, 1, 1, l, 2 13 

Total, 75 

Price, for above 75 pieces, in case, $60.00. 



I.ee’s Set of Forty Pieces. 

This set has been chosen out of all the various kinds with great care and consideration, 
and will be found applicable to every fracture. 

The forty pieces consists of 15 pieces for adults, 14 pieces for children, and 11 pieces for 
infants, all put up in a neat, cherry case, with nickel-plated handle. 

Size of case, 18 inches long, by 9 inches wide, by 9 inches deep, outside measurement. 
Total weight, packed, 14 pounds. This set comprises the following assortment: 


No. 

• » 

2, 

3 , 

4 , 

5 . 

6 , 

7. 

8, 

9 , 

> 3 , 

* 4 , 

15 , 

.8, 

20. 


Total 

AJults, 

0, 

0, 

t. 

2 , 

0. 

«. 

». 

1. 

1. 

2 , 

i. 

i. 

2 , 

1. 

1. 

•5 

Children’s, 

0. 

0, 

1, 

•% 

0, 

0, 

t. 

1. 

1, 

•y 

*•» 


>, 

2 , 

i, 

1. 

■4 

Infants, 

2, 

1. 

1. 

“» 

l. 

t. 

I. 

1, 

1. 

0, 

0, 

0, 

0, 

0, 

0. 

ti 


Price, complete in case as above, $25.00. 


Total in set, -to 


This set can be had without the infant set if wanted that way. 
(for adults 15, and for children 14!. 

Price, for set without infants. $20.00. 



This will leave 29 pieces 


Koehler's 
Adaptable Splint 
Material. 

In sheets 20x30 inches. 
Price, $2 00 


Levis’ Set of 21 Pieces, 
in cherry case. 

Price. $15 00 

See page 61 

All 


Levis’ Set of 40 Pieces, in 
cherry case. 

Price .$25 no 

liiftrumi-tilo ili.lKDalvil will. » * nr« illn.lrateil. 
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DE PUY’S ADJUSTABLE WIRE SPLINTS. 

They are made of wire cloth especially manufactured for these Splints. There is no 
material so admirably adapted to the manufacture cf Surgical Splints as wire cloth. Tito are 
easily sterilized without injury, cool, ventilated, all septic matter can be run off, easily 
adjusted, outside surface rough so bandage cannot slip, are a few of the many arguments in 
their favor. 



1 \V 8 \V 10 \V 21 W 





10 \V 


21 W 


31 \V 



27 W 


1 \V° Radius, adult, right......$1 00 

2 \V •• " left. .. I 00 

3 W “ children's, right. 75 

i VV •• •• left. 76 

5 W “ infant's, right . 25 

0 5V “ •* left . 25 

7 \V Forc>Arm and Hand, adult, right. t 00 

8 W« •' . tell. 1 ( 4 ) 

55’ Fore-Arm, adult, posterior, tight. 1 ill 

10 W* '• " •' left . 1 00 

11 W “ children's, posterior, right . 79 

MW •* •• “ left.... 75 

13 W Ulna, adult, right. 1 on 

11 W M •• left. 1 00 

15 W " children's, right. 75 

16 W *• " left. 75 

17 W Elbow, adult,angular . 150 

18 5 V " children's, angular. 125 

lt> \\’« " adult, posterior . 1 00 

20 \V *• children's, posterior....:. 75 

21 IV* Humerus, adult. 50 

22 W " children's. 35 

SI W " infant. 15 

21 \V* ShnulJer, adult. 7 < 


25 55' 5houlder, child's. O 

26 W " infant's. 25 

27 W ' Maxilla, adult . 50 

28 5V " infant.. 15 

29 W Tibia and Fibula, adult,anterior ..100 

SOW “ “ “ children's, anterior... 75 

‘St \V° " '■ *' adult, posterior . 100 

32 W " " " children's, posterior.. 75 

S3 5V " " •• infant, posterior . 25 

34 W I atclla, adult, anterior, right . 1 no 

35 W " children's, anterior, right. . 75 

ilti W " adult, posterior, right . 1 011 

36 VV •• ** '• left .100 

37 5V " children’s, posterior, right..... 75 

37 W •' ” " left. 75 

3* W " infant, posterior, right. . 2*> 

39 5V Femur, adult . ... 75 

40 W " children's . 50 

41 5V •' infant. 25 

42 IV Elbow, infant, posterior . 50 

43 W Fore-Arm and Hand, child's, right. 76 

415V “ . left . 75 

45 5V Colics Fracture, large . 2 00 

40 5V •• •• small . 1 50 


For the convenience of the surgeon we put these Splints in the following sets, packed in canvas tele¬ 
scope rases: 

Set So. 1 . Forty-five pieces, as follows, one each Nos. I 5V. 2 5V. 5 5V, 4 5V. •*. 55*. 0 5V, 7 5V, S VV. 43 55* 

4 I W, 9 5V, 10 5V, II W, 12 \V , 13 5V, 14 VV, 15 5V, 10 W, IT \V, Is W. 19 VV, 20 VV 21 VV 22 VV, 25 VV, 2l VV. 

2"> w. 26 5V, 27 \V. 28 VV. 29 VV, 30 5V, 51 W. 52 VV. 33 VV. 31 VV, 35 VV, 50 R VV, I.-VV, .'.7 K VV. 57 I.-VV. 

38 55*,59 5V, 10 5V, 11 W. I'rlcc... $20 00 

Set No. t. —Twenty-six pirees, ns follows, one each Nos. 1 VV, 2 VV, 3 55’, I 55’, 7 55*. S 55', 13, 55', II 55’, 19 55*. 

.31 VV. 21 5V, 22 5V, 21 VV, 27. W. 27 5V, 29, VV. 31 5V, 52 5V, 315 R-5V, 5.1 I.- VV. 37 R-VV 37 I. VV, 39 VV, 40 5V, 

49 W, 60 W. 1’ricc. 15 DO 

,511 Instruments designated with n * are Hlitstmted. 






























































534 MAX WOCHER & CO.. CINCINNATI. OHIO. 


WIRE SPLINTS. 

These splints art* made of netted iron wire which is tinned, protecting them front rust and 
can If readily sterilized. The meshes permit of complete ventilation, escape of discharges and 


the application of medicaments. 

50 W* Fore-Arm Splint, straight, for either side. .$0 75 

51 \Y “ and Elbow Splint, either right or left.each, 1 00 

52 \V “ 44 44 44 with joint opening right or left. 44 1 10 

5 SW 44 14 Hand Splint, for either side . 75 

54 \Y 44 Elbow and Hand Splint, either right or left. each, 1 10 

55 \V 44 and Elbow Splint, for either side. 1 00 

50 \V* 4 4 4 4 4 4 44 hinged, right or left .. .each, 1 50 

57 \Y Anterior Arm Splint, either right or left. . " 1 50 

5S \Y Splint for Entire Arm and Hand, right or left. 44 150 

5 <t \V* 4 4 44 4 4 44 4 4 4 4 with elbow joint fitting either side. 2 00 





5S \V 

All instruments ilralsnnlril with n !irr III list Htt<*il. 
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MAX WOCHKR. & SOX. CINCINNATI. OHIO. 535 


WIRE SPLINTS. 



60 W 


Wire splint for the entire leg and posterior part of pelvis, either right or 
left, each.$5 75 



61 W Splint for leg below knee, 
with heel support, fitting 
either side. 

Price each..'.$1 50 



62 \V Splint for leg and thigh, with heel 
support, fitting either side. 

Price each.$1 75 



63 W Splint for leg and thigh, fitting 
either side. 

Price each.$1 50 



64 W Posterior knee splint, 
slightly curved, fitting 
either side. 

Price each.75c. 



65 W Posterior teg and thigh splint, for resection of the knee joint, fitting 
either side. Price each.$3 50 
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MAX WOCHER & SOX. CINCINNATI. OHIO. 


245*7 Iniprovnl Wire Arm Sling, 

With sliding extension splint for the 
hand, to facilitate passive motion of the 
wrist, without removing the support. 

Price.$4 °o 


PRATT'S (LATE DAY’S) CARVED WOOD SPLINTS. 


245*0 Ankle Splints. 2500 Patella Splint. 

Rights and lefts. Four sizes.70c. to Si 00 

Four sizes, each.70c. to Si 00 

2501 Forearm Splint, Straight. 2502 Radius Splints. 

Six sizes.50c. to 75c. Rights and lefts 

Four sizes, each.45c. to 60c 

2503 Dressing- Splints. 2504 Joint Arm Splint, 

with Screw. 

Per set of five.50c. Three sizes.?i 50, $1 70, 8j 

We carry all other styles of splints in stock. 


SPLINTS. 

245**j Wire Splints. 

Light, clean, and adaptable. 

For the forearm. 

•* the entire arm. 

“ “ leg. 

“ “ leg below knee. 


Sj 00 

4 00 
6 50 
4 co 


Price, smrll 


24518 Double Inclined Plane Splints. 

...$} 50 Medium.S-i 00 Large.. 


$4 50 
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MAX WOCHER & SOX, CINCINNATI, OHIO. 


JOHNSTONE’S IMPROVED ADAPTABLE POROUS 

FELT SPLINTS. 



2505. 


Adult 

1. Inferior maxillary. ...fo 75 

2. Clavicle . 75 

3. Shoulder cap. 75 

4. Humeral . 50 

5. Elbow, right and left. each,' 75 

6 . Radi “ “ 75 

7. Ulnar, “ “ 75 

S. Femoral. 75 

9. Knee joint, anterior, right and left. each, 1 00 

to. Knee joint, posterior, “ “ 1 00 

11. Tibial, anterior, “ " i 00 

t2. Fibula, posterior, “ “ 1 00 

13. Straight piece, for fingers and toes . “ 50 

14. Club-foot (mention age), right and left. “ 

15. Levis’ palmar, right and left. “ 75 

16. Levis’ dorsal. 75 

17. Right angle elbow, anterior, right and left . each, 2 00 

18. Right angle, posterior, right and left. “ 2 00 

19. Obtuse angle, anterior, “ ..' . “ 2 00 

20. Obtuse angle, posterior, “ . “ 2 00 

36. Femur perineal and hip support, right and left.-. “ 300 


Child. 
5 o 50 

65 

65 

5° 

5° 

50 

50 

So 

75 

75 

75 

75 

75 

75 

75 


U 3 

3-2 

* 3 y 

y - •> 

a 

* _= 
a 5 

n » 
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53* MAX WOCHER & SON, CINCINNATI. OHIO. 


RESTRAINTS FOR THE HUMANE CARE OF THE 

VIOLENT INSANE. 



The Lynch Restraint Buckle. 

Price, with waist strap of best Russet 

belting.52 50 

Buckle alone. 2 00 



Canvass Muff. 

Price, complete, with waist strap and 

buckle.55 00 


*483. 

Anklets. 

Price, complete. 56 00 



3480. 

Wristlets. 

Price, complete, with waist strap and 

patent lock buckle.55 50 



1481. 


The Lynch Muff. 

Made of heavy leather. 

Price, with waist strap and 

patent lock buckle. 51 ? oc 



Slipper showing buckle attached. 

Price, with straps and loops, 

ready to attach to slipper, each...St 00 
Buckle alone. “ 75 




Straight Jackets for Idiots, etc. 


Price.. .. .Sto 00 to 515 00 

We have unsurpassed facilities for manufacturing as well as repairing, at short notice, 
anything in our line. 
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MAX WOCIIER .X SOX, Cl NCI NX ATI, OHIO. 

ADJUSTABLE ROLLING CHAIR. 



269 

The above illustrated invalid chair is by far the best selling chair on the market, and can 
be used for more cases than any one chair that \vc have. It is constructed thoroughly, and 
affords great comfort for the patient. It cau be adjusted from an upright position to an ex¬ 
treme reclining position, which are obtained by a ratchet at joint of the scat and back. The 
chair is made of light, but very durable material, which feature renders it very easily operated 
by the patient. Its superiority to the many other makes now on the market can Ik- noted in 
its perfect fit to the human t>ody, shape, curves and proportions. 

The chair is made in two widths, to go through wide and narrow doors. 


DIMENSIONS, No. 269 . 


Wide. 

Height of back from seat.2S or "»2 in. 

Height of seat from floor.19j£ ** 

Height of seat from foot-rest.17 “ 

Height of arms from seat. {!)£ “ 

Depth of scat.19 *• 


Wide. 

Width of seat .19 in. 

Diameter of large wheels.2S “ 

Diameter of small wheel.10 “ 

Width over all. 29 “ 


The above can be furnished in child's size, price same as adults. 
Unless order specifies we will send 152 inch back. 


PRICES. 


Oak, caned.$21 00 

With cushion tire wheels. :$2 00 

With pneumatic tire wheels.IWl 00 

EXTRAS. 

Springs.$2 :.o 


Independent adjustable leg-rest. 4 00 


Divided independent adjustable leg-rest 0 00 


Commode. 7 00 

Stationary handle. 1 Oo 

Adjustable handle. -t O0 

Sateen canopy. 2 CIO 

Satin canopy.S 00 

Ball bearings.o 00 


Tbe above chair cau, if desired, l>e supplied with springs, which feature makes it very 
desirable for nervous and irritable patients, at an additional cost of $2.-V». 
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MAX WOCHI'.U & SOX, CINCINNATI. (Hilo. 


ADJUSTABLE ROLLING CHAIR. 


2(59 D. 


L. R. 



The above illustration shows the divided independent leg rest chair, and 
differs from the previously described chair in that the leg rest is divided into two 
sections, both capable of being raised and lowered indej>eudently of one another 
at any desired angle. The sections can also be lengthened according to length of 
limb of the patient. This latter feature makes it particularly desirable for large 
patients. 

Springs, as well as the other devices, can be attached to this chair, if desired. 

Price. Oak, caned, with hand rims.$27 00 

With cushion tires . 38 00 

The above chair can be fitted with a single leg rest, which can also be raised 
and lowered independently of the back. 

Price. Oak, caned, with hand rims.$25 00 

With cushion tires .3(5 00 

The above chairs are also made in children’s sizes. Prices same as adults. 
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54 ' 


CRUTCHES AND INVALID FURNITURE. 


No. 1* Rock-maple, clastic spring top, with Fig. 21 bottom.per pair, f, 8 

“ 1 Rosewood, . “ “ 21 " . - 10 

" 3* Rock-maple, leather padded top, with plain ferruled bottom. “ 3 

" 4* Split maple, wood top, plain. 1 

“ fie. Rock-maple, leather padded top, with Fig. 35 bottom. ** 4 

" fi>ic.* Ebonized (black), leather padded top, with Fig. 35 bottom. •• 5 


This crutch has an extension bottom, which can be replaced by a 

longer or shorter plug (Fig. 43) to suit the height . “ ft 50 

'• 8 Malacca, (bamboo) light and strong, with rose-wood top ami hand- 

piece and Fig. 21 bottom, with extension. •• 15 00 

" 8>£ Malacca, same as No. 8, with spring, velvet padded tops . ' 15 00 




No. 1. No. 3. No. 4. No. 5}<c. 

All Inmrumouts denignnti-il with it • are illustrated. 
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54^ MAX WOCHER & SON, CINCINNATI, OHIO. 


FLOATING KIDNEY, LAPAROTOMY AND 
APPENDICITIS BELTS. 



2 HW'mI 


2-104*7 Wocher’s Floating Kidney Supporter. 

All silk elastic, to lacc in the back, with double 
welt and having sectional Lacing on side of front 
requiring support. Through these laces the kidney 
pad is adjusted. A light steel spring or special clas¬ 
tic web gives pressure on the jwd as shown. 

Price to patients. 515 00 to 520 00 



2l'5»5A 



24066 

Peak’s Support is intended 
to be worn after operations 
for hernia, appendicitis and 
weakness of muscles. The 

appliance gives a jierfect sup- 
port to the parts without pres- 
surcand prevents ventral hernia. 
When ordering state whether 
right or left side is wanted. 

Price to patients. ...52 00 


24156c 


24«Cc Peak's Support for Abdominal Operations, Laparotomy, etc. Gives sup¬ 
port without pressure. Price to patients. 52 50 



24451V/ 


2466 d Kidney Truss 

for supporting floating kidney. State 
if right or left is wanted. 

Price to patients. $5 00 to 58 00 
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ABDOMINAL SUPPORTERS. 

No. I. SILK ELASTIC SUPPORTER. 

'fliis supporter is made of fine silk texture, with 
whnlcixme stays in front, side and hack , to prevent 
wrinkling. Its |n-rfect anatomical sliape is a guarantee 
of its fitting admirably, ami is not liable to get out of 
place. On account of its elasticity and softness it is the 
most comfortable supjxirter made. This supjiortor is 
useful before and after confinement for those affected 
with falling of the womb, and for corpulency or weak¬ 
ness in the abdominal regions in ladies and gentlemen. 

Price, heavy silk elastic .to patients, 510 00; to physicians, >7 00 

•« fine ** " . “ 7 00; ** 5 00 




No. 2. PARKER’S SILK ELASTIC 
LIFT-UP SUPPORTER. 

Made of silk elastic with fine steel-colored sateen. 

t 

The side straj>s afford a lifting support. 

Price, best grade . to patients, 54 50 

" " ** .to physicians, 3 25 

" second grade . to (ntients, 3 00 

" •• “ to physicians. 2 25 


No. 3. FEATHER WEIGHT ABDOMINAL 
SUPPORTER. 

This supporter is designed for ladies desiring a 
light, thin support; also excellent for gentlemen 
for summer wear. Made of strong, open mesh 
material with elastic side straps. 

Price.to paticuts, 53.00; to physicians, 52.215 




No. 4 a. ELASTIC SIDES, 
DEIMEL flESH 
LACE SUPPORTER. 

A light pliable support, especially 
designed for Summer wear after oper¬ 
ation or general at>doininal support. 

This supporter is now furnished with 
eyelets front and back for attaching 
rubber perineal straps. 


Price to patients . ... $3 00 

“ “ physicians . 2.25 


All the above prices are for stock sizes, including 40 inches. All specials 
and larger sizes are made to order and an additional charce is made. 
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34-4 MAX WOCHER & SON, CINCINNATI, OHIO. 


ABDOMINAL SUPPORTERS. 



.j (Frout View.) 



5 (Back View.) 



a Eaton Improved Supporter. For ab¬ 
dominal section, appendicitis, and general 
abdominal support. Since placing this Sup- 
l»orter on the market it has met with unpre¬ 
cedented success, and we can now give the 
assurance, by the continually increasing de¬ 
mand, that its excellent qualities have been 
fully proved. It is made on the plan of the 
regular London Supporter, but is consider¬ 
ably deeper in the front and has a wider back 
pad. The side elastic straps arc wider apart 
than in the latter, allowing oue to tie passed 
above and one l>elowthe hips, thereby giving 
the support lower down, where it is most 
needed. It is useful a/ter operation Jor ap¬ 
pendicitis and abdominal section. On account 
of the flexible metal padded plates in the 
front it gives excellent support, especially to 
freshly-healed wounds. 

A support of durable quality, and heavy 
enough for warmth, should be wont for one 
to two years, until the muscular tissues are 
thoroughly united : neglect of this has caused 
many ruptures. Made in two qualities, fine 
calfskin and sheepskin. 


5 Eaton’s Calfskin Supporter. 

To patients. $T> 00 

To physicians. 3 00 

ti Eaton’s Sheepskin Supporter. 

To patients. 3 00 

To physicians. 2 25 


The sheepskin pattern does not retain its 
shape as well as calf. 


7 Deiniel Linen Mesh Supporter. Es¬ 
pecially designed for summer wear or for hot 
climate. It is non-irritant, pliable and por¬ 
ous, and by virtue of the peculiar structure 
of the linen mesh, readily absorbs moisture. 

Price to patients. $2 60 

" physicians. 1 60 

8 London Supporter. Made in two qualities. 

I’rice to patients.$2 00 to $3 00 

“ physicians. 1 25 “ 2 00 


S 

All of the above prices arc for stock sizes including 40 inches. All special and larger sizes 
are made to order anti an additional charge is made. 
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TEUFEL’S UNIVERSAL ABDOMINAL SUPPORTERS. 


Giving Support without Pressure, for use in Pregnancy, Corpulency, 
and all Abdominal Complaints. 



The dotted lines in the cut represent where the measure- 
ment should he taken, viz.: The circumference should be 
ip taken between the crests of illia and trochanters major over 
\ the chemise and over the fullness of the abdomen (A to B). 
\ This is sufficient t ensure the receipt bf a well-fittingcomfort- 
\ able supporter for persons of ordinary size. 

\ For exceptionally corpulent persons, the width of bandage 
\ from pubes upward froinC to D is necessary. This ran be 
J best taken while the patient is in a sitting position; care 
I should however be taken not to get the bandage too wide, 
/ otherwise the pressure upon the region of the stomach and 
/ downward upon the thighs would be inconvenient. 


Sy»tem I. Front view. System I. Back view. 

Since the introduction of the “TEUFEL ABDOMINAL SUPPORTERS and ABDOMINAL 
BANDAGES, ’ they have met with the unqualified indorsement of all the leading Physicians. 

The construction of these bandages and supporters are anatomically correct, and in variety 
of stvles and in their superior workmanship are at present the finest in the market. 

They arc made in silver-gray lasting with gray elastic sides and front strap. 

System I. Price, from 28 to 40 inches circumference. $7 00 

For a 42 inch Supporter add 30 c ; 44 inch, 60 c.; 46 inch, $1 00 ; 48 inch, $1 60 ; 50 inch, 2 00 


System V.* Teufel’s Umbilical Hernia Supporter. 



“ir- — 

System V. Flfc 3. 


System V. Price of Supporters, without pad, from 28 to 40 inches circumference. 58 80 

For each 2 inch additional, add 30 cts. 

Fig. 1 . Fine velvet covered, oval shaped, concaved, with apex center. 2 00 

Fig. 2. Thin, highly polished, hard rubber, slightly arched plate, with apex center. 

Size 6 x 4 inches. . .2 60 

Fig. 3 . Thin, highly polished, hard rubber, oval, slightly arched plate, with mova¬ 
ble apex, made in a series of three sizes as shown in figure and secured to plate by 
screw; size of plate 7 x 5 inches and 6 x 4 inches. The hard rubber pads have the advan¬ 
tage of being extremely light, thin, and unobservable when in position, are not 

affected by perspiration, are easily kept clean, and do not chafe. 4 00 

Made of same material as the regular abdominal supporter described above with 
any of the pads as shown. 

System VI. For Floating Kidney, similar to System V, with Kidney pad in 
addition. 00 to $10 00 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


TEUFEL’S SIMPLIFIED ABDOMINAL BELTS, ETC. 

These are made of plainer m.iteri.d, and are not quite as durable as tile regular style 
described on the preceding page. 


21 

21 * Qrav Lasting, white lining, elastic Kinds with buttons and eyelet holes at Kick, to 
buckle in front. 

Price, to patients...f3 00 

50* Natural color, strong tricot (a very soft and pliable material, most agreeable for 
sensitive hips) with elastic binding, lasting insertions at front and hack. Elastic bands with 
buttons and eyelet holes at l>ack, to buckle in front. 

Frice, to patients. .. .. . . $4 60 


220 1 Flannel Belts, for protection against 
chill and to maintain warmth over the ab¬ 
domen, with button and eyelet holes at Kick 
of bands, the free ends of the latter button 
to the sides of the supporter. 

Price, to patients . f2 00 to $3 00 


2467 f Favorite Obesity Belt. Made of 
strong moleskin cloth, that yields sufficiently 
to assist shaping to the abdomen, thus giving 
comfort as well as safety. 

These Obesity or Corpulency Pelts are used 
to advantage by corpulent people, both gents 
and ladies, to reduce corpulency and give 
shape to a pendulous or relaxed abdomen; 
it does for the abdomen what the corset docs 
2467 f for the ltodv, but more fully and in a safer 

manner, as the compression it gives the nbdonu-n is healthy. 

The use of these belts reduces your size and leaves no room for surplus fat to accumu¬ 
late ; they art- provided with strong elastic side straps, and fitted with stays. 


Price, to pr-tients, size 28 to 88.$3 00 

Price, to patients, size 40 to Id,,,.',. 3 50 

Price, to patients, size 48 to 60 . 4 00 

For terms see page 7. 


All instrument* designated wllli a •are illuslrnled. 
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ABDOMINAL SUPPORTERS. 



*468. 

24t»8 * Improved Spring 1 Supporter. 

Price, to patients. 00 



» 4 &>. 

24UH • Fitch Supporter. 

Price, to patients..S3 00 


2170 l>rs. Omy At Foster’s Abdominal Supporter. 



Made in two widths of front, at following prices, to patients: 


Regular width. <2 50 With h<»e supporter 

Extra “ . 3 00 14 “ “ 



S 3 00 
• 3 jo 



This supporter con he uscJ separately as anAhJomln.il Supporter or comhineJ with cup. The cup -tnJ stem is 
maJe of lurj rubber atlachej to the ahJ0mln.1l belt by elastic rubber tubes, making It self-ajjuiling. anj thus en¬ 
abling the patient to apply anj wear It without causing pain anJ inconvenience. 

2470a McIntosh Uterine Supporter, complete, to patients . #3 00 To physicians, \ 

2471 Standard * * *' ‘ . 3 00 “ 

2471a “ " ‘ Best Quality, “ 4 00 “ ** ' 

Stem Pessaries, Figures :oS or >09 . .each,$o 75 

Cords for Supporters . . ....per pair, ?5 


All 1 1» mill •*»»!* di*»l|;ii.»lrtl with 11 * itri* illu^t rnlrtl 
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MAX WOCI-IER & SON, CINCINNATI, OHIO. 


ABDOMINAL SUPPORTERS. 



2471B* THE QUEEN 
POROUS ELASTIC SUPPORTER. 

Made like an elastic stocking on a loom with covered 
rubber. Is more durable and does not roll up like the ordinary 
elastic supporter. 

Especially recommended for corpulency, pregnancy, abdom¬ 
inal tumors, or for support during convalescence after abdom¬ 


inal section. 


Abdominal 

Support. 


This supporter, on 
account of its soft¬ 
ness and elasticity, 
adapts itself to every 
movement of the 

body. It produces warmth without irritation or 
sweating, as it is perfectly ventilated. 

It is cheap and durable and can !>c washed when 
soiled, proper care being taken to cleanse in luke¬ 
warm water, and to dry in shade. 

Cotton, 8 inches wide. to patients, $2 60 

••10 •* “ . “ 3 00 

Silk. 8 " •• . “ 10 00 

Also furnished with pad for umbilical hernia at 
an advance of £1.60. 


2472* THE EMPIRE 
POROUS ELASTIC SUPPORTER. 


Cotton, 8 inches wide. to patients, f '2 50 

“ 8 “ “ double strength, “ 4 00 

“ 11 “ “ “ 3 00 

“ lj. “ “ double btrength, " 4 50 

Silk.10 00 

Silk finish (mercerized add to prices of cotton, 1 00 


2172 


2473* POROUS UMBILICAL TRUSS. 


Child’s. 

Youth's. 

Adult’s, 8-inch width 

“ 11 •• 


to patients, SI 25 
2 25 
“ 4 00 

•* 4 50 


2473 
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GENERAL SURGICAL NECESSITIES. 



flADZIi FOR HOSPITALS. 


Figure I represrtiU a 100-ynrd roll or boll, rolled full width. 36 inches wide. 

" 2 •* 100 “ " folded ill 3 layers lengthwise; this roll is 12 inches wide nnd placed in carton. 



Xo. I. Regular mesh. 
No. 2. Medium me»h. 


Xo. .1 Open mesh. 

Xo. I. Haudnge mesh. 
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MAX WOCHER & SOX. CINCINNATI. OHIO. 


GENERAL SURGICAL NECESSITIES. 

PLAIN STERILIZED GAUZE. 

In Bolts of 100 yards. (Figure 1.) 


Xo. 1. Regular, for general use and medicating. 100 yards, $1 60 

No. 2. Medium, open mesh. “ 4 00 

Xo. 3. Open mesh. “ 3 25 

Xo. 4. Extra close mesh for bandages. " 5 50 

Special prices in i,ooo-vard lots. 


In 100-yard Cartons, folded and wound, 3-ply. (Figure 2.) 


Xo. 1. Regular, for general use and medicating.ioo yards, on 

No. 2. Medium, open mesh. .. . *' 1 Jl) 

Xo. 3. Open mesh. “ 4 On 

Xo. 4. Extra close mesh for bandages. “ 6 00 


In 25-yard Cartons, folded and wound, 4-ply. (Figure 3.) 
The most economical form for Hospital use. 


Xo. 1. Regular, for general nse and medicating.per carton, $1 25 

Xo. 2. Medium, open mesh. " 1 15 

Xo. 3. Open mesh. '* 1 00 

Xo. 4. Pixtra close mesh for handages. “ 1 50 

In 5 -yard Cartons, (Figure 5 I.each, 35 

In 5 “ Screw cap glass jars, (Figure 4 '. “ 65 

In I “ Cartons. " 15 


MEDICATED GAUZE. 

In 25-yard Cartons, folded and wound, 4-ply. 

The most economical form for Hospital use. 


Xo. 1. Gauze, Sublimated, Rorated or Carbolated .each, $t 75 

Xo. 1. Gauze, Iodoform, 5 percent. " 3 00 

Xo. 1. Ganze, Iodoform, 10 “ .„. " 3 50 

In 5-yard Air-tight Cartons. 

Sublimated, V to 2,000 . $ 65 

Rorated, 10 per cent. . . . . 05 

Carbolated, 10 " . 05 

Iodoform, 5 “ ..*. 1 (X) 

•• to " . I 25 


In 5-yard Screw Cap Glass Jars. 


Sublimated, 1 to 2,000 . $ 75 

Borated, 10 per cent. .... 75 

Carbolated, 10 " ... 75 

Iodoform, 5 “ . 1 25 

“ JO “ . . I 35 


In I-yard Air-tight Cartons. 


Sublimated, 1 to 2,000 ... .. I 15 

Rorated, 10 per cent . 15 

Carbolated, 10 " 15 

Iodoform 5 “ 3d 

“ 10 *' 35 

r>ov>Dhine . 50 


(C) Jeff Behary 2019 


726 









































MAX WOCHKR & SON, CINCINNATI, OHIO. 551 


GENERAL SURGICAL NECESSITIES. 

ABSORBENT COTTON. 



Plain Absorbent. Best Quality. Tissue Paper between layers. 


3430. i-poumi rolls in paper wrapper.per pound, $ 25 

3430A. 1 . “ carton . “ 30 

3480B. X “ “ *• “ “ “ 35 

3430C. % *. ...’.. '* 40 

34301). 2 -ounce ** “ “* “ “ 45 

ajam.' » •• •< ** •• *« “ so 


Special prices in 50 and 100 -lb. lots. 

Medicated Cotton. 



8431. i-pound rolls in paper carton, borated, carbo- 


lated or sublimated.per pound, % 60 

3132. 1 -ounce bottles Iodoform.each, 20 

3133. I “ “ Styptic. “ 16 


Oulo-Kutun (Cotton and Wool.) 


3434. 1 -pound rolls in paper carton.per pound, $1 23 

3431 A. *.. . '• 1 80 


LAMB’S WOOL. 

“Merino" Absorbent. 

3435. 1 -pound packages.per pound, fl t'5 


3435A. “ “ . “ 2 On 

3435 B. )£ “ “ . “ 2 lo 

3435C. }4 " “ Merritt’s Antiseptic in layers, 

per package. 50 


3435. 

3437. 

34.38. 

343*.). 

3440. 

3441. 

3442. 
3414. 
3445. 
344B. 
3417. 
3148. 
3445). 
8445) A 


OTHER DRESSINGS. 


Oakum Antiseptic. 

Absorbent I.int. 

Absorlient Lintinc. 

Gutta 1’ercha Tissue . 

Oiled Silk, 1 -yard roll. 

*' “ 5 " “ *• . . . » , 

“ Muslin » " “ 

Mackintosh Cloth . 

White Rubber Sheeting, 

•• «« •• * 


... per pound, $ 20 

“ 55 

. “ 50 

.per yard, 50 

.. 1 00 

.4 50 

. 75 

. 5)5 

yard wide, tier yard, 50 

II >< It 


•* “ *• 1<4 •• “ •• 1 00 

Sulphur Fumigators. box of four .. . 25 

Surgical Safety Pins, per dozen, large, 12c.;siuall, 10 
Bandage Gunt or Rubber Dam, medium thick¬ 
ness .per square yard, 1 25 
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GENERAL SURGICAL NECESSITIES. 

PLASTER. 


3450 Plaster, “nesnolx” French, 8 inches wide. per yard, (0 30 

3452 " Moleskin, Maw's Imported, 17 inches wide. “ 100 

3J52A •• American l>e L* Cours, 14 inches wide.per 5 yards, 2 00 

W>3 “ Isinglass, fine silk.........per yard, 50 

3151 " “ muslin. ** 40 


SURGEONS’ RUBBER ADHESIVE PLASTER. 



Plain or Zinc Oxide. 


3455 '/• inch wide. 10-yard spools. $0 ft) 

345rt 1 " • M ” " 40 

345rtA 1M ** “ .. fD 

3457 2 " “ .... 

3I57A 2J4 " M 1.. 70 

3458 3 “ *• .. HO 

3458A 7 •* " 1 “ rolU . 35 

315MB 7 ’* •' 5 " ■ . 1 no 

3468C 12 ” “ 5 “ “ . 1 35 

On Moleskin. 

3I5M) 7 inches wide. 1-yard rolls. ..JO 40 

3I5ME 7 " "5 *• " .. . 2 00 




3461. ASHTON’S 
ABDOMINAL ABSORBENT 
PADS. 


3461 A. ESHARCH TRIANGULAR BANDAGE. 
First Help for Wounds. 


Vied for all abdominal work, in¬ 
stead of the more expensive flat 
sponges. Made in three sizes—small, 
• x7 inches; medium, 7x8 inches; 
and large, 8x1* inches. 

Assorted.per dozen, |I 20 


One printed Kimlnge, showing method of application, and two 
■safety pins. 

Per dozen. .. $ ■ *0 


3462. U. S. ARMY FIRST AID PACKETS. 

Consisting of a printed triangular Esmarch bandage, compress and bandages, 2 safety pins; nit put up 

and covered with Mackintosh rubber cloth ... per dozen, <3 00 


ANTISEPTIC TABLETS. 

3463 Corrosive Sublimate, 25 in bottle . 

3462A " ” 50 ” . . 


$0 20 
MO 


Heavy Bed Blankets 

with eyelets to lace across under 
• the bed 


Sue 30x 50-inch .}l ou 

Sue 72 x 50-iuch. 1 75 
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BANDAGES. 


34t«8 Unbleached Roller Bandages, per pound, assorted. .$0 60 

1 inch by 5 yards, dozen.50 30 3 inch by 5 yards, dozen ,f0 75 



•> >■ •• g •« •• 

. 50 

•t}{ " "5 “ “ .. 

. HO 


2yi " "5 •• " .. 

. 60 

4 4< 44 5 44 •• 

. 1 00 

34611 

Gauze Bandages, per pound, assorted, 

70 in 5 pounds, per (Kiuiul. 



1 inch by 10 yards, dozen 

in :{o 

3 inch by 10 yards, dozen. 

.$0 155 


2 •• •* io “ •• 


'3>4 " '* 10 " ” . 



2'£ " 10 " “ . 


4 “ “ 10 M " . 


3471 

Red Flannel Bandages. 

inch by 5 yards, dozen. 

.53 20 

3 inch by 5 yards, dozen.. 

. <5 80 

3473 

Plaster Paris Bandages. 

2 inch by 5 yards, dozen 

.«i so 

3 inch by 5 yards, dozen. 

.40 


" 5 ** •* . 

. 2 10 

8 # “ “ 5 •’ “ .. 

. 2 70 

Smaller lots than one dozen add 2 

5 per cent, to above prices. 



V 



« 

3479* Accident 
Emergency Case. 

Invaluable to Railroads, Steamers, 
Minks. Rolling Mills, 
Factories, Etc. 

This case is very compact and is sub¬ 
stantially made of heavy tin, neatly enam¬ 
eled, with slide catch. It is II in. long, 
8 in. wide and -I •{ in. high; weighs com¬ 
plete, 6 pounds. 


1.1ST OF ARTICLES IN CASE: 


1 Heavy Rubber Randage. 

6 Assorts*! Muslin Bandages 
6 Assorted Gauze Bandages. 
5 Yards Sublimated Gauze. 

1 Ounce Absorbent I.int. 

1 Ounce Styptic Cotton. 

‘ 4 Pound Absorbent Cotton. 

1 Lee's First-Aid Packet. 


25 Corrosive Sublimate Tablets 

2 Ounces Bicarbonate of Sod 
-I Surgical Needles 

1 Pair of Scissors. 

1 Pair of Forceps. 

1 Roll of Rublier Adhesive 
Plaster. 

3 Lee’s Emergency Tubes wi 


12 Assorted Aseptic Sutures. 

1 Dozen Safety Pins. 

1 Pyramid of Pins. 

1 Esmarch's Tourniquet. 

1 Ounce Iodoform. 

I Case with Scissors. Forceps 
Needles, Etc. 
i Aseptic Threaded Suture. 


In cases of accident, the advantage of having an Emergency Case at hand can not be over¬ 
estimated. Much valuable time is only too often lost in procuring appliances with which to 
treat accidents. The contents of this case have been carefully selected with a view of having, in 
as small a compass as possibte, the necessary agents to deal with the exigencies usually associ¬ 
ated with accidents of all kinds. 

Price complete . $ 7 . 00 . 

All instruments designated with n Onre illustrated. 
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BANDAGE ROLLERS. 



3493 


34M)* Plain Bandage Rol¬ 
ler.$0 75 

3400 Plain Bandage Rol¬ 
ler. Nickel plated, 1 00 

3101 Jobse Bandage Rol¬ 
ler. 2 00 


3491a Jobse Bandage Rol¬ 
ler. Improved, 
heavy. 3 25 

3492 Judkins'Plaster Paris 
Bandage Rolling and 
Spreading Apparatus fi 00 


3493* Queen City Band¬ 
age Roller.18 00 

This has proven a most satis- 
factory article, it consist* of 
a sewing machine base with 
highly finished golden oak 
top. having the necessary 
pulleys, rods, etc., nil of oxi¬ 
dized finish. 


3404 Bandage Cutting 
and Rolling Ma¬ 
chine .$125 00 



.All Itifetrtimeiit* <l«**igtiat<Ml with a ar« illustrated. 
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GENERAL SURGICAL NECESSITIES. 

Surgeon 


.1506* Hnlf-cnrv*d .per dozen, JO 35 

5507" Full '• '* » 

350S* Straight . " 35 

3509 Glover’* triangular. '* 30 

3510* Kratx self-threading. half-curved, 

full-curved or straight .per doK», 100 


35 ? 


s Needles. 

3511" Sperlnl Spear Point. "A" " B" "C" St 

"D • . ....each. 25 

3512* Kiinm-t’* Trocar point, full curved. 

per dozen. 75 

3513* Emmet') Trocar poiut, half curved, 

l>er dozen. .... . 75 

Hdll 1 ’ Kuimet'* Trocar point, straight, per 

dozen. .... 75 



FULL CURVED 
TROCAR POINTED NEEDLES 



Emmet s Needle^ 


HALF CURVED 
TROCAR POINTED NEEDLES 



3513 


.*.11 Instruments <Ic»igiiiiie.l with a • are 


STRAIGHT 

TROCAR POlNTEO NEEDLES 


Irik. 




T* 


3614 

llln.lrnled. 
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_ MAX WOCHER & SOX, CINCINNATI, OHIO. 

GENERAL SURGICAL NECESSITIES. 

SURGEONS' NEEDLES. 

351 rt Hagedorn’s regular straight, half or full curved, per dozen. $0 75 

3517 ** patent eve, * .* “ •• . *1 50 

3518 *• card with 20 curved needles. I 25 

3519 ** •• 24 assorted needles. I 60 

3520 Sehnetter’s. per dozen. . 1 00 



DR. HAGED O R N’S NEEDLES. 


3510 


. 




to 

STRAIGHT. 


Description of the Hagedorn Needles. 

The incision of the old cross-edged needles 
fa-b) spreads, while the incision made by the 
Hagedorn needle is at a right nngle to the edge 
of the wound, similar to a buttonhole. The 
two edges of the stitch-wound, on tying the 
sutures, are drawn into close apposition, where¬ 
by their union is favored ( c-dThe Hagedorn 
needles cause less injury, which is of high im¬ 
portance, especially i:i sutures of nerves and 
tendon-.. 

All with a 



3519 

arc UliiHtratrrl. 
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MAX WOCHER & SOX. CINCINNATI. OHIO. 


GENERAL SURGICAL NECESSITIES. 
SURGEONS’ NEEDLES. 

,-A. Emmett'.*!, round'pointed, straight, half curved, «>r full curved, to 


1% in. ... .per <Wcii $0 75 

B. Emmett’s, sharp edged, half curved, }£ to 1 x / t in. “ 75 

C. Sims’, concaved ]>oint, straight, U to 2 in. ’• 

D. •* “ “ slightly curved, to 2 in . “ 

E. Straight, trocar ]>oint, to 2yZ in. “ 75 

3522* \Vocher’s Hollow, for silver wire, 2 needles, 1 handle in case. . 2 25 

3523 Collin-Pease’s; the silver wire is passed through handle and needle is driven 

forward by a wheel ; ti needles and handle iti case. . 12 00 

3524* Mouth . .per dozen, l 00 

3525* Fistula, full curve. " l 00 

3526* “ fish hook. “ ‘ 1 00 

3527 Eye, straight, half or full curved. “ 75 

3528 Martin’s, 4 sizes. each, 25 

3529 Hank’s Perineal . " 16 

3530* Goodell’s Perineal Nos. 1,2,3 . " 15 

3531* Hinkley-DeMoij’s . . “ (JO 

3532 Silver Wire, into which the wire may be screwed .. . . .. " 25 

3533 Lister's, full curved ...per dozen, 75 

3534 Keith’s straight, abdominal.'.. M 85 

l'or Needles with handle see Perineum Needles. 



All ln*trnm«»nt* •*«! with :» * urs illu*trnt«*il. 
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MAX NVOCHER & SOX, CINCINNATI, OHIO. 


GENERAL SURGICAL NECESSITIES. 




Fig. 1- Removing Clip, from the retainer after sterilization. 


Fiir. — Showing application of Clips. 


LUKEN'S SURGICAL WOUND 
CLIP. 

Pat. H-T-ftt. 

Advantages of Ibe Lukens Wound Clip. 

1. .Decidedly less time is required 
for their application than for any form 
of suture. 

2. A less number of Clips than or¬ 
dinary are required to effect the union 
of a wound. 

3. Each Clip has four tangs which 
insure a firm hold and prevents lateral 
movement. 

4. These Clips, when in position, 
have a flat surface, thus facilitating the 
application of dressings and bandages. 

5. There is less resulting scar than 
where sutures are used, since there arc 
none of the cross-marks made by the 
thread passing from one needle-hole 
to another. 

C>. Perfect asepsis is attained since 
germs find no opportunity of following 
a suture track into the depths. 

7. They are removed with compar¬ 
atively little discomfort. 

8. They bring about perfect hae¬ 
mostasis in the superficial vessels; 
whereas, from stitch-holes oozing is 
frequently seen. 

SI. No anaesthetic is required for 
their application, since this is accom¬ 
panied by much less pain than any 
oilier form of wound closure. 



Fig. 8—Method of removing Clip*. Forceps for 

applying Clip*. 


DIRECTIONS. 

The Retainer holding the Clips 
should be sterilized by lioiling. The 
Clips should he removed from the Re- 
taiuer by using the forceps, thus pre¬ 
vent! g contact of hand with Clips. 
Fig. 1. 

Approximate the edges of the wound 
and apply the Clip with a gentle down¬ 
ward pressure, at !he same time bend¬ 
ing the Clip at an angle sufficient to 
bring the lips of the wound in perfect 
apposition. l ; ig. 2. 

To remove the Clips hook retractors 
behind the rolled ends and straighten 
the Clips until perfectly loose. Fig. 3. 
Clips should lie left on from three days 
to one week, according to location of 
th<- wound. 

Clips packed 8 do/., iu l>ox... .S3.00 

Forceps, for applying Clips ... .75 
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GENERAL SURGICAL NECESSITIES. 


SURGEON’S GENUINE CHINESE SILK. 


3540* 

Twisted, white, 1 size on reel, 14 sizes. 


Each,JO 10 

8541 

" In skeins, 14 sizes.. 

41 

40 

41 

5 

3542* 

" 4 sizes on tablet, in slip ease. 

• 4 

$ 

Cl 

II 

25 

3543* 

" iron dyed, l size on reel, 14 sizes. 

• 1 

85 

II 

10 

3544* 

" “ 4 sizes on tablet, in slip case.. 

44 

2 35 

If 

30 

3545 

Braided, white, 1 size on reel, 14 sizes... 

44 

1 50 

14 

15 

3546 

11 " 4 sizes on tablet, in slip ease. 

44 

3 50 

II 

35 

3547 

iron dyed, 1 size on reel, 14 sizes. 

• 4 

1 50 

If 

20 

3548 

“ " 4 sizes on tablet, in slip case 

44 

3 50 

44 

45 

3549* 

Cable-Twist, 4 sizes. . 

41 

2 00 

41 

20 

3550 

Lawson-Taits Pedicle, imported direct from England, 3 sizes.. 


35 

3551 

Pure Braided, Turner & Co.’s celebrated English 

will not kink or curl ; 

tablet of 



1 size, 25c . . .tablet of 4 sizes, 

Morgan’s Ligature Case. Containing from 90 to 100 feet of pure silk in six sizes, 
assorted in cither twisted or braided, viz : 

50 

3552* 

Morgan’s Case of Twisted Silk. 




1 00 

3553 

“ “ Braided “ . 




l 25 



Cincinnati, Ohio. 


3549 



3652 

All Inmnuurut* <le»tguatr<l with a ° arc illustrated. 
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GENERAL SURGICAL NECESSITIES. 



ASSORTED LIGATURES. 

Three sizes on spools, in bottle with screw cap, tailed in 
Alcohol, Carbolatcd, Chromatized, or in Juniper Oil. 


3555* Silk Twisted, 3 sizes, per large bottle .... 

$1 25 

3556* “ “ 3 “ 

“ small " . 

50 

3557* “ Braided, 3 » 

" large " . 

. 1 25 

355S* •• " 3 “ 

“ small “ . 

. 50 

3559* Catgut, 3 “ 

‘t large “ . 

. 1 25 

3560* “ 3 " 

“ small “ . 

. 50 

3561* Silk Twisted, one skein in bottle, aseptic. . 

25 

3562 “ Braided, 

«< it 

25 


ASEPTIC LIGATURE TUBES. 


LIGATURES. 


Hermetically sealed, containing straight or curved needles threaded with silk or catgut, 


boiled in alcohol under pressure. 

3563* Twisted Silk, threaded with needle, per dozen tubes. $1 60 

3564* Bi'aided “ “ " «• “ ** . 1 76 

3565* Catgut “ “ •• " “ “ . 1 75 

3566 Dry Catgut, in 10 foot coils. 3 sizes, per dozen coils.$1 00 to 1 75 

3567 Horse-hair Ligatures, 50 in alcoh l.. 25 

3568 “ ** 100 in box, dry prepared . 40 

3569* Silk-worn Gut, see next page, 100 Ligatures in box . 60 

3570* " .100 “ •• long. 75 

3571 •* *• sterilise :** alcohol, 25 in bottle. 76 

3572 Kangaroo Tendons, 1 tendon in l>ottle. 25 

3673 •* " 10 “ “ . 1 00 

3573a Animal “ Dry, per dozen. 35 

3573b " “ 6 tendons in l>ottle. 35 

3573c " " 25 " " . 1 25 

3574 Senn’s Bone Chips, decalcified in vial. 1 00 

3575 “ Plates, with needle, per pair. 2 00 

3576* Glass Spools, for sterilizing Ligatures, 6 sizes, per dozen . ..75 to 1 60 

For Glass Ligature boxes see Index. 


All imtriimrntn <1«*nicnnt«*d with a * nrr illustrated 


(C) Jeff Behary 2019 


736 



























































MAX WOCHKR & SOX. CINCINNATI. OHIO. 


;6i 


SUTURES. 



van horn sterilized sutures. 


W. D. 8204. 
W. D. 8212. 
W. D. 8220. 
W. D. 8228. 
W. D. 8236. 
W. D. 8244. 
W. D. 8252. 
W. D. 8260. 
W. D. 8268. 
W. D. 8276. 
W. D. 8284. 
Needle. 

W. D. 8292. 


In hermetically sealed tubes, packed three tubes In a box. 

Per Jo*. 

Van horn’s Sterilized Catgut, sizes 00, 0, 1, 2. 3, 4, 5, 6.j-'i.-K) 

•• Chromic io day Catgut, sizes 00, 0, 1,2,3, 4, 5, 0. 2.->ft 

.. •• 20 “ “ “ “ .2.50 

•• •* 30 ** ... .2.50 

i> •» '* “ “ “ 1 11 ............ 2.50 


u 
M 
4 4 
44 
44 
4 4 


Twisted Silk, siz.es 00, to 10. 

Braided . 

Horse Hair . 

Kangaroo Tendons, fine, medium, heavy. 

Silk Worm Out, white, red, black... 

Obstetrical Suture, with Xo. 2 Chromic Catgut and Curved 


2.50 

2.50 

2.50 

2.50 

2.50 

2.50 


•« Chromic Catgut, with half or full curved needles, sizes, 0,1,2, 3, 2.00 



W. D. 8332. 



W. D. 8300. Dry Catgut, in 100 feet bundles. 10 sizes—Xo. 00, 22c: 0. 25o; I. 36c; 

2, 45c; 3, 50c ; I, title ; 5, 75c ; 0, 85c ; 7, $1.15; 8, $1.35. 

W. D. 8308 . Dry Silk Worm Out, in 1O0 strand bundles. Fine, 35c; Regular, 40c; 
Padrone, 50c; Padrone, best grade, ttftc; Marana, 08c; Marana, heavy, 75c. 

W. D. 8316. Celluloid Yarn, 5siz.es, per hank.$°>-5 

W. D. 8324. Elastic Ligature, per box, assorted sizes. "5 

W. D. 8332*. Silver Wire, per coil, G sizes, each. 20 

W. D. 8340. “ “ six assorted spools in box. LiH) 

W. D. 8348. Perforated Shot, per 100. 3® 
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DOCTORS’ AND NURSES’ UNIFORMS. 


\Y. C. 6003 


W. C. >01 1 


W. C. rmU) 


\V C 500! Surgeons' operating Gowns, white material, made with long or half sleeves length front 

50 to 60 inches ...each.il AO 

\Y C SOI 1 Doctors' Office Coat,white material, trimmed with llerculesbraid and four Japanese loops 

and knots .each, it 75 

\y_ Q_ 5019 Doctors’Office Coat, white material with shawl roll collar and one Japanese loop. ...each, Jl 75 
\Y C. 5027 Operating Caps only .....'.....each, 30 



\V. C. 5035 Surgeons’ Dtaw String Waist Pants and Coat . Pants, SI 50, Coal, St 50 

\V. C. 5043 Contagious Disease Gown Combination Suit, hood covers head, made of washable material, <3 00 
W. C. 5051 Nurses’ Hospital Gown, half sleeve, deep circular yoke with three tucks near bottom of 

skirt, open down part way in the back, white material ...... .. each, f3 50 
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GENERAL DIAGNOSTIC INSTRUMENTS. 

CLINICAL TH ERMOA1KTERS. 

All om clinical thermometer* have the Indestructible index, consisting of a minute contraction near the 
bulb, which, while it allows the mercury to rise with the temperature, prevents it receding when taken out for 
observation, unless intentionally shaken back to allow the practitioner to take another obsei vatiou. 

Direction* for using our Fever Thermometer with Indestructible Register: 

1, Shake down the column of mercury iti the tul>e. This is done by holding the instrument firmly in the 
hand and swiuging the ai tn downward, which causes the column to move downward. 

2. The whole column of mercury rises, and remains in Ihe tube as an index 

t, The ton of the mercury is the correct indication of temperature. 

Should the column of mercury become divided into several pieces, they can l>e brought together by 
.winging the thermometer ns described above: Never subject it to a sudden jar by striking ihe hand, holding 
it on the table, desk, or other solid article, as it is liable to fracture the walls of the tnbe and reuder the iustru 
rnent useless. 

The normal tctujicratutc of the human body, at completely sheltered (girls of its surface, amounts to 9S.|k 
Fahr., or a few tenths more or less, and a rising above tr.i.M, or a depression below 97,3k Fahr., arc sure signs of 
some kind of ailment, if such increase or decrease is presislcut. 

All prices are net, including case. 

Clinical Thermometers, w hen ordered to lie sent by mail, will lie forwarded carefully (sicked at purchaser's 
risk of breakage or damage in transit. 


280J 

2802 


1 1 i 1 i" ."" i """" I " 'i " y*-r 


i£2 


--, 2801 


VVocher’s No. 1, Indestructible Index Thermometer .each. 50c.; per do/... 54 00 

“ No. 2 , “ “ " “ •* withcertifi¬ 
cate of verification... 75 


2803'-* 

2804 

2805 
2800 



\Vocher's No. 3, Magnifying Thermometer.each, $0 75; per do/., 54 50 

“ “ 4< “ Certified Thermometer. “ 1 00; “ “ 6 <>0 

“ “ 5. “ One Minute " “ 1 00; “ •• 5 00 

" “ 6, new " Thermometer with Fahrenheit and Centigrade Scale, 1 Oo 



2807 American Black-Back Thermometer.. oo 

2808 “ ' Family “ . 50 

2809 Taylor’s “ . 1 25 


2S10 4 

2811 

2812 

2813 




J. J. Hicks, London Non-Magnifying Thermometer . $ 00 

" ‘ Kcw Certified Thermometer. 1 25 

“ “ “ Magnifying “ . 1 50 

44 *( 44 «< 41 44 44 , .. 

. 1 I •> 



2814 J. J. Hicks’ London Non-Plus Ultra Magnifying Thermometer 


52 50 



2315a Twin Bulb Lens, front thermometer. 2 minute certified 

2SI5A . 1 

2Sl5c . “ J4 

2SU5 hicks* New Aseptic Thermometer . 

2810a Wocher's Jena Aseptic " inside graduation.. 


<1 00 
1 25 

1 M> 

2 10 
1 •/) 


All instruments designated with 11 ° are illustrated. 
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NURSES’ CASES. 



No. I Presbyterian Nurse's Case. 


No. 1* Presbyterian Hospital 
Nurse's Case. A complete 
nurse's outfit with accessories 
to help out the surgeon in ne¬ 
cessity. It is in a handsome 
morocco-covered and leather- 
lined ease nnd contains the 
following: 

1 hypodermic syringe — lat¬ 
est, all metal, rviih - needles 
n il 1 vials (or tablets, in alu¬ 
minum case, 1 nail file, 1 scal¬ 
pel, 1 dressing forceps, 1 
grooved director, 2 probes, I 
female metal silver plated ca¬ 
theter, 2 saline inluaiou need¬ 
les, 1 soft rubber catheter. 1 
\Vocher's best thermometer in 
case, 1 5J4-inch angular band¬ 
age scissors. I 4J<-iiicli sharp 
and blunt scissors, 2Joncs' h:v- 
mo. tats, 2 tube* ofsterlliaeed 
cat.ut with needle, itt glass 
tube. <! surgical needles, 1 card 
ofkillc and clinrcnl notes.w Inch 
are kept in compartment in 
rear of the instruments. 

Price, complete...512 50 



No. 2 Nurse’s Case, 


No. 2* Nurse's Favorite Case, containing 1 
hypodermic syringe and 2 needles, 1 thermom¬ 
eter, 1 dressing forceps, 1 scalpel, 1 -IJf-inch 
grooved director, 2 probes, 1 sharp and 2 blunt 
scissors, 1 hivmostnl nnd t female metal catheter 
in fine leather-covered and leather-lined case. 

Price.$5 BO 


No. It New York Nurse’s Case, containing 1 
Pnrker's metal combined male and female ca¬ 
theter and portc caustic applicator, 1 dressing 
forceps, 2 scalpels, l Ij^-inch grooved director, 
2 probes, 1 hicmostat, 1 scissors andl splinter 
forceps, needles and silk, in fine leather-cov¬ 
ered and leather-lined ease. 

Price.$4 fiO 



No. 4 Nurse's fuse. 


No. 4* Nurse’s Chatelaine Case, made of the finest 
morocco leather, with straps and leather-covered metal 
hook to attach to belt. It is leather lined ami is fitted 
with leather loops containing the following instru¬ 
ments : 

1 hicmostat, I t^-inch sharp and blunt scissors, 
grooved director, probes, female catheter, ilressing 
forceps and t magnifying clinical thermometer. 


Price, complete.$4 50 

" empty case only. 2 <0 


Temperature Charts, per chart of SO.JO 40 

Clinical Charts, per chart of 50. 40 


All Instruments designated with :i • 
tire illustrated. 


(C) Jeff Behary 2019 


740 
















































































MAX WOCIIKR & SON, CINCINNATI, OHIO. 


565 


BAZZI=BIANCHI, 

Phonendoscope 



So. 1 Case. 


U. S. 


Pal. 530S0S, 575320—I tul.Bnt. Nr. 33423— French Pm. Nr. 347712—Pngar. Pal Nr .Tins— Fnel Pm 
Nr. 10223—A list r. Pm. Pi-1 IJ. M. Nr. ^ ' ,lt ' 


Trade Mark ‘'PHONENDOSCOPE” Registered. 



rhis instrument is creating a sensation throughout the civilised w’orld. Remarkably intensi- 
fle# the audibility of all sounds, whether iimuntl or cau>et| hy morbid conditions in the animal 
nr human body; not only is the* intensity thus inirpaMHl, Imt 
the origin of souud can be localized within much more narrow 
limits than iKNtaihle with stethoscopes heretofore in use ami its 
nature recognized with great accuracy. All of this applies to 
sounds of the respiratory, circulatory and digestive organs, mus¬ 
cles, joints and bones, also those in the matrix caused by preg¬ 
nancy, etc. 


Xo, 2 Case. 


No. .j Cane 



the phonendoscope. 


Jiazzi-lJintielri I'lioucmloKcoiH* in 

No. 1 t'nse. $3 50 

No. 2 Case . . 

No. 3 ('use. 3 

No. 4 Case, with Itinnural Attachment, . . 4 75 

Bianchl - Book on Phone iidngcopy, .Mi cts. 


38 
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566 MAX WOCIIER & SON, CINCINNATI, OHIO. 


GENERAL DIAGNOSTIC INSTRUMENTS. 




2859 



2880 


2859* Bowles’ Stethoscope. For anyone who has difficulty in hearing the ordinary car¬ 
diac or respiratory sounds, or for one who is partially deaf, this instrument is inval¬ 
uable. Its flat chest piece makes it very useful in listening to the posterior jx>r- 
tions of the lungs in cases of pneumonia in which the |»atient is too sick to be 
turned over or to sit up. Without moving the patient at all the chest piece can be 
worked in under his hack by pressing down the Ix-dclothcs, and in this way listen 


to any' part. Price .. .. $4 00 

Extra H. R. Bell (a), to act as ordinary stethoscope, add. . . 50 


This instrument is also made for clinic use. with 2, 4, 8, 8 or any numl>er of 
attachments for various parties to hear from one chest piece. 

2880* The Forchheimer Stethoscope. A carefully-made instrument. The bells are 
made of bell metal, with extra large lumen to admit large volume of sound. It is 

largely used in local as well as Eastern hospitals. Price . . 1 50 

2881* The Simplex Spirometer. This little apparatus is 
most admirably adapted for [iromoting deep, system¬ 
atic and regular breathing of ]>atients with weak or 
ill-developed lungs, incipient consumptive cases, flat 
chests and all similar indications. By means of the 
dial the improvement in the patient’s lung capacity 
can be daily noted and his interest in the simple 
treatment thereby stimulated, and his regular use of 
the instrument absolutely assured. Every physician 
who has seen the Simplex Spirometer has promptly 
pronounced it the simplest, most practical and in 
every wav the best instrument for the purpose manu¬ 
factured. Price.fa 00 

All inatriiiuont« ile-lunatcil vvitli n * nrr itliistmt<><t. 
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ANTIT0X1NE, SERUM AND HYPODERMIC 

SYRINGES. 



2952* Antitoxlne Syringe, latest aseptiblc, carefully made, nil parts separable for ster¬ 
ilization, rubber piston, with extra washers, made in two sizes, 5CC or 10CC, in 


metal case..$2 50 

29526 Same as above, cheaper grade. . . 1 85 

2952c Same as No 2952, with solid metal barrel and piston. 2 50 



4a* B. D. Aseptic Hypodermic Syringe, all metal, with expandable German-silver 


plunger, may lie adjusted to take up wear . 52 25 

5a* Luer’s Aseptic Hypodermic Syringe, all glass. The barrel and piston rod are 

made of accurately-ground glass and perfectly aseptic .. . ...!. 2 50 

Ga Asepto Hypodermic Syringe (not illustrated), all glass, with rubber piston 1 75 


66 Sub-Q. Hypodermic Syringe (not illustrated), all glass, with abestos packing.... 1 75 

All Instruments dcsignateil with n nrr iltustrntrd. 
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HYPODERMIC SYRINGES. 



No. 3 


No. i—Hypodermic Syringe, 
with glass barrel, protected by a 
Fenestrated metal cylinder, show¬ 
ing graduations on the piston rod, 
in Morocco case.SO 8-3 

No. 2— Hypodermic Syringe 
with glass barrel, protected by a 
Fenestrated metal cylinder, gradua¬ 
tions on the piston rod, with metal 
cap on end to prevent drying out of 
plunger, in Morocco case, spring 
catch..SI 00 



* No. 3 —Hypodermic Syringe, 

with glass barrel, protected by a 
metal cylinder, open both sides, with 
graduations on piston rod, with fin¬ 
ger rests, same as cut. The syringe is 
made to unscrew at needle end for 
introduction of Tablets, and has a cap 
on end to prevent drying out of 
plunger, in Morocco case, spring 
catch . .$1 00 

No. 3 ) 4 —Same as No. 3 ; put 
up with two extra long needles (4 in 
all) .$1 75 

No. 4 —Same as No. 3 ; put up 
in an extra line Morocco case...fa oc 

* No. 5 —Same as No. 3 ; put 

up in a fine calf-skin case, with 
strong lock and hinge. * 1 S 5 

No. 5 ) 4 —Same as No. 5 ; with 
4 long Tablet Vials (this is the most 
popular of the series).SI 75 

* No. 6 —Same as No. 5 ; with 

6 Tablet Vials, in tine Morocco 
case.S 1 


No. 6 

With regard to reduction in price*, see pnge 
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HYPODERMIC SYRINGES. 



No. 10* HYPODERMIC SYRINGE. • 


With Glass Barrel, protected by a Metal 
Cylinder, open both sides, graduations 
on piston rod, with Metal Cap on end 
to prevent drying out of plunger. 

Case is made with round corners, 
aad covered with light tan colored 
Calf Leather; it contains 4 Tablet 
vials, and is a very popilar design... .$2 25 



No. 11* ALUMINUM CASE HYPO¬ 
DERMIC SYRINGE. 

Improved, with 2 Needles and 4 Tab- 
let Vials. This is one of the 
most popular caseson the market, >1 60 



12 


No. 12* VEST POCKET HYPODERMIC SYRINGE. 

Needle held in piston rod, and end cap made 
with receptacle for tablets.<1 60 



No. 13 ASPIRATING 
HYPODERAtIC SYRINGE. 

With ringed finger grips, 
capacity 05 minims, 
with slop cock, one 
small needle, one 
large needle and one 
Aspirating Trocar. 

Each <2 50 


13 

All instruments drMgnnteil with a ’ art* lltu»«raic<l. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


HYPODERMIC SUPPLIES. 

HYPODERMIC NEEDLES. 

1 “A”* Best Seamless . perdoz., $1 00 ; each, $0 15 


<!0; 2 for 


20 


• 4 
4 < 


2 Ordinary . “ “ 

3 “B”* Best Seamless, reinforced 

perdoz., 1 25; each, 

4 “C"* Ordinary, reinforced, “ “ 00 ; “ 

5 ..D”* Best Seamless, Green’s extra 

thin . perdoz., 1 50; “ 

5“D'“ Ordinary, Green’s extra thin, 

]>er doz., 1 35 ; “ 

6 Best Seamless, Green’s extra 

thin, reinforced, per doz., 2 00; “ 

6 Ordinary. Green’s extra thin, 

reinforced _ perdoz., 1 75; “ 

8 ‘ E”* Best Seamless, P. D. & Co., 

perdoz., 1 50; 

8 Ordinary, P.D.St Co., per doz., 1 *K); 

Watcher’s, No. ”0”. 

10 Gold,like cut No. 1“ A’’ 

11 Platinum, like cut 

No. 1 “A’’. 

12* For Detmcrs-Robinson 

Syringe. 

13* Curved Dental, rein¬ 
forced, per doz., }2 00 ; 

14* Straight Dental, rein¬ 
forced, perdoz .,£2 00 ; 

15 Lachrymal Canola,silver, reinforced. .. 
16* Lachrymal Cauula, silver. 

17* Aspirator Needles, all sizes. 

18* Aspirator Trocar and Canula. 

10* Guarded Needle, gold |>oint for in¬ 
jecting 1 hemorrhoids . . 

20* Probe pointed Canula, pure silver.. . . 
21* Tonsil Needles, Horton’s. 

22* Hernia Needles, Warren’s. 

23* Reversible Stopcock, for aspirating.. 


REPAIRS. 


T 


15 

20 

15 

15 

•20 

20 

25 

20 

35 

75 

75 

25 

25 

25 


each, 







13 


New packing put in Syringe. #0 15 

New plain barrel and packing. 

New graduated Imrrel and packing. 

Bundle of wires. 

Reamers for Needles.per doz., 

Oil Stones. 


NVe carry a full line of Hypodermic Tablets 
All Repairs Done on Short Notice. 


16 
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ASPIRATORS. • 

W. D. 9500. Aspirator, Potains, in metal case, with leather piston on Aspirator, with 

three Aspirator Needles and one Trocar, can lx.* used on any bottle.$<5.00 

W. D. 9508*. Aspirator, Potains, with expanding German Silver Metallic plunger.... 7.00 
W. D. 9516. Aspirator, Potains, with the addition of a set of three Filch improved 

trocars, with drain and stop cock on catmla.12.00 

W. D. 9524*. Aspirator, Potains, in leather covered case, Mine as \V. D. 9500, with 

a graduated bottle. The most popular outfit.Grade A, $12.00; Grade B, 9.50 

W. D. 9532. Aspirator Syringe . “ “ 3.00; “ " 2.25 



rW. D. 9500-08. 



W. D. 9524. 
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MAX WOCHER A: SON. CINCINNATI, OHIO. 


AN/E5THETIC. 

Nitrous Oxid Inhalers, Gas, Etc. 
COMBINATION INHALER, by Or. Samuel Iglauer, Cincinnati, O, 

For the Nitrous Oxid Ether Series or for Nitrous Oxid or Ether 
separately. Also available for Ethyl Chloride and Ethyl Kromid. 




ETHER 
CONTAINER 


CUT OFF FOR GAS 


AhO AIR 


This apparatus, in its 
simplified form, consists 
of a closed, accurately fit¬ 
ting metal face piece, with 
an inflatable rubber cush¬ 
ion. Within tlic face¬ 
piece is a wire basket for 
tit e gauze. I'pon the top 
of the face-piece, is a de¬ 
tachable glass ether con¬ 
tainer, from which the 
ether can be fed at will 
(Modified after Brown). 
A short piece of metal 
tubing telescopes at one 
end with the face piece. 
To the other end of this 
tubing a large rubber bag 
for the nitrous oxid is at¬ 
tached. A small lever 
projects through an air 
slot in the tube and con¬ 
trols an obturator valve 
which prevents tlic-nitrous 
oxid from escaping before 
itisdesired. On the sides 
of the face-piece are two 
openings through which 
ether or air may be ad¬ 
mitted, if necessary. A 
large thumb ring enables 
the anaesthetist to hold 
the inhaler and the angle 
of the patient’s jaw with 

one hand. This inhaler combines the qualities of compactness, lightness, convertibility and 
simple construction. All the metal parts can he sterilized by boiling and the rubber parts by 
alcohol. For the administration of nitrous oxid alone, the apparatus is provided with a three- 
way valve (modified after Goldan.) 


AIR OB ETHER 


fACE 

PIECE 


GAUZC BASKET 


BAG 


D. 4. 


Price, with tlirec-way valve.$25.00 

Price, without three-way valve, as cut . 20.00 


W. D. 12. Nitrous Oxid Oas, 100 gallons. $2.00 

W. D. 20. •• •* " Cylinder for above . 4.00 

W. D. 28. Oxygen, 40 gallon. 2.00 

W. D. 36. “ Cylinder only for 40 gallon. 4.00 

W. D. 44. •• 200 gallon with Cylinder and Inhaler which is loaned.10.00 

W. D. 52. (iwathmey’s Inhaler, combined for Nitrous Oxide Gas and F.thcr.33.00 

W. D. 60. Bennett’s Inhaler, combined for Nitrous Oxide Gas and Ktlicr.36.00 

W. D. 68. Duplex Inhaler, may lie used for F.thcr or Chloroform or both. 12.50 

W. D. 70. Vernon Harcourt’s Inhaler, complete.40.00 

W. D. 72. Hewitt’s Inhaler, latest improved.00.00 

W. D. 74. Barth's Inhaler, for Nitrous Oxide Gas.40.00 
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AN/ESTHETIC. 

W. D. 76 . Inhaler, Ether. Allis, with inflatable hood . . $3.00 

W. D. 84 *. “ “ " without hood . 2.25 

W. D. 92. " •* folding, Fowler’s.. 2.00 

W. D. 100 . “ “ Blake's, with inflatable hood and removable sieve . 2.50 

W. 0. 1 08 . “ “ Townsend's, with inflatable hood and permanent sieve. 2.25 

W. D. 1 16 . Northrop’s Dropper, steel, to use with Squilibs Can . 75 

W. D. 124 . Ether Bottle, Polyclinic .IK) 


W. D. 132 . Ether or Chloroform Bottles, glass slopj>ercd, metal tops, 2 oz., 20 cents; 
•I oz., 20 cents; 0 oz., 25 cents; 8 oz., SO cents. 



W. D. 116. 
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MAX WOCHER it SON. CINCINNATI, OHIO. 


AN/ESTHETIC. 


W. D. 148*. Chloroform Inhaler, Esmarch, with mask, liottle ami dropper.Best, $0.75 

Plain, .50 

W. D. 156*. Chloroform Inhaler, Schimmcllmsch's folding mask. 1 .00 

W. D. 164 -1 . " “ “ “ “ improved. 1.25 

W. D. 172. “ •• Seim's.60 

W. D. 180'. •• " Oclisner’s.!)0 

W. D. 188*. “ “ Esmarch’s in fine leather case,and tongue forceps.. 3.50 

W. D. 1 96. “ Drop Bottle, Esmarch's.40 

W. D. 204. •• “ “ Hahn’s.1»5 

W. D. 212*. •• “ *• Schimmelhusch’s. 1.50 

W. D. 220^. •* “ " with enameleil label “Chloroform”.:. 1.50 

W. D.228. •• “ •• " “ '* •* Ether". 1.50 

W. D. 236. “ “ “ without label.:1 oz., 25c; 2oz., 35c; 4oz., .60 



W. D. 148. W. D. 156. W. D. 164. 



W. D. 180. 



W. D. 188. 


W. D. 212. 


W. D. 220. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


TONGUE HOLDING FORCEPS. 

• Quality A 

25 

Collin s,,« 1 • * * * •• 
Cusco S 1 . < 5 . *, 

Dobell’s . 3.00 

Esmarch's. 1.00... 

Houze’s.2.50.. 

Mathicu’s . 2.00... 

Senn’s . 2.00.. 


W. D. 238. Tongue Holding Forceps, Berger’s... 
W. D. 240.’ 

W. D. 244.'* 

W.D. 252. 

W. D. 260.* 

W.D. 268. ’ 

W. D. 276/ 

W. D. 284. 


575 


quality U. 
,$1.05 
. 1.25 
. 1.30 
. 2.25 
. .no 
. 1.65 
. 1.20 
. 1.80 







W. D. 316. 

jm 

A 

PUKE CHLORIDE OF ETHYL FOR LOCAL ANESTHESIA. 

W. D. 292. AO gram Glass Tube, with automatic cap, (Kelenel ... 

W. D. 300*. 6 o .* 

W.D.308. ao “ Metal Tube . . 

W.D.316 . 6 o ..; 

W. D. 324. Ethyl Chloride Inhaler, Ware’s. 

W.D. 332. “ “ “ Green’s. 


$1.10 

1.60 

1.00 

1.60 

2.50 

0.0C 
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5/6 MAX WOCHER & SON, CINCINNATI, OHIO, 


TOURNIQUETS. 


W. D. 334. Tourniquets, Esmarch, folded rubber, 36 inches round, 1 inch wide, with 

chain hook.$ 1.00 

W. D. 335". Tourniquets, Esmarch, as above, with pure gum bandage, 2# in. x 1 0% ft. 

long extra heavy quality. 2.00 

W. D. 336. Tourniquets, U. S. Army, 30 inches long, tubular, both ends plugcd with 

ball. 1.00 

W. D. 337. Tourniquets, Brewers, solid, tubular, 24 inches long, with nickel-plated 

steel catch. 1.25 

W .D. 338. Tourniquets, Instantaneous, 24 inches long, rubber cord with hard rubber 

slotted catch. 80 



W. D. 335. 



W. D. 336. 



W. D. 337 



W. D. 338. 
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INFUSION APPARATUS. 



W. D. 340. W. D. 348. 


W. D. 340 . Kelley’s Infusion Apparatus, consisting of a graduate*! glass reservoir, 
fitted with stopper mul clamp, to keep stopj>er from blowing out, force bulb, 3 foot 
rubber tubing with pinch cock, needle, and 100 normal salt tablets complete in a box, $3 00 
W. D. 348*. Fowler’s Infusion Apparatus consists of aOOoz. graduated bottle, with 
a clamp on the rubber stopper. The bottle may be placed in a basin of hot water while 
in use, thus regulating the temperature of the solution, which is shown by the ther¬ 
mometer inserted in the tubing, complete with with bulb, thermometer and 2 needles, -YOU 



W. D. 364. W. D. 412. 


W. 

W. 

W. 


D. 356. Senns’ Infusion Apparatus . $o.r>o 

D. 364 . Webster's Infusion Apparatus, set No. 1, with two blunt and two sharp 

Needles, uml Y in Compact Case . 1.85 

D. 372. Webster’s, set No. 2, with two blunt and two sharp Needles, one Syphon 
Tube, one Y Tube, with necessary rubber tubing in Compact Case, very handy to 

use on fountain syringe . 2.50 

D. 380 : . Infusion Needle, straight, sharp. 35 

D. 388. ** “ carved, " . 75 

D. 396. Transfusion Needle, straight, blunt. 30 

D. 404*. “ “ curved, “ Webster's. 05 

D.412*. “ “ double curve, blunt. 75 

D. 420. “ “ “ “ sharp . 75 
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W. D. 448. 

Kelly Hopkins. 

inequality A, each, $1.16 
“ “ A.pcrdoz., St.00 


W. D. 440. 
Pean’s. 

Per do*, 
in., quality A, $4.60 
“ “ “ ' 14, 3.00 

4 “ “ A, 4.50 

«• •“ “ B, 3.00 

4 'A u ” A, 4.50 

“ “ “ B, 3.00 

5 •• “ .A, 5.60 

•• “ “ B, 4.00 

6* “ “ A. 6.50 

“ “ “ B, 5.00 


W. D. 464. 

Jones’ Curved on Flat 

Per doz. 

5 in., quality A, $10.00 
“ “ B, 7.00 


W. D. 456. 
Jones’ Straight. 

Per do*. 

5 in., quality A. $lt.0<) 
“ ’’ B, 6.50 


W. D. 480. 

Senn’s—Kocher’s, Curved, 

with teeth. 

5 in., each, quality A, $1.25 
" “ •• B, 1.00 


W. D. 472. 

Senn’s — Kocher’s, Straight, 

with teeth. 

4 Y% in., each, quality A, $0.00 


W. D. 488. 

Ochsner’s, with 1 and 2 teeth 
7 in., each, quality A, $1.75 
“ “ “ B, 1.26 


H/EMOSTAT1C FORCEPS. 

FURNISHED IN TWO QUALITIES—A and B. 
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W. D. 604. 

Taits Curved. 

Per dor. 

in., quality A, $10.00 
•* “ B, G.OO 


W. D. 596. 

Taits Straight. 

Per dor.. 

4 14 in., quality A, §7.20 
“ “ B. 4.00 


W. D. 620. 

Halstead Curved. 

Per doz 

5 in., quality A, $12.00 
“ “ B, 6.50 


W. D. 612. 

Halstead Straight. 

Per doz. 

5 in., quality A, $12.00 
•' “ B, 6.00 


W. D. 636. 

Halstead (Kelley’s) Mosquito 

light, with 1 anil 2 teeth. 

Per doz. 

5 iu., quality A, $12.00 


W. D. 628. 
Halstead Mosquito, 

light, with serrations. 

Per doz. 

5 in., quality A, $9.60 
'• “ B, 6.75 


W. D. 652. 

Phelp’s, mouse toothed 

Per doz. 

Quality A, $10.50 
Quality B, 7.50 


W. D. 644. 

Allis’ Straight, 1 side with 
tapering point. 

5 in. each, quality A, $1.25 
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HEMOSTATIC FORCEPS. 

FURNISH HD IN TWO QUALITIES-A and B. 


W. D. 646. 

Allis’ Curved, 1 side with 
tapering point. 

5 in. each, quality A, $1.25 
** “ *• B, .65 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


H/EMOSTATIC FORCEPS. 

FURNISHED IN TWO QUALITIES -A and B. 






W. D. 692. 


Ethridge Pean’s 


Straight Long Jaw 

Pattern. 

414 in., each, quality A, 

$1.00 

•• »« It II 

It. 

.55 

5 •• ti •• 

A, 

1.20 

<i it ic ii 

It, 

.56 

5J4 “ •• •* 

A, 

1.20 

•1 II II II 

15, 

.66 

i; •• ii it 

A, 

1.35 

ii ii ii it 

15 . 

.76 

■ it ii ii 

A, 

1.50 

ii ii «i ii 

It. 

.85 

£ II II ll 

A, 

1.75 

«i II Ii •• 

15, 

1 .IK) 


W. D. 708. Mayo—Carmalt, G# inches 

W. D. 716. Thornton’s T shape. 

W. D. 724. Wyeth’s long jaw. 


W. D. 700 


Ethridge Pean’s 

Curved Long Jaw Pattern. 


4J4 in., each, quality, 

A, 

$1.25 

II 1| II II 

B, 

.GO 

5 “ “ *• 

A. 

1.25 

• 1 ll II li 

It. 

.65 

6 j£ “ “ “ 

A, 

1.35 

il II II it 

It, 

.75 

G “ “ •• 

A, 

1.50 

ll II II II 

It. 

.85 

•* •• II 

A, 

1.75 


It, 

1.00 

g « it ii 

A, 

2.00 


15, 

1.25 


$1.35 

1.25 

1.25 
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NEEDLE HOLDERS. 

Quality A. 

Alathieu’s Needle holder, 5# inches.$2.00.... 

• * *• 7 •• . 2.20 ... 

“ “ “ 8 •• . 2 . 50 .... 

“ holds any style of needle, in. 3.00.... 
“ “ “ “ “7 “ 3.50.... 

'• •» •• “ 8 “ 3.50 

*• . 4 . 00 .... 

“ .2.25.... 

“ 0 inches.2.50.... 

S “ 3.00.... 


D. 6004. 
D.6012. 
D.6020 . 
D. 6028. 
D. 6036*. 
D. 6044. 
D. 6052 . 
D. 6060 . 
D.6068 . 
D. 6076. 
D. 6084 . 
D. 6092 . 


Quality II. 
.$ 1.00 

. . 1.00 

.1.50 


Richter’s 


Kelly’s 

limmett’s 

AlcBurney’s 


1.80 


Crosby’s 

Hegar’s 


<1 

«« 


2 / 25 . 


2.25. 
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582 MAX WOCHER & SON, CINCINNATI, OHIO. 


NEEDLE HOLDERS. 

Quality A. Quality D. 

W. D. 61 08" . Universal Needle Holder, holds any style needle.$3.50. 

W. D. 6116'. Reiner’s “ “ Cinches.2.40.$1.75 

W. D. 6124. •• “ “ S " 3.00.2.26 

W. D. 6132. Russian •• •• .2.25. 2.00 

W. D. 6140. Hagedorn’s •• “ btf inches. 4.60.3.50 

W. D. 6148*. . . 6* " . 5.00. 4.00 

W. D. 6156. " 8* “ . 5.75. 1.50 

W. D. 6164'. Ethridge’s •< “ . 2.50. 1.76 

W. D. 6172*. Martin’s “ “ ... 1.75.1.35 

W. D. 6180. Mayo—Richter’s Needle Holder . 6.00. 
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MAX WOCHER & SON, CINCINNATI. OHIO. 5S3 


AMPUTATING AND MINOR OPERATING. 


Fir. 


1 * 

2 * 

3* 

4 * 

5 

«• 

7 

8 * 

9* 

10 

If 

12 * 

13* 

14* 

15* 

16* 

17* 


Minor Operating Scalpels, large. 

•* " “ medium. 

• •* “ small. 

" *' extra small. 

“ " Tait's abdominal, small. 

Bistoury, straight, sharp pointed. 
“ •* •• blunt “ 

“ “ curved, sharp “ 

. «< « .. blunt 

• “ “ " sharp 


Sayre’s 


Hernia Knife. 

Tenotome, sharp point. 

“ blunt " 

“ convex, 

“ concave, 

Tenaculum. 

Aneurism Needle. 

All of the above are furnished same as the Am 
concave 


double edged. 


putating Knives of solid steel, one piece, with 
handles; the latter arc finished in sand blast, with the concaved part bright nickel. 

Price, Best Quality, each, $ 1.00 ; in dozen lots, assorted, $ 10 . 00 . 

Plain Quality, each, 75 c. 

Fig. 18 Aneurism Needles, set, Mott's. $2 25 


19’ 

20 * 


heavy, long curve. . . I 60 

spiral, right and left, each. 1 26 



Amputating and Minor Operating Knives with the above grooved handle, furnished instead 
of the solid steel concaved pattern, at the same price ; however, this style has not been found as 
desirable as the latter, shown in Fig. I. 


All In*trutut»nt« clertignnted with a • are ftlliiHtratrcl. 
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MAX WOCHER & SON, CINCINNATI, OHIO 


BONE GOUGES, CHISELS, ETC. 


3SS5* 

3SS« 

3857* 

3S58* 

3559 * 

3860’ 

av,i 

SSC2® 

3863 ° 

3864* 

3SG5* 

SS <6 

SS67 


Gouge, Sij'manoirsli's . 

•' Curved . 

“ Plain. ... 

" Gerber's. 

•• Von Brim’s Straight . 

•' McEwcu’s Straight, 3 widths. 

" •• Curved 3 “ . 

Chisel, •* Osteotome with attenuated double inclined plane 

“ with beveled edge . 

•• Plain ..' . . 

" Von Brun's. . . 

■' Long Handled . 

“ Szy mauowsky's ... 


3*418’ Chisels and Gouges. Darby's set aseptic In case 

SS69 Periosteotome, Sayres’. 

3870* “ Sami's . 

3871 «• Kickctt’s . 

3872 “ -Elevator, Goodwillies. 

3S73* nallet. Lead Filled, non-rebounding . . 

3874® '* Rawhide. 



3855 



3858 3857 




£ 


3860 



3863 



3863 3864 


(dual. A. 

Qua). B. 


}1 JO 


80 


45 


«0 


85 


1 05 


1 15 


90 


90 


40 

1 00 

85 


1 25 


1 50 


3 75 


75 


1 35 


1 45 


1 25 


1 15 


55 



3865 3870 



Alt Instruments deskf’n.ited with a * arc lllnstmt«*<). 
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MAX WOCHER & SOX, CINCINNATI, OHIO. 


5S5 



W. D. 1104. 
W. D. 1112. 
W. D. 1128. 
W. D. 1136. 
W. D. 1144. 
W. D. 1182. 
W.D. 1160. 
W. D. 1168. 
W. D. 1176. 
W. D. 1184. 
W. D. 1192. 
W. D. 1200. 
W.D. 1208. 
W.D. 1216. 
W.D. 1224. 
W. D. 1232. 
W. D. 1240. 
W.D. 1248. 
W.D. 1256. 
W. D. 1264. 
W. D. 1272. 
W.D. 1280. 
W. D. 1288. 
W. D. 1296. 
W. D. 1304. 
W.D. 1312. 



Scissors, straight. with one probe point, inches 
<• •* '* •• •• " 6 inches.. 


(ilsl# A. Grade R. 

..$0.75.«o,.v> 

.. .no.;5 


4 inches, (see below).65.85 


II 

•I 

4 M ** . 

•* & •• . 




II 

•• 6 K M . 




II 

•• 1 $ •• . 





•• 717 





4 ' * ..eeee.eeeeeeeee.eee.eeee 

• 



II 

i. ii •• ,j «4 •• . 




41 

II If II ^ M 





«• 

II 

<• 

M 

*1 

It 


" 5 ** Mayo's, slightly curved, sharpi. 1.00. 


" “ •• b'A *• 90 . 

. 6 “ . 1 . 00 . 

•* •* " *•«' " 1.50. 

curved sideways, '>% inches, both points sharp or blunt. 1.33. 

11 n |j ii n ii ii il ii IRQ 


.60 

.70 

1.00 

1.00 


41 

14 

I* 

II 

II 


M 

•4 


angular, I 1 . inches...,. 

•• 5 •• . 

rt ’• . 

artery, with long probe point, straight 
*• - •* •• *' angular 

hospital, heavy, 3 inches. 

•• •• 8J4 “ . 

Mayo's Flap dissecting. 

Physicians'and Nurses', 6’, inches. 


„N5. 

M. 

1 . 10 . 

1 . 25 . 

1.50 

1 . 00 . 

1.10 

350. 

l.uo 


.60 

.65 

.75 

1.00 

1.25 

.90 

1.C0 


.90 


When ordering these scissors, specify points desired, a* illustrated: No. 1, both points blunt; No. 2, 
one sharp point and one blunt point; No. ;i, both points sharp. 
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586 MAX WOCHER & SON, CINCINNATI, OHIO. 


GENERAL OPERATING CASES. 



No. 8 A — Case Open. 

The case has extra space in which the trephine and 
case, 11 inches long, 5 inches wide, and 3 inches high. 


No. 8 A.* Compact General 
Operating Case, “(Multum in 
Parvo) ” in a handsome seamless 
sole-leather case, with handle. 
All instruments aseptible, and 
all knife handlesof latest design, 
one-piece steel, as fully de¬ 
scribed on pages 284 and 285. 

The contents comprise all in¬ 
struments necessary in any or¬ 
dinary operation, as follows: 
Amputating Knife; Amputating 
Saw ; Bone Forceps; Finger 
Knife ; Sharp-Curved Bistoury; 
Tenotome; I Icmia Knife; 2 
Scalpels ; Tenaculum; 1 pair 
Curved Scissors; 1 pair Hrem- 
ostatic Forceps; 1 pair Artery 
and Needle Forceps ; 1 Esmarch 
Rubber Tourniquet with Chain ; 
1 Grooved Director and Aneur¬ 
ism Needle ; Silver Probes, Silk, 
Needles, Wire, etc. 
elevator can be placed. Size of 


Price......$20 00 

“ with Trephine and Elevator added. 23 00 


The above case can l>e furnished in a fine polished mahogany case instead of the sole- 
leather, if preferred. 


No. 8 B. ’ Compact General Operating Case, in a handsome, seamless sole-leather 
case, with handle. All instruments of latest aseptible design. 

The contents comprise the following : Amputating Knife ; Amputating Saw ; Bone For¬ 
ceps ; Amputating Catling ; Metacarpal Saw; Finger Knife ; Sharp-pointed Curved Bistoury; 
Tenotome; Hernia Knife; 2 Scalpels; Tenaculum; 1 pair Curved Scissors ; 1 pair Straight 
Scissors; 1 pair Fean’s Haemostatic Forcepsj 3 pairs l.awson-Taits’ Haemostatic Forceps; 
Matliieu’s Universal Needle Holder for Plain and Hagcdorn Needles; Esmarch Rubber 
Tourniquet with chain ; 1 Grooved Director and Aneurism Needle: Silver Probes, Silk, 
Needles and Wire. Size of case, 11# inches long, byi inches wide, and 3 inches high. 



Price 

•t 


Th« above Case Closed. 


with Trephine and Elevator added 


$25 00 
. 28 00 



No. SB — Case Opcp. 
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MAX WOCHER & SON, CINCINNATI. OHIO. 


5 S7 




SURGICAL POCKET CASES. 


LITTLE’S SURGICAL POCKET CASE. 

This case has the same quality of knives as any of our standard cases, but the balance of 
the contents are made up in two grades. Size of case: 5>£ inches long, 2}£ inches wide, 
1 inch thick. 


Contents: Scalpel; straight bistoury; curved sharp-point bistoury; 
curved blunt-point bistoury; tenotome; tenaculum (or any combination 
of knives ns may be desired); I Pean’s luemostatic forceps; 1 pair 
scissors; combined male and female catheter with porte-caustic; probe; 
grooved director and tongue tie; Gross' ear hook and spoon; dressing 
forceps; exploring needle; needles and silk. In fine leather case. 


No. 5A. Little’s Surgical Case. Quality A. Superior instru¬ 
ments. . 00 


No. 5B. Little’s Surgical Case. Quality II. With same high 
grade knives as above, but having plainer catheters, probes, 
scissors, forceps, etc. . 4 75 


No. ISA. Wocher's Compact Vest-Pocket Case. Contents: 
Wocher's Patent scalpel and straight bistoury ; curved sharp 
and curved blunt-point bistouries; Pean’s luemostatic for¬ 
ceps; scissors; dressing forceps; probe; grooved director 
and tongue tie; needles and silk. In fine leather case; size, 

5 inches long, 2}{ inches wide, )£ inch thick.7 00 


No. 19A. Nurse’s Case. With strap to fasten to belt. Contents: 
Pean's luemostatic forceps; scissors; probes; female cathe¬ 
ter; dressing forceps; magnifying clinical thermometer.... 4 60 


No. 20A. Nurse’s Favorite Outfit. Incase. Contents : Ther¬ 
mometer; hypodermic syringe; dressing forceps; female 
catheter; probe; director and tongue tie; haemostatic for¬ 
ceps; scalpel; scissors. 4 60 
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5Si- MAX WOCHER & SON, CINCINNATI, OHIO. 


EMERGENCY SATCHEL No. i. 



satchel, there are still a number left Into which the doctor may put such things 
Contents are as follows: 


This case Is Intended for the use 
of those who are making a specialty of 
surgery, and who desire to have a case 
in readiness that contains a complete 
assortment of such instruments, dress¬ 
ings, and appliances as are necessary 
for use when the surgeon Is suddenly 
called upon for action. 

The satchel Is of cabinet shape, 
and made of best dark grained leather 
with nickel-plated clasps and lock. It 
Is lined with smooth, light colored 
French calf, and may be washed out 
Inside If soiled. The loops extend 
down one side and across one end, and 
a large pocket extends down the other 
side as shown. On the under side of 
each lid are seven loops, although In 
the engraving they are only shown as 
on one lid All the loops are made of 
the fair French calf, an d after they con¬ 
tain everything we furnish with the 
as he wishes to have always on hand. 


1 Pair Heavy Dressing Forceps. 

1 Pair Heavy Scissors for removal of bandages, clothing, 

etc. 

1 Fine Raior. 

2 Pus Basins. 

1-1 quart Fountain Syringe with Esmarch's Irrigating 
Noiile. 

1 Esmarch Universal Bandage with Instructions on Its 
use for all fractures and dislocations. 

1 Heavy Linen Roll with web strap and loops for such 

Instruments as are needed and which may be washed 
any number of times. 

2 Heavy Zinc Trays which fit Into each other and over 

outside of bottom of bag. 


1 dozen Aseptic Sponges In fine screw capoed bottle. 

1 Glass stoppered metal covered bottls for Chloroform, 

4 oi. 

1 Glass stoppered metal covered bott<e for Carbolic Acid, 

2 oz. 

1 Bottle Carbollzed Drainage tubes. 

1 Bottle Corrosive Sublimate Tablets. 

1 Bottle with screw cap conta'ning 1 dozen Surgeons 
needles, safety pins, plastic pins, etc. 

1 Bottle Antiseptic Catgut Ligatures, 3 sizes. 

1 Bottle Antiseptic Silk Llgrtures, 3 sizes. 

1 H. R. Iodoform box and duster. 

1 Instantaneous Tourniquet. 

1 Nall Brush. 

1 Box Hydronapthol S«op. 

The satchel has two straps with buckles which extend around the outside of the bag, and are so put on. that, when 
the satchel is closed they fit tight and hold on the pans or trays, but when the satchel Is opened are loose enough to admit 
the trays being taken off without unbuckling them. 

In getting up this Emergency Satchel It was our aim to furnish the surgeon with a bag that would hold everything 
that he finds necessary to have with him, and to furnish with it ONLY the dressings that he would have to have at any ope¬ 
ration, and NOT the Instruments, because most operators already have these, or at least have their own ideas as to what 
they want to use. 

The satchel with the above contents In It has hardly begun to be full and the operator tills It with whatever his ex¬ 
perience has shown him to be the most essential. There Is room for ether in the original can. 5 yards of guaze In a tin 
case, a whole pound of cotton, roller and plaster paris bandages, plasters, an Inhaler, an operating cushion and apron, 
and if the operating case is of the late compact style, even for that. If the satchel will not contain the operating case, It 
may be strapped under the bottom of the zinc trays, and make It possible for the whole outfit to be carried In one hand. 

It will be seen that In railroad emergency surgery the satchel will hold enough dressings to suffice for a number of 
Injured persons. 

The great advantage of our outfit Is. that should the operator be called on to operate on other than emergency cases, 
such as lithotomy, laparotomy, etc., It Is only necessary to lake out the amputating case and put Into the linen roll such 
Instruments as are desired, and proceed without further loss of time Price complete. 17 Inches long. 9 Inches wide, 10 
Inches high, $22.50. 

No. 2 is a smaller size for light special surgery, with same contents. Price complete, 16 inches long, 7)4 Inches 
wide, 8 inches high, $20.00. 

Price of Empty large satchel with loops, .-. $10.50. 

. small. .. 9.50. 

Any of the above satchels made of genuine Alligator leather at an additional cost of $5.00. 
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MAX WOCHER & SON, CINCINNATI. OHIO. 5« y 

GYN/ECOLOGICAL AND OBSTETRIC BAGS. 



6585 



6586 


These satchels are designed to carry general necessities as required by physicians, and are made In various 
lengths suitable for Obstetrical, Gynecological, or any other instroincnts. 

They arc made of the l«cst brown or black grained leather, with nickel trimmrd steel frames; supplied 
with spring lock and key; lining of light colored leather, with pocket on Inside. 

Qttal. A. yu.il. B. 

6583 Obstetric or Gynivcolnglcnl ltiig, 10-inch... g » 50 tZ 25 


65SI 

• 6 

aa 

** 


12 

•* . 

265 

2 40 

6585° 

• • 

aa 

a a 

M 

13 


2 85 

2 60 

6536 

• a 

•a 

M 

•* 

li 


3 00 

2 75 

6SS7 

at 

** 

aa 

aa 

15 

at 

3 25 

3 00 

6538 

aa 

aa 

a* 

aa 

14 


3 50 

3 25 

65S9 

aa 

aa 

*• 

aa 

17 

" . 

3 75 

3 50 

6590 

4« 

aa 

aa 

aa 

with 6 lU-oi. glass-stoppered Ixittles, 15-inch, 

3 90 

3 65 

6591 

aa 


M 


at 

61 a •• •• •• i6 •• 

4 15 

3 90 

6592 

aa 

a* 

“ 

aa 

aa 

6 ns •• •• •* it •• 

4 40 

4 15 

6593 

aa 

aa 

aa 

aa 

wide, 12-inch. . 

3 25 


6591 

« 

aa 

aa 

aa 

at 

13 •• . 

3 50 


6595 

aa 

•• 

aa 

aa 

at 

15 “ . 

4 00 


65960 

a 

at 

aa 

aa 


16 " . 

4 25 


6597 

aa 

aa 

4 * 

aa 

at 

17 ■* . 

4 50 

Qunl. A. 

6598 

aa 


•a 

aa 

•• 

with 6 glas*-stcjppered Unties, lVinch... . 


6598a 

aa 

M 

aa 

aa 

u 

M 6 nS-o*. “ " 16 

*! 


6598b 

•• 

aa 

aa 

•• 

aa 

•• 6 ns-o*. •• « 17 

at 




EMERGENCY ItAti. 



6599 


6590' Squarr Cabinet Hag Style, 5K inches wide, 
6 inches high, length ns below, opens on top. no gus¬ 
sets, hence no waste of space when closet!. Made of 
best grade of bag leather, leather-covered steel frame 
with full nickel trimmings, and lined with smooth 
leather, which allows the inside to be denned with a 
moist sponge whenever necessary, making the bag as 
near aseptic as any article of this kind can be made. It 
l* the strongest, neatest, most cleanly, and cheapest 
bag of its kind on the market. It will outwear three of 
the ordinary twigs. 


i fiiKii, id. 


15 

10 

IT 


0 00 
6 25 
0 50 


i-j-o*. noiun. 
" 0 1 '--or. •• . 

" o i ii-oi. ** 

•• 0 l';-Ol. •• , 


$6 25 
0 SO 

6 75 

7 00 


Any of the above Bag., furnished of alligator leather 
at an advance of J2.l<l to J5.00. 


For description, sec page 


All Instruments designated with a • are illustrated. 
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MAX WOCHEK & SON, CINCINNATI, OHIO. 

GYNAECOLOGICAL AND OBSTETRIC BAGS. 



No 6500 A — Closed. 


No. 6500 A — Open. 


We briii}' to the profession a very attractive bag 
of the latest and most desirable pattern, combining 
all the merits of the Cabin Bag in a form which is 
perhaps more pleasing in appearance and at a some¬ 
what lower price. The quality of leather and workmanship is quite the equal of any of our other 
goods. Leather lined. Loops are upon liotli sides of the lids as in the Gcrstcr Bag. Frames 
of brass nickeled or brass polished. Height of bag, 8% inches; width of bag, 5>4 inches. 



15 inches, without bottles.$4 50 

10 “ *' " 4 76 

17 “ “ “ 5 00 

18 “ " " 5 25 


No. 6599 B. BOSTON BAG. 

Made of Oak-Tanned Knglish Saddle Lea¬ 
ther, very soft and pliable, that will wear like 
iron. Capacious pockets for papers, vials, 
small instruments, etc. A 12-inch framed bag 
will take in a 15-inch forcep. 

12 inches, canvas lined, without bottles, £3 50 


13 “ . “ 3 75 

14 <• •« •• '• '• i 15 

Above bags, fitted with C glass-stoppered 

bottles on removable card, extra. 75 

Above lsags, fitted with 0 glass-stoppered, 
metal-capped bottles on removable 
card, extra.. 1 25 



REMOVABLE PAD No. I. 

For Obstetric Bags. 

Containing six 1 j£-07.. bottles. 75c. 



REMOVABLE PAD No. 2. 

For Obstetric Bags. 

Containing six 1^4-oz. safety bottles... $1.85 
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X-RAY TUBES. 

New patterns of tubes are constantly added to our stock as soon as produced. 
We aim to carry the latest inventions in every department of our business. 

All our tubes are made of the purest Thuringian glass, which has many good 
qualities, the foremost of which is that it can be blown very thin and still retain 
its stability. 

1+ Best Imported German Tubes, 

constructed in two grades, hav¬ 
ing various weights of anodes. 

Grade A has extra heavy 
platina anode and extra heavy 
terminal tips, securely adjusted. 

Grade B has platina plated 
anode, cheaper glass and plain 

i 

tips, otherwise same general design as the best tube, and is sold by some firms as 
such, but we do not desire to recommend them to our friends. 



5)500-9508 

German X-Ray Tube. 


Berman X*Ray Tubes. Grade A. Grade B. 

9500* Size 0. diameter of glass bulb, 3 inches. $0 00 

9601* “1, “ “ •* 4 “ 7 60 $6 00 

9602* •" 2, '* " •* 5 “ 10 00 0 60 

9503* "8*, “ " “ 0 “ . 12 00 8 00 

The following have heavier anodes: 

9500* Size 3, diameter of glass bulb, 6 inches. 14 00 12 00 

^507* "4, “ M “ 7 “ 10 00 15 00 

9508* •* 5, “ “ •' 8 “ 17 50 16 60 



9512-9514 


Gundelach Tube, with Reducing 
Attachment. 

9512* Xo.2,diameter,4J inches, $ 9 75 
9518 No. 8, “ 5 “ 10 50 
9514* Xo.5, “ 6 •* 13 50 


Gundelach Tube, with Heavy Anode 
and Reducing Attachment. 



9518-9521 


9518* Type A, diameter 
inches.$15 50 

9519* Type C, diameter 
6inches.$18 00 

9520* Type D, diameter 
6 inches.$18 50 

9521" Type G, diameter 
7 yi inches.$32 00 
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59^ MAX WOCHER & SON, CINCINNATI. OHIO. 


X-RAY TUBES. 



Ml a 


9529 


0530 


95A Patent Universal Regulating Tube No. 6, light anode: diameter, f> inches... $15 00 

9520* “ “ “ •• No. 8. heavy “ “ 7 •* 2i 00 

9580® “ '* " " No. 10, “ “ " « “. 22 00 

9531 “ " " “ No. 11, M “ " 8 •• 27 60 

9531a® '* *• Water-Cooling Tube No. 12 : diameter, 6 inches. .... 26 00 

95316 •• “ . No, 14; " 8 '* ._... 3 t 00 


9532 

9533 
9531 
9535 
5-536 


■9537 

9534 

4-530 

■0510 

W41 


9512 

9543 ® 

9511 


1*545 

9546 

9317 

9518 

9519 
955-1 

9551 

9652 

9553 

9654 

9655 


0656 

905- 


Regulating Water-Cooling Tube No. 15; diameter, 0 inches 
•* •• “ No. 17; •• 8 •• 


32 00 
40 00 


Ventril or Valve Tube . $7 60 

.MonelI Tube .small. $0.75 ; large, 8 00 

Caldwell Tube, for localizing the X-Kay 

to the cavities of the body . 10 00 

Caldwell Tube Holder, with shield. 10 01) 

Pennington Tube . ... 12 60 

Pennington's Shield and Speculums . 10 00 

Kinraidc Tube .-.- . 15 00 

Queen Tube, Scll-Kcgulating . 18 00 

Tubes repaired ; re-exhausted at 
owner's risk. 

Adjustable Holders, plain. $1.25: best.™. 1 50 

'* •' as cut ... 12 00 

•' “ heavy, latest .. 10 00 

X-Ray Plates. Cramer's, furnished 
with envelopes. 

5x 8. per dozen... 15$ 

8x10, " ..... . 3 00 

10x12, “ .... 6 15 

11x14, " .... 7 25 

11x17, " ... 1125 

Ftuoroscope, with barium platinum 

screen. 5 x7 inches............ 8 50 

The same, 6x8 inches.. 12 00 

llarium Platinum Screens at market rates. 

(Hass Vacuum Electrodes, for high fre¬ 
quency work. 1 50 

X-Ray Protective Foil, per lb .. 20 

X-Ray Protective Block Tin, 30 inches 

wide..per foot, 1 GO 

Radiographic Shadow Box, lead-lined to 
put around tubes with various-size open¬ 
ings.-.. 10 00 

iMonetl's Book on all X-Ray Methods in 

Diagnosis and Therapeutics . 15 00 

N-lswangcr's Book on Electro-Thera¬ 
peutics.... 2 GO 
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MAX WOCHER & SON, CINCINNATI, OHIO. 593 


THE BUTLER-COLUMBIA 
IMPROVED STATIC AND X-RAY MACHINE. 

This machine is the same in general construction as No. 1, described on the 
preceding page, but has a more elaborate designed cabinet of extra high finish. 

The same platform and electrodes are furnished as with No. J, and the 
machine is made in three sizes. Write for special prices. 


Batier*C«lumMc Improved Stitlc AUtblnc X. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


X-RAY COILS. 


95S3. In purchasing n machine there are several meritorious points to be taken into con¬ 
sideration which arc possessed only by the Coil shown below. We take pride in stating that 
this machine is giving jierfect and better satisfaction tluin any other coil we have sold. 

The purchaser should not look at a few dollars difference in first cost, but at the difference 
in outfits and final results. The durability should be taken into consideration. This coil has 
the reputatiou for quality. On account of taking a skiagraph in a shorter time than any other 
coil, it eliminates bums. It is the most powerful coil compared to size on the market ; is built 
on the most scientific plans, and it is impossible to burnout or break down. 

The construction of the coil is as follows: The secondaries are built in sections and insulated 
with a special insulating compound. The core and primary are enclosed in a special heavy tnica 
tube, which is so arranged that the primary can be removed without disarranging any other part, 
should there be any occasion. It is well known that to do good X-Ray work it requires a heavy, 
thick spark. The loug, thin, blue spark secured from a static machine is not powerful enough 
for skiagraphic or fluoroscopic work of the chest or jK-lvis. 

These coils work equally as well on the Alternating as on the Direct Currents, with proper 
tnterruptors. 

The interruptor used on the 110 or 230-volt direct current is run by a motor, causing a thin 
mercury jet to be thrown against a series of copper segments, insuring perfect contact. The 
condensers arc of mica insulation, which receives its full charge instantly and gives it up entirely, 
producing more volume in the secondary discharge of the coil. The condcnsors, which are made 
sectional in 0, 12, 18, 21 and 30 layers, are placed in the base of the interruptor, and are operated 
by a switch, so that the operator can throw on as many sections as he thinks necessary to operate 
the coil successfully. • 

The Automatic Electrolytic Interruptor is used on the Alternating Current 00, 125 or 133 
cycles. The automatic clockwork feeds the German-silver wire into the solution at the same 
rate the wire is consuuied by the action of the solution and current. 

As a 12-inch coil is powerful enough for any purpose in general practice, unless it is wanted 
for quick skiagraphic or hospital work, when we recommend a larger coil, we quote the follow¬ 
ing outfit, but can furnish same with 1(5, 18, 20 or 21-inch coils, if desired: 

For the Direct Current, 1 10 volt: 


12-inch Coil. $175 00 

Mercury Iuterruptor. 75 00 

Rheostat. 25 00 

Table, as shown . 25 00 


$300 00 

For the Alternating Current, 104 to 115 volts: 

12-inch Coil. $150 00 

Electrolytic Interruptor. 25 00 

Table, as shown. 25 00 


$200 00 


For 
Prices 
of 

X-Ray 
Tubes 
see 

elsewhere. 

The Gunde- 
lach D or G 
Tube is usu¬ 
ally sold. 

0583 
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THE VICTOR MASSAGE APPARATUS. 

Latest Pattern for Deep Penetration. 



This outfit consists of 
a massage motor specially 
wound to give proper sj>eed 
lor this work, with speed 
controller in base. To the 
motor is attached our No. 1 
Physician's Handle, which 
is unquestionably the hfslon 
tht mat kft for physicians, 
owing to the fact that the 
ititnglh as well as the num¬ 
ber of vibrations is under 
ptt/'tt control 



This outfit consists of the 
No. 1 Handle attached to 
an alternating current mo. 
torso constructed that the 
speed is regulated perfect¬ 
ly by mechanical means, 
thus obviating the constant 
destructive sparking that 
is me.itablt when commu¬ 
tators are used on alternat¬ 
ing current motors. 


VICTOR No. 1 MASSAGE OUTFIT 
for Alternating Current. 


No. I VICTOR MASSAGE OUTFIT for the 
110 or 220-Volt Direct Current. 

This handle is the best one devised for vibratory 
massage ; it is provided with a removable cap. 
which can tic instantly removed and a regulating 
device ex poled, by means of which the strrugth 
of vibrations can tie perfectly regulated front an 
almostimperceptible movement up to a vibration 
of as much vigor as desired. Places are pro¬ 
vided for screwing on the attachments for treat¬ 
ing various parts of the hotly: these vibrntodes 
can be attached so they project either in a 
straight line with the handle or almost at right 
angles to it. The vibrntoty movement is ol a 
rotary nature, which is the most desirable for 
treating the mucous membranes, In abdominal 
and general massage the handle is used, as shown 
in cut, without any attachments. 

Prices. 

For Direct Current for JJo.Volt Current. |70 00 
For Direct Current for 220-Volt Current, 78 00 
The apparatus can also be supplied with a 
No 5 Vibratory Handle instead of the regular 
No 1 Handle. With it the same deep vibrations 
are obtained as with the more expensive out6ts 
on the market. 

Price, iu addition to above, flOOO, but if 
furnished instead of the No. 1 Handle, 
only f’l.oo additional. 

Price of white-enameled iron table, with 

glass shelf and polished oak top, . . f8 00 
Price of carrying case. * 18 00 





ThU motor is guaranteed ngninst burning out, and 
it is a fact that it will last four times as long a* the 
commutator motors ordinarily sold for this purpose. 
Price of outfit, with $5.00 worth of applicators, 

for <V0-cyclc current. $76 00 

Additional for 125 or 183-cyclc current. ... fi 00 
Price of white-enameled iron table, with glass 

shelf and polished oak top. 8 00 


THE WOCHER VICTOR COMBINATION 
ELECTRICAL OFFICE OUTFIT. 

Complete, as shown.or sold separately For 
vibrntorv massage, pneumo massage (facial 
or spinal), cautery, car or eye oscillation, 
diagnostic lamp rheostat. The most complete 
outfit on the market. Price on application 
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MASSAGE AND CAUTERY APPARATUS. 



No. b Transformer and Massage Motor. No. 7 Massage Motor. 


No. 0 Transformer is intended for the alternating current to reduce the current to any 
voltage for cautery work or for illuminating small incandescent examination lamps; has provision 
for attaching cable, sheath and handpiece for nasal drills, saws, etc., and for attaching the 
Victor Vibratory Massage handle, with speed controller, the latter being used also for operating 
a vacuum pump for operating Siegel liar Otoscopes, Pneumo-Massage Handles, Eye Massage 
Cups, etc. It is the most complete apparatus on the market. 

No. 7 Massage Outfit is the same as the above, without the transformer for cautery and 
diagnostic lamps. 

No. 6 Transformer and Massage Motor, for the 104 or 115-volt, 00-cycle alternating 


current. $100 00 

Additional for 125 to 133-cycle current. 10 00 

No. 7 Massage Motor, for 104 to 115-volt, 60-cycle alternating current. 76 00 

Additional for 126 or 133-cycle current. 6 00 


PRICES OP EXTRAS. 

Massage Handle, Cable and Sheath, with six vibratodes, 

for various surface or internal use. $35 00 

Pneumo (Air) Attachment, for skin and facial mas¬ 
sage, with tubing, couplings, etc . 7 00 

Siegel's Otoscope Attachment, for ear massage . 2 00 

«‘ " •• plain, for ear massage, 1 25 

Eye Massage Attachment, single. 2 00 


FOOT-POWER VIBRATORY MASSAGE 
OUTFIT. 

Designed to ba used where electric current is not available. 
It is found as effective as the Electric Vibrator shown above. 

Price, with regular Vibratory Massage Handle and six 
Feot-Power Vibratory M..s. K c vibratodes . $65 00 
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THE No. 200 SNOW WHITE ELECTRICAL OFFICE 

EQUIPMENT, 

WHITE MARBLE PLATE, WHITE GLASS DRAWER 
FRONTS, WHITE ENAMELED BASE AND CABINET. 


This Cabinet, while the most 
handsome and attractive Office 
Apparatus on the market, is at 
the same time constructed on the 
most Scientific Electrical Princi¬ 
ples. 

It is furnished for the Direct 
Lighting Current, Altering Cur¬ 
rent or Dry Cells, and when or¬ 
dering same, state kind of cur¬ 
rent you have. 

For the Direct Lighting Cir¬ 
cuit, it is directly connected to 
your lamp. socket by means of a 
connecting plug accompanying 
the apparatus. 

For the Alternating Circuit a 

Motor and Generator are p'aced 
on the shelf under the cabinet on 
white marble, this accessory ap¬ 
paratus transforming the current 
into a direct current. 

For Dry Cells. Where the 
Lighting Current is not available 
we place 44 Dry Cells in the Cab¬ 
inet in back of the plate. 

Unlike the Chicago makes of 
switch boards, which are sup¬ 
plied with a Graphite Rheostat, 
this apparatus has a German sil¬ 
ver wire current controller, grad¬ 
uating thecurrent from minimum 
to the strongest with uniformity, 
while a Graphite Rheostat be¬ 
comes worn after a few days’ use, and gives no constant uniform current. 

It is especially adapted for the Galvanic current, Electrolysis, Cataphoric, 
and for obtaining Physiological and Therapeutic effects not derived from any 
other similar apparatus. 

This plate will furnish a graduated current for miniature lamp illumination 
from 2 to 10 C. P., end a constant and interrupted galvanic current from 0 to 
70 volts. 

The interrupting feature of this plate is very unique, making an absolute 
make and break which makes the very light or heavy interruption, similar to a 
pulsating effect, and acts on the same principle, and accomplishes better results 
than the Rheotome furnished on other apparatus. It is electrically operated, not 
operated by a key and clockwork, and is constantly ready for work with any 
amount of interruptions, from (JO to many thousands per minute. 
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This Milli Ampere Meter is of improved model, having a shunt, and the 
Faradic Coil is also of first-class construction. 

The Switch Board is equipped with all necessary shunt lamps, switches and 
binding posts, all parts being marked so that anyone can easily understand to 
properly operate it, also S]K>nge Electrodes and Cords accompany same. 

The Cabinet is of elaborate and attractive design, is of ivory white enameled 
rubbed finish, with double beveled plate glass doors, and has 3 glass lined drawers, 
having white opalite glass fronts with nickel plated trimmings. The base is of 
metal, baked white enameled finish. 

It is furnished with various equipments, as follows: 

No. J00 Snow White Electrical Equipment for the 110 V. 

Direct Current.f 100.00 

N'o. 201 Snow White Klectrical Equipment with Transformer 

and Cautery Rheostat for 110 V. Direct Current.... 155.00 

Xo. 202 do. with Motor-Dynamo for the Alternating Current. 185.00 

Xo. 203 do. with Motor-Dvnamo and Cautery Rheostat for 


Alternating Current. . 200.00 

Xo. 201 do. with -II Dry Cells. 110.00 



THE No. 210 OAK CASE 
ELECTRICAL OUTFIT. 

This outfit is somewhat plainer than 
the Snow White Equipment, still is very 
desirable, and is meeting with good satis¬ 
faction wherever sold. 

It consists of a highly polished Ten¬ 
nessee Marble Plate upon which the fol¬ 
lowing are mounted: 

Faradic Coil, Graduated Automatic 
Clockwork Rheotome, Graphite Rheo¬ 
stat, Improved Milli Ampere Meter with 
Shunt and all necessary Switches for 
selecting the Galvanic and Faradic Cur¬ 
rents. 

Xo. 210 Oak Case Electrical Outfit 

for the 110 Volt Current.$75.00 

Xo. 211 do. with -14 Dry Cells en¬ 
closed in the case . 85.00 

Xo 212 do. for the Alternating 

Current.1C0.UO 

Either of our ‘200 or 210 series of 

plates are of high grade construction 
with first-class meters, etc., unlike many 
on the market which have very cheap 
and faulty constructed details. 
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THE PROFESSIONAL COMBINATION BATTERY. 


A Good, Portable 
Battery at a Low 
Price. 

J* J* 

This outfit is the same as 
the Professional Galvanic, 
with 30 dry galvanic cells. 
Has cell selector, polarity 
changer, inilliamperc meter 
and first-class faradic coil, 
operated with separate dry 
cells. This battery gives a 
galvanic and a faradic cur¬ 
rent. 

No. -1 Combination 30-Cell 
Galvanic, with Faradic and 
Meter. Price.£ 10.00 

No. 2 Combination 30-Cell 
Galvanic, with Faradic, no 
Meter. Price.£30 00 


No. 3 Combination Professional IS Dry Cell Galvanic No. 4 Combination Professional 15-Cell Galvanic and 
and Paradic llattcry, no Meter. Price.J.’t 00 Faradic Battery, no Meter. Price. 1 22 00 
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ELECTRIC-LIGHT FIXTURES. 



cm 


PHILLIPS’ ELECTRIC HEADLIGHT, for use 

with Transformers, Cautery Batteries, or 
Dry-Cell Electric-Light Batteries. 

In ordering, state what voltage or on what 
circuit it is iutended to be used. 


5124. Plain .$6 50 

5124a. Improved. 8 60 




5124b 


5121k 


ELECTRIC LAMP, with Re¬ 
flector with Handle and 
Attachments, for nurses 
to hold at point of opera¬ 
tion. 

5124b. Price . $2 50 

5124k. ROCHESTER CURRENT 
REDUCERand-CONTROLLER. 

This controller is used on the di¬ 
rect or alternating current, re¬ 
ducing the current to the point 
where all diagnostic lamps rang¬ 
ing in voltage as high as eighteen 
volts can be perfectly used. 

Price, with blue globe. .. .$11 00 



5124k 


5124k. STUCKEY’S HEAD LAMP FOR DIRECT 
CURRENT (to be used without rheostat). The 

feature of this lamp is it can be instantly attached to 
any lamp socket. 

Price, complete . 00 
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NEW INSTRUMENTS. 

NEW INSTRUMENTS OF EVERY DESIGN AS USED LOCALLY OR ABROAD 
FURNISHED ON APPLICATION. 


Mayo’s Needle Holder.$5.00 

Mnyo-Siiupson Retractor.10.00 

Mnyiiihiiu Gastro Enterostomy Forceps. 5.00 

Mayo’s Ring Dissector. 1.50 

Mayo’s Vein Dissector.3.50 

Mayo’s Gall Bladder Scoop.2.50 

Mayo’s Dissecting Scissor. 2.50 

Mayo’s Soft Rubber Drainage Tube.... 1.25 

Celluloid Thread, per skein, 3 sizes.25 

Ferguson Grooved Staff. 2.50 

Boldl’s Tucker . 75 

Mayo’s Catgut Needles.per doz., 1.00 

Mayo’s Intestinal Needles. “ 1.00 

Mayo’s Moynihan Needles.... “ 1.00 

Mayo’s Catgut. " 2.50 

Mayo’s Steel Abdominal Retractor .... 2.75 
Aprons, Surgeons’while rubber,per doz.,15.00 
Aprons,Surgeons’ pure gum,(light) “ 21.00 

Adhesive Dam . 1.50 

Donilleld's Antcro-Utcro Retractor.... 2.50 

Brewers’ Perineal Tubes.per doz., 6.00 

Bed, Hot Water for Operating Tables. 

Send for description. 

Ballenger’s Septum Instruments. Send 


for literature. 

Bowie’s Stethoscope, flatiron shape... 4.50 
Carslen’s Improved Steel Pelvimeter. . 3.50 

Beck’s Laparotomy Spoon.3.50 

Gniteras l’rostatic Forceps.4.50 

Brunuer’s Stomach Clamp.5.00 

Hobson’s Gall Stoue Scoop.2.50 

Oclisnor’s Abdominal Retractors, 2 sizes 

each.1.25 

Colostomy Plug, McBurney’s. 2.00 

Colostomy Pad Rubber.5.00 

Crlle’s Pneumatic Pressure Suit. Send 

for description. 

Callieler Lubricant, Tube.25 

Freer’s Septum Instruments. Send 

for literature. 

Ferguson’s Wing Catheters, rubber. 


. per doz., 12.00 

Head Caps, operating, rubber... .each, 1 .25 
Killian’s Instruments for Tracheoscopy, 
Bronchoscopy and Oesophagoscopy. 

Send for literature. 

Hypodermic Syringes. hospital pattern, 
aseptic, in box with metal rack and 
2 Standard Hypo Needles, .per doz., 8.00 
Fleet rieally lighted instruments. Send 

for catalogue. 

Richter’s New Uterine Dilator.5.50 

Smith’s New Tenaculum Forceps.3.25 


Sphygmomanometer, Riva Rocci, plain 

form, for hospital use .$6.50 

Sphygmomanometer, j>ortable form, 

with jointed manometer, in case .. 8.50 
Massage Apparatus, latest enclosed, 

type motor.70 

Micknlicz's Intestinal Clamp.5 

Brunner’s Intestinal Clamp. 7 

Kelly’s Appendectomy Clamp Forceps. 6 

Heed’s Broad Ligament Clamp .6 

Franklin’s Empyema Trocar & Caiiula, fi 

1’help’s Empyema Tube and Plate . fi 

Thompson’s Laryngeal Syringe.2 

M oeller’s Tonsil and Nasal Snare .5 

Home’s Internal Pelvimeter .5 

Law’s Rectal Instruments. Send for 

description . 

Murphy’s Drainage Tube Button.2 

Frank’s Anastomosis Coupler, made of 

bone. 2 

Levin's Fistula Button, for physiologi¬ 
cal purposes. 4 

Gnstro-Fnterostomy Button, small end 
to rest within stomach or gall 

bladder .3 

Harrington's Anastomosis Ring and 

Handle . 1 

Simpson’s Self-Retaining Abdominal 

Retractor. 1C 

X-Rny Machines—new styles. Send 

for catalogue . 

Young's Mod. of Roltinis Incisor with 

4 blades . DC 

Young's Retractor for prostatectomy.. 3 
Young’s Retractor for prostatectomy, 
small .3 

Young's Lobe Fcps., for holding pros¬ 
tatic gland .5 

Young’s Lobe Fcps., for holding pros¬ 
tatic gland, small.5 

Young’s Tractor, for prostatectomy.... 0 
M’yetlt’s Syringe for vascular neo¬ 
plasms,' 25 C. C... ..2 

Wyeth’s Syringe for vascular neo¬ 
plasms, lot) C. C.C 

W’etlierill Hygromed.6 

W’etherlll Torfuge, improved centrifuge 5 
Wetlierill Torkrit,improvedhematokrit 3 
Wetherill Differential Percussion Steth¬ 
oscope. 3.75 

Wellierill Color Test for blood, urine, 

etc.1.75 

Water Jackets for wrist, $1.25; knee, 
$2.00; ankle, $1.75; elbow, $150; 
scrotal, $2.26. 
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ELASTIC STOCKINGS, KNEE CAPS, ANKLETS, 
ABDOMINAL BELTS, ETC. 

For the Cure, Relief or Treatment of Varicose Veins, Weak, Swollen or 
Ulcerated Limbs, Corpulency, Abdominal Weakness or Tumors. 





THE CHASE SPRING TRUSS. 

Good Grade. 

Single.J2 00 Double.60 

Common Trusses from <1.00 upward. 


SPINAL AND LEG BRACES. 


THE ELASTIC NEW YORK TRUSS. 

Single.<1 60 Double.$2 50 


THE GARTER STOCKING. 


Cotton..*...$8 00 

Best Silk. 3 00 


Relieve many foot troubles. You may be flatfooted 
and don’t know it. Send for description. 


We make all kinds of Orthopedic Appliances for 
Spinal Curvature, Hip Disease, Weak Ankles, Clubfoot, 
Extension Shoes for Short Legs, etc. 


Send for Brace Catalogue. 


FLATFOOT SOLES. 


THE EMPIRE 
ABDOMINAL SUPPORTER. 


The l>est low-priced Support for women or fleshy 
men. Give size around body. 

Price.J2 50 



SUSPENSORY BANDAGES. 

For Men. 


Without the Leg Straps.JO 50 JO 75 

With Leg Straps (Army and Navy), 16 1 00 


J1 00 
1 50 


FINE SHOULDER BRACES. Price: Men’s, J2.60; Boys', J2.00; Ladies’ and Girls’, fl.60. 
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MAX VVOCHER & SON, CINCINNATI, OHIO. 



A PROFESSIONAL ELECTRIC 
BATTERY. 

With Dry Cell nn<! Electrodes; 
first class. 

Price . «5 00 

EXTRA DRY CELLS 

For running Batteries, Electric Bells, etc. 
Price, each. 25c. 


butler 

My Hit 
! 


For Stables, Farms, Household or Factory. 
Contains everything needed, with full directions 
how to handle the injured. 

Price.57 00 


W nmwJovAL SArrtn •" 


ACCIDENT CASE. 



MICROSCOPES. 

Prices from.55 00 to 5100 00 


MAGNIFYING GLASSES. 

Prices.50c., 75c. and 51 00 

BATH CABINETS. 

Every household should have one. Now, 55 50 each. 




ARIIFICIAL EYES. 

We have thousands to select from and can send a 
variety to you. 



London Horn. 


EAR TRUMPETS. 

Every known device; many new ones. Send for booklet, free. 

London Horn. $2 50 and 55 60 
Conversation Tube: 

Small.2 60 

Powerful.5 00 

Conversation Tube. 
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KITCHEN RANGES AND UTENSILS. 


\ 



We have furnished the kitchens in some of the largest Hospitals and .Sani¬ 
tariums in the United States. 

The following are some of the Hospitals furnished : 


Central Hospital for Insane, Indianapolis, Ind. 

National Military Hospital, D. V. S., Dayton, O. 

National Military Hospital, I). V. S , Marion, Ind. 
National Military Hospital, D. V. S., Leavenworth, Kas. 
National Military Hospital, D. V. S., Johnson City, Tenn. 
Columbus State Hospital, Columbus, O. 

Ohio Hospital for Feeble Minded Youth, Columbus, O. 
Ohio Institute for Blind, Columbus, O. 

Dayton Insane Hospital, Dayton, O. 

Miami Valley Hospital, Dayton, O. 

Toledo State Hospital, Toledo, O. 

Cincinnati Hospital, Cincinnati, O. 

West Penn. Hospital, Pittsburg, Pa. 

Unioutown Hospital, Unioutown, Pa. 

John Hopkins Hospital, Baltimore, Md. 

Longview Hospital, Carthage, O. 

Hospital for Kpileptics, Gallipolis, O. 


For Catalogue, Information and Proposals 

Address 

THE JOHN VAN RANGE CO. 

General Kitchen Outfitters 

5th arid Broadway Street, CINCINNATI, OHIO. 

•Mention our name, Max Wocher & Son, tor reference. 
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MAX WOCHER & SON, CINCINNATI, OHIO. 


AMERICAN LAUNDRY MACHINERY. 



STEAM JACKETED STERILIZER AND WASHINQ MACHINE. 


For use in Hospitals and Asylums for tlie Disinfection and Washing of foul clothing, 
linen, etc. 

This important addition to the Laundry Outfit of Hospitals and Asylums was first devised 
by us. and has been introduced into many prominent Institutions of the Country. 

The Sterilizer shown above combines in one machine a dry heat sterilizing oven — a live 
steam Sterilizer — and a Reversing Washing Machine. 

A few of the Hospitals equipped with American Laundry Machinery : 

Christ Hospital, Cincinnati, Ohio. 

Betliesda Hospital, Cincinnati, Ohio. 

St. Francis Hospital, Cincinnati, Ohio. 

Lakeside Hospital, Cleveland, Ohio. 

Cleveland State Hospital, Cleveland, Ohio. 

West Penn Hospital. Pittsburg. Pa. 

HomcefMthic Hospital, Pittsburg, Pa. 

* Allegheny General Hospital, Allegheny, Pa. 

Methodist-Fpiscopal Hospital, Philadelphia, Pa. 

Bellevue and Allied Hospitals. New York, N. Y. 

Mt. Sinai Hospital, New York, N. Y. 

St. Lukes Hospital, New York, N. Y. 

Presbyterian Hospital, New York, N. Y. 

Roosevelt Hospital, New York. N. Y. 

Fordham Hospital, New York. N. Y. 

New York City Hospital, New York, N. Y. 


FOR CATALOGUE, INFORMATION AND FKOFOSAI.S. ADDRESS 

The American Laundry Machinery Co., 

CINCINNATI, OHIO. 


Mention our name, Mas Wocher A Son. for reference. 
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HARVARD MEDICAL 
LIBRARY 



RONTGEN 


THE LLOYD E. HAWES 
COLLECTION IN THE 
HISTORY OF RADIOLOGY 


^Harvard Medical Library 
in the Francis A.Countway 
Library of Medicine -Boston 


VERITATEM PERMEDIClKAMOy^RAMUS 
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\^ V CATALOGUE ^ 

Third Edition 

-OF- 

ROENTGEN X-RAY APPARATUS 

AND 

ACCESSORIES 

Apparatus for the Generation and Application 
of High Frequency Currents. Apparatus 
for the Therapeutic Application 
of Light Energy. 



The Kny-Scheerer Company 

225 to 233 Fourth Avenue 

NEW YORK 
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fcKTKKt.li kCCOKDIXO TO ACT OF CONI.Kfca" 

IN TUT YEAR NINETEEN IICN DR ED AND FIVE, RV 
THE KNY-SCHEEREH COMPANY, IX Till 
OFFICE OF TIIE LIHKAKIAX OF CON¬ 
GRESS, AT WASHINGTON. 


(C) Jeff Behary 2019 


796 





-the: k n v - sc h e: e: r e: r company's exhibit 

DKPARTMCNT O f L U C M A U AMT R 

Louisiana purohase Exposition, 3x. Louis, mo. 

1004 

AWAHOSl X WO ORAMO PRIZES. 

FOUH OOLD MKOALS. 
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The Kny-Scheerer Company, New York. 

Tclnrrniililr At! dr can i EXILAY—NEW—YOltK. 

»■ -.. . . - ~ ~ ■= € 


INTRODUCTORY REMARKS. 


The news of Roentgen's discovery came to the world from Vienna in December, 1895. 
On the twenty-third of January, 1890, Wilhelm Konrad Roentgen, at that time professor of 
physics at IViirzburg, demonstrated his discovery for the first time at a meeting of the Physico - 
Medical Society of that city. 

We can already speak of the history of this subject. Much, that is of a positive nature, 
has already been accomplished within this brief period, but the discovery has also given rise to 
many controversies, and to many erroneous views. 

It is not just that the favorable aspects alone of such a discovery be discussed, the errors 
which are connected with it must also be met and disposed of. 

In Roentgen's own communications concerning his discovery we can find almost all the 
information and observations relating to the physics of the subject which we possess from all 
other sources up to the present time. 

The peculiarities of the X-Rays, especially their diffuse reflecting properties, which have 
furnished such a field for work to those who have had to deal with the mechanical side of the 
subject are referred to in Roentgen s communications. He has explained in a brief manner and 
yet almost exhaustively the facts relating to their existence and their effects. 

Only in one particular has pure physics suggested anything really new since the original 
discovery was made: In the Investigation of the nature of X-Rays and their application we 
have made a great advance since that time. 

We propose to sketch the historical development of the technical side of the subject, 
which to-day furnishes occupation for hundreds of workmen throughout the world besides a 
large number of electrical engineers. 

Roentgen himself used for his investigations a Ruhmkorff induction coil with an interrupter 
and a tube of high vacuum, such as were then used for investigations on the cathode 
rays. These constitute the essential elements of the subsequent Ronlgen armamentarium: 
Induction Coil—Interrupter—Vacuum Tube. 

Next in order the attempts were made in every direction to repeat the experiments of 
Roentgen. The electro-mechanic and the glass blower could not produce induction apparatus 
and vacuum tubes fast enough to satisfy the suddenly created demand. Everything which 
served for the generation of electricity of high tension, including large and small varieties of 
induction apparatus, Holtz's, Topler's, and Wimshurst's machines were brought into requi¬ 
sition, and some went so far as to construct a spark apparatus for themselves with the outlay of 
infinite labor and pains. 

The varieties of vacuum tubes which were devised can be numbered by the hundreds, 
and most of them produced only sorry results. Thousands and thousands of dollars were spent 
for no practical utility in the hurry' and urgency connected with this important and far-reach¬ 
ing event. 

How great was the happiness, after repeated disappointments with the feeble illumina¬ 
tion from the Barium-Platino Cyanide Screen, if one happened to discover that X-Rays were 
really present. 
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With the majority of experimenters the first Roentgen pictures displayed concealed metal¬ 
lic objects and the outline of the human hand. They were all equally faulty, indistinct and de¬ 
ficient in clearness of contour. 

The X-Rays, in these earlier experiences, emanated from different points, mainly from 
the glass walls of the tube upon which the cathode rays were impinging. Under such conditions 
the extensive use of X-Rays by physicians for therapeutic purposes was out of the question. 

Then Roentgen himself or his associate Zehnder supplemented his first discoveries by an 
additional communication. In paragraph 20 of this communication published in the proceed¬ 
ings of the P/t ysico- Me die a / Society of IV&rzburg he announced that he was then using a dis¬ 
charging apparatus (X-Ray tube) in which a concave aluminum mirror served as a cathode 
and a platinum disc as an anode. 

If it had not been possible by such means to produce a central projection the general use 
of X-Rays for the inspection of the thorax and pelvis might have been impossible. From this 
moment, with the discovery' of the so-called focus tube, the Roentgen system may be said to have 
begun. 

In order to understand the first as well as the subsequent stages of the evolution of this 
question we must understand with clearness tbe conditions under which this system can be of 

service. 

The Roentgen technique is a technique which belongs to the domain of physics, and must 
refer back to that foundation at every step in its progress. Consequently it differs materially 
from the electro-technique which stands independently nnd powerfully upon the broad basis of 
abundant experience nnd knowledge. 

The establishments in which machines for the production of electric light and electric 
power are constructed are therefore not the places in which one would expect to construct 
Roentgen apparatus. In the manufactu e of electrical appliances in general the electrical engi¬ 
neer constructs machinery for his fellow engineers. The machine which is planned by one, as 
constructor, and is then built up in the workshop, is passed upon and tested by tne other who 
usually receives it with more or less knowledge as to its vnlue which is based upon more or less 
antecedent experience, upon opinions which have been acquired by such experience, nnd upon 
laws which have been similarly acquired. 

But in the construction of the Roentgen apparatus the market was of a different character, 
for it was obliged to deal with the manufacturers of instruments for physicians. These were 
novices who had ordered the building of Roentgen apparatus, novices who were not in position to 
pass critical judgment upon the machines which they had ordered. Still less were they in a 
position to do this because at first there was no common standard for opinions, no experience, 
ami no practical work which had been done upon this subject. Even to this day there is com¬ 
paratively little of this experience in existence. It was, therefore, impossible at first to decide 
as to what was good and what was bad. One man pra sed the identical thing that was blamed 
by the next man, nnd controversies arose about things which now seem too clear to give rise to 
such uncertainty. These two conditions prevailed at the same time. 

The enormously expanded electrical technique, the art of this electrical engineer, did not 
trouble itself about the construction of this electrical apparatus. Hence the construction of the 
Roentgen apparatus slipped out of the hands of the electrical engineer, and was transferred to 
the workshops of surgical instrument makers and mechanics. 

Erroneous and futile efforts in abundance were the inevitable consequence. As is usually 
the case those who were imperfectly equipped as to the fundamental principles which obtained 
in this matter, and who were lacking in judgment, made themselves conspicuous at this time. 
The result was that hundreds and thousands of dollars were taken from physicians under such 
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conditions, and nothing of nny prn tical value was given in return. It was at this time that 
errors arose which were absurd, and yet could not be easily controverted, as for example that 
the efficiency of a Roentgen apparatus must be estimated simply by the length of the spark. 
It was at this time that designs for interrupters by the hundreds sprang like fungi from the 
ground, and differed in appearance only in the slightest degree. These were thrown upon the 
market with great flourish of trumpets, and were sold one after another with no practical benefit 
as a result. This was the time which brought discredit upon the entire Roentgen procedure and 
great depreciation of its real value. Notwithstanding all these disadvantages and mishaps the 
system still survives. 

What physician is there who went through this period, and patiently endeavored to work 
out all the problems, to solve all the errors which came in his way until he had finally acquired 
a volume of information, a critical opinion, a conclusion upon this subject which he could call his 
own, what physician is there, we say, who will admit at the present time that there is any par¬ 
ticular difficulty in the Roentgen system of treatment? What physician, who is a specialist in this 
line, who will not concede that the general practitioner, the novice, can now in a very short time 
reach the same high plane of knowledge in this department which he was able to reach only 
after the greatest effort? 

After the discovery' of the so-called focus tubes, marked progress was made by numerous 
manufacturers in the production of Roentgen tubes. Rosenthal was one of the first who per¬ 
fected the tubes on the basis of theoretical calculations. He made his cathodes barely percepti¬ 
ble externally, made the tubes as large as possible, and in that way improved the conditions for 
the generation of the cuthodul rays and for the life of the tube as welL 

In 1897 came the methods for regulating the vacuum of the discharge apparatus (X-Ray 
tube) which were first put in practice in France. Small quantities of caustic potash, caustic soda 
and other substances were placed in an accessory glass chamber fused upon the X-Ray tube proper, 
and as the chemicals were heated they gave off gas which lowered the vacuum in the tube. 
These methods reached perfection after the Villard invention of fusing palladium metal into an 
accessory chamber, and by the methods of regeneration devised by Sayen of Philadelphia and 
Muller of Hamburg. 

The invention of the motor-interrupter did not signify a real advance. It signified rather 
a complication, and complications in an instrument which is placed in the hands of those who 
arc uninformed on such matters are only permissible when they introduce great com| ensatory 
advantages. But the advantages which were to be derived from the motor-interrupter were 
not great. It is true that the interruptions were somewhat more regular, and could be con¬ 
trolled somewhat more readily than under the conditions which previously existed, but this was 
only a slight advantage, for actual regularity was not attained, and the upward increase in fre¬ 
quency quickly reached its limit as was shown by the oscillations of the column of mercury. 

Following a suggestion of Edison in 1897 a screen of tungstate of calcium was manu¬ 
factured, which when placed upon a suitable plate materially increased the influence of the 
X-Rays by its own blue fluorescence, and in that way shortened the time which was necessary 
for exposure to them. 

The first attempts at the diminishing of the diffuse reflection of the X-Rays, made, it is 
true, without investigation into the actual relations which existed, appear to have originated in 
France. According to Dollinger s account Buguet, Radiguet and Guichard were the first to 
use metallic surfaces and metallic boxes in the examinations with Roentgen rays. This was in 
1S97-8, and may be regarded as the beginning of the existing comprehensive system of ex¬ 
aminations by means of diaphragms. 
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The situation of the Roentgen rny art during those particular years can be conveniently 
followed by means o‘ the exhibits which appeared at the annual meetings of physicians, which 
included exhibits of the various forms of Roentgen ray apparatus made by different manu¬ 
facturers. It was quite observable at these exhibitions thut progress was being made from 
year to year, but a hundred new inventions could be seen, which disappeared from public 
notice almost as quickly as they came. Everything pertaining to this art seemed to bear upon 
its face the evidence of uncertainty. Everywhere it was noteworthy that the apparatus did not 
seem to be based upon profound comprehension of the subject, and upon thorough understand¬ 
ing of physical laws which were included by it, but on the contrary all things seemed to have 
been constructed upon a basis of opinions and often upon erroneous and superficial ones. The 
object,which was aimed at in these various inventions seemed to be to produce an effect, to 
amaze and astonish people, for this always produces a profound impression upon those who are 
superficial in their examinations and in their judgments. 

In the years 1898and 1899 the general impression in regard to the technique of the Roentgen ray 
apparatus among physicians was as follows: The greater the length of the spark the better would be 
the apparatus. The number of interruptions in the current must be so great that the light in the tube 
would not flicker. Accumulators or storage batteries served as a means of current supply, or the 
connection was made with the current circuit of a public lighting plant. In the latter case suit¬ 
able means had to be provided for lessening its strength and tension by appropriate resistance ap¬ 
paratus The mercury interrupter was generally in use. The X-Ray tubes with arrangements for 
the regeneration of the vacuum were beginning to become known, and were regarded as valuable. 
The Tube itself was gradually being constructed with a heavy anti-cathode, the latter sometimes with 
surrounding or connecting chamber by which the anti-cathode could be cooled with a current of water 
when tube was in use. 

There was an abundance of unnecessary and inferior apparatus upon the market. People had not 
yet learned to protect their eyes at each transillumination, most methodically, from actinic light, and 
they still worked with the fluorescent screen in imperfectly darkened rooms. 

The relation between the degree of vacuum which is produced in a tube the power [of penetration 
of the X-Rays, their chemical effect, and the formation of secondary rays were questions which were not 
as yet generally understood. It often happened that one obtained bad results or results that were Iackin9 
in uniformity. As to the cause of the bad results the explanation teas not yet at hand. 

There was a great deal of literature and a great deal of uncertainty upon the subject. The text 
books gave defective explanations in regard to the actual physical structure, the process of induction 
and the real method of procedure with the apparatus. The physician, however good his intentions may 
have been, was not in a position to find just where he stood quickly and accurately in regard to procedure. 
He, however was allowed to pay the bills for finding out all these things and he gradually became inclined 
to withdraw from the practice of radiology His experience became less and less satisfactory on 
account of the inconstancy of his results, and there was a perceptible reaction which discredited the 
illusions of earlier years 

During th s period two events occurred which gave their impression to the epoch which 
followed. One of these events was the invention of the electrolytic interrupter by Wehnelt 
in 1$99. In this instrument was produced an interrupter of unprecedented efficiency, the fre¬ 
quency of its interruptions exceeding that of all others which had previously been devised to an 
enormous degree, and eliciting from the induction apparatus real bands and showers of sparks. 
In certain cases in which it was tried it soon succeeded in shortening the time of exposure com¬ 
pared with that which had usually' been required. It is easy to understand how the atten¬ 
tion of all, who were concerned in this subject, was quickly turned to this new discovery. 
Wanting in discretion as the market was it took possession of this treasure without hesitation. 
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Those who were concerned only about the sufficiency’ of the current believed they could not get 
along without the new apparatus. People expected everything from it even to the perfection of 
the entire Roentgen technique. They expected the time of exposure to be limited to a moment, 
and absolute certainty in results, in which particular they had hitherto failed. They expected 
too much, and the result in many cases was disappointment and reaction. Not that Wehnelt's 
discovery was unimportant, or the progress which had been brought about by’ his efforts was 
not noteworthy; but the fact was overlooked that from the laboratory experiment to the practical 
employment of the finished structure was a long step, and much labor and labor too of a techni¬ 
cal character was necessary* before this step could be taken. 

The electrolytic interrupter also had disadvantages which, under certain circumstances, 
could be and were full of annoyance. It disabled the X-Ray tubes then on the market, made 
many of the inslm meats to which it was attached uncontrollable, and in many instances would not 
work at all. It became hot after it had been in continuous use for some time, and was often out of 
order, in short it was a source of annoyance. The fact was that the instrument was not yet per¬ 
fected in itself, and the whole armamentarium had to be differently constructed so as to 
adapt it to the requirements of Wehnelt's invention. Failure to obtain the results which 
had been anticipated with this new electrolytic interrupter once more proved a drawback to the 
whole system of treatment. Disappointments had already been numberless, and now this new 
invention, which had been seized with such confidence and hope had proved an additional dis- 
apixiintment The impatience, the want of confidence on the part of physicians steadily in¬ 
creased. More and more the experience which had been gained seemed to be relegated to the 
hands of a few specialists, the general practitioner being eutirely’ left out. A wide-spread sus¬ 
picion of the whole method prevailed. 

Other forms of electrolytic interrupters were also placed upon the market, but they had 
even fewer merits than Wehnelt's to stimulate the confidence of those who were relied upon to 
buy and use them. The confidence which was essential to effective co-operation between 
mei hanical art and medicine had received n staggering blow. 

At an exposition of Roentgen apparatus in Hamburg (subsequent to 1900) an improvement 
in the primary’ of an induction apparatus was exhibited which is known as the Walter regulable 
Inductance. Walter proved experimentally that the tension of the secondary closing current 
increases in direct proportion with the amount of primary tension, and in almost inverse propor¬ 
tion with the amount of self-induction in the primary coil. By increasing the amount of self- 
induction in the primary’ coil the closing tension in the secondary' coil becomes therefore dimin¬ 
ished, whereby the life and scope of regulation of a •■soft" X-Ray tube are considerably aug¬ 
mented. If one diminish the self-induction, for instance, by’ sending the primary* current 
through fewer windings of the wire, a greater current strength must be employed if the mag¬ 
netic and inductive effects are not to be impaired. 

The new induction apparatus which Walter exhibited had the primary coil wound for the 
purpose of variable self-induction. This was effected by arranging the windings of the primary 
coil in several divisions, and allowing the current to flow through one, two, or more of the divi¬ 
sions by means of a suitable switch. 

In combination with Walter's improvement on the induction apparatus the problem of 
successfully employing Wehnelt's invention of electrolytic interrupter was solved. 

Other important discoveries had been made to which attention must now be called. One 
was the discovery by Moritz, of Munich, which is known as orthodiagraphy. It consists in a 
method for determining the actual sue of the internal organs of the body by means of X-Rays. 
It has been of especial service in giving exact measurements of the heart, and as it can be con- 
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trolled with exactness and precision, it has been of great service in* the practice of internal 
medicine m preventing errors of diagnosis. 

The other discovery was that of Hildebrand, who introduced stereoscopy into the Roentgen 
method of treatment. By its aid one can not only determine the depth at which foreign bodies 
are located, but can actually see in a plastic condition the arrangement of the bones and other 
tissues. This discovery was of especial importance as an nid in teaching anatomy. 

Some two hundred methods of measuring have been devised for the purpose of determin¬ 
ing with accuracy the position of foreign bodies which may have become lodged in the internal 
organs. Some of them have been applied with and some without the assistance of mathematics. 
lienoist has constructed a scale which is the first which has been found practicable for measuring 
the average power of penetration of the X-Rays. 

Sagnac investigated the secondary rays in 1900, and he with other French investigators 
was the first to endeavor to overcome their harmful effects in examinations and in transillumina¬ 
tions by protective boxes and diaphragms. 

A practical method of procedure for general purposes, however, was only available when 
U'iesner and afterward AIbers-Schonberg , though quite independently, had improved the 
apparatus, and had introduced the elements of compression into the method. At the present 
time the diaphragm method of controlling the secondary rays is employed in ever)’ properly 
equipped Roentgen institute. 

Radiotheraphy, the treatment of various diseases of the skin, and especially the treat¬ 
ment of cancer, which had first been suggested by Freund of Vienna, had brought forth results 
which have filled the world with amazement. Still the results obtained by individual investi¬ 
gators lacked uniformity as long as there was lacking also the means of administering the 
X-Rays, as a therapeutic agent, with precision of dosage. 

In 1901-2 Ilolzknecht invented his chromoradiometer, which is a satisfactory and 
accurate measuring instrument for this purpose. Since this discovery was made practical it has 
become possible for medicine to lay down exact statements for its investigations in this direction. 

At about the same time that Holzknecht made his discovery Dessauer made his first 
Roentgen tube. With this tube one is enabled to change the power of penetration of the X-Rays 
without changing the vacuum, by means which arc entirely electrical, namely, by changing the 
potential of discharge of the cathodal rays. This method has been of especial imjiortnnce in the 
practice of internal medicine. 

Levy and Ounde/ach in 1902 completed the so-called throttling or valve tubes which are 
connected in scries with the Roentgen tubes. By their use the life of the tube is considerably 
lengthened. 

Under the stimulating influence of different investigators, but especially that of A Ibers- 
Schonberg and Holzknecht parti.ular attention has recently been paid to various contrivances 
for protection from the harmful influences of the X-Rays. Sheets of lead glass, which is im¬ 
permeable to the rays though quite as clear as plate glass were brought into use. Holzknecht 
covered lead foil on both sides with pure rubber sheeting which could be used as a kind of 
aseptic mask. 

Grisson constructed a powerful and useful current rectifyer for use in the Roentgen ap¬ 
paratus, on the basis of the Gratz cell. 

These, in a few words, have been the most important events in all that pertains to the 
Roentgen method, from the time of the discovery of the epoch making phenomenon until 
now. Revived interest is beginning to be manifested in this diagnostic and therapeutic 
agency, the most beautiful gift which physics has ever made to the science of medicine. 
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Not that the X-Ray has superseded the clinical diagnosis; on the contrary, the latter com¬ 
bined with the results obtained by the X-Ray, insure greater precision for both diagnosis and 

therapy. 

The X-Ray has become one of the most important factors in the Medical Armamen¬ 
tarium, its utilization has been rapid and extensive and. though much has already been accom¬ 
plished, its field of usefulness is probably far from the limit of its possibilities. Rapid as 
the advancement has been in perfecting efficient apparatus, there yet remains much in the 
physics of the question which is obscure and awaits further investigation and elucidation. 

In presenting this present edition of our X-Ray Catalogue, we desire to state that the 
apparatus which is mentioned is made in our own factory by skilled mechanics and under the 
supervision of thoroughly competent electrical engineers. 

With no intention of dwelling upon its merits in detail . we have no hesitation in stat- 
ing that our apparatus in point of efficiency , reliable construction , and beauty of appearance 
is not inferior to the product of any establishment in this country or any other. 

Respectfully. 

THE KNY-SCHEERER CO. 
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TERMS. 


T HIS Catalogue supersedes former editions and all previous quotations are herewith 
cancelled. 

When describing apparatus please refer to catalogue numbers so as to insure 
accurate execution of orders. The privilege is reserved to deviate from details of designs as 
represented by illustrations whenever by desirable changes in construction the efficiency of an 
apparatus can be improved. 

All the goods quoted in this catalogue are ordinarily kept in stock, so can be for¬ 
warded within a reasonably short time after receipt of order. The latter will be acknowledged 
promptly and the probable dale of shipment given. 

Whenever instruments and apparatus have to be made specially to order, anti vary 
from our regular catalogue patterns, a deposit equal to 25% of their approximate value must 
be paid in advance. Such special goods cannot be returned for credit or exchange. 

In the absence of specific instructions goods will be despatched by the route that 
commends itself to our judgment as the most expeditious, secure and economical. 

We employ a staff of skilled packers and use every precaution to insure safe transit. 
Goods arc delivered by us free to transportation company and after obtaining from the latter 
receipt acknowleding that our shipment has been tal^n over “in good order” our responsi¬ 
bility for dnmage or breakage ceases. 


We are prepared to insure our goods against damage or 
breakage in transit at the following rates :— 

SEVEN PER CENT, of invoice value on all 
glass ware including X-Ray tubes. 

THREE PER CENT, of invoice value on all 
other apparatus. 


OUR TERMS are net cash. All accounts due and payable after 30 days from date 
of invoice; interest to be charged on accounts overdue. 

A cash discount of 2jf will be allowed on all bills paid within ten days from date 
of invoice. 

It is desirable that names and addresses of customers should be distinctly written. 
Prospective purchasers will facilitate prompt execution of their orders by furnishing New 
York Trade references as to their financial responsibility. 

EXPORT ORDERS must be accompanied by remittance in full, or by satisfactory 
New York or London Trade references. Banker's drafts drawn at sight on New York or 
London agents or Post Office Orders are the most advantageous methods of sending cash. 
On large foreign orders we are prepared to accept 23% of the value with the order and draw 
for balance through a banker against delivery of bill of lading. 
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ANNOUNCEMENT. 

Information in this catalogue anti cuts of apparatus aTe published for the instruction 
and convenience of our friends and patrons. It should be remembered, however, that owing 
to the rapid rate at which the electrical science is advancing at its present stage, our designs 
must necessarily be in a state of continuous transition, as we develop and perfect the apparatus. 
The description given herein must therefore necessarily become obsolete in certain details 
ns time goes on This catalogue will however serve as a guide in a general way and infor¬ 
mation on inprovements if desired, will be cheerfully furnished upon application. 

We solicit correspondence with prospective buyers of all kinds of Electrical 
Apparatus. Our interest in n transaction will not cease until the articles have been delivered 
and been found by our friends to be fully ns represented. The interests of our patrons are 
therefore identical with our own, it being our aim to-make each of our products a permanent 
advertisement and a silent salesman. 

When writing for information it is requested that full details may be given regarding 
the most important points which we require to know in order to advise intelligently. As. 
Source of current available, its voltage and (in case of alternating current) the number of 
cycles. It is also inqiortnnt to be informed of the character of work for which the apparatus 
is intended. Time and correspondence may be saved by giving approximately the size and 
type of induction coil desired and also the amount of money within which our correspondents 
desire to keep the total of their investment for an equipment 

Whenever a personal selection of the apparatus is possible we advise this as the most 
satisfactory mode of purchasing. 

We nre maintaining a complete ami fully equipped sample exhibit at our salesrooms 
and cordially invite inspection. 

The principal apparatus required for an X-Ray equipment are the following. 

/. Induction Coil, mounted on a cabinet stand or trail brackets. 

2. Interrupter (Wehnelt's electrolytic. Mercury Jet, etc etc ) 

3. X-Ray Tubes. 

4. Tube Holder. 

5. Rheostat plain or Switchboard with Voltmeter and Ammeter. 

6. Fluoroscope. 

7. Plate Holders lor skiagrophic work. 

8. Intensifying screen (especially useful for skiagrophic work with small si/e 

induction coil. 

9. Examining and Treatment Table. 

10. Photographic Equipment. 
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SOURCE OF ELECTRIC CURRENT. 

The ordinary electric current is not suitable for exciting the X-Ray vacuum tube until 
it has Wen transformed from low to high tension. This result is accomplished by means of 
the induction apparatus (liuhntkorjps Coil). 

The Quantity and Quality of the induced current, according to the size of the coil, 
depends upon the interruptions of the Primary current, whether slow or rapid, irregular or 
regular, hence for the various electric currents which arc obtainable the same kind of inter¬ 
rupter cannot W employed. 

Direct electric current of 110 or 220 volts E. M. F. 

If one is fortunate enough to have at his disposal a direct current of no or 220 volts 
the most perfect installation of an X-Ray equipment can be made with the least expense. 

U'chnclt's electrolytic. Mercury jet, or magnetic interrupters can be employed for this 
purpose. 

Direct electric current of 500 volts E. M. F. 

This current cannot be used without being transformed by a Rotary converter to a 
lower voltage of no or 55 volts. 

Direct current of from 12 to 2-1 volts or more 

This voltage can be obtained from Storage batteries or Primary cells. For currents of 
low voltage mechanical interrupters must be employed, viz.: 

Magnetic Interrupters, Turbine Mercury and Mercury Jet Interrupters, For Storage 
Batteries of 50 volts and more the ll'ehnclt Electrolytic interrupter is the most suitable. 
(A Battery power of 60 or 70 volts is to be recommended.) 

In many cases the storage battery of an automobile, giving about too volts, may W 
utilized. This combination may be considered an ideal portable X-Ray outfit. The induction 
coil and other accessories can be easily transported in such a vehicle, the apparatus set up 
completely at the Wdside of the patient and connected by conducting cables with the storage 
batteries of the automobile, which remains standing in the street. 

Alternating current of from 65 to 130 volts F.. M. F. 

For this current the electrolytic IVehnelt interrupter is most appropriate, but the 
platinum electrode of the interrupter is more sensitive to the alternating than to the direct 
current (during one hour’s constant use with a primary current of 15 amperes one gramme 
of platinum is dissolved). This makes the employment of the alternating current when the 
apparatus is in daily use. somewhat expensive. 

The Mercury Turbine interrupter with synchronous motor as quoted in Fig. G/5703 
may be recommended for treatment purposes as being more economical. It may be operated 
continuously without trouble nml will give good results for fluoroscopic examinations. It 
will nlso nnswer the purpose for radiography of extremities. 

In eases in which the cost for the first investment is not a consideration of great im¬ 
portance we recommend the installation of a converter for transforming the alternating 
into the constant current. For specifications and descriptions of these transformers we refer 
to the Gtapter on "Rotary Converters." (G/flOOO to 0018). 
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INDUCTION COILS. 


The inductor first constructed by Rchmkorff in Paris, in 1855, has undergone consider¬ 
able modification, and the apparatus now known as the Rchmkorff induction coil differs 
greatly from the original instrument. 

The demand, too, is greater and with it the requirement for efficiency. Its main com¬ 
ponent parts consist of the Primary and Secondary coil. Upon a well insulated core con¬ 
sisting of a bundle of Swedish soft iron is wound the primary coil which consists of a layer of 

coarse copper wire. 

The current passes through an interrupter and a rheostat before entering the primary 
coil. In order to adapt the coil to sources of different potentials tlic primary windings are 
arranged m multiple layers, the connection of their terminals 1>cing such that they can lie em¬ 
ployed in different combinations. 

The Secondary coil consists of a series of spools upon which many thousands of yards 
of fine silk-covered and well-insulated copper wire arc wound, l he terminals of the wire 
connect with two binding posts. All our induction coils arc manufactured in a vacuum and 
are guaranteed of the highest efficiency. 

Good results can be obtained with small induction coils upon the hand, forearm, leg and 
foot, but it is generally conceded by X-Ray authorities that the best results can only be ob¬ 
tained with strong coils. 

A large sire inductor will do all the work which a smaller size can do, with less volume 
of primary current. It will work to perfection with the various grades of X-Ray tubes from 
the soft ones to the very hard and highly evacuated ones. 

The higher the vacuum of the tube the more energy is required to so excite it as to 
obtain the penetrating effect of the rays. An X-Ray tube which may have hecomc hard, but 
is still useful, and which cannot be excited with a small induction coil, can l*e used to advan¬ 
tage on a larger coil. For the examination of the denser portions of the lK>dy. such ns the 
pelvis and the spinal column, and for the outlining of concretions, a small coil is useless. 

A special feature of ourcoils (Type R) for use with WthntlCs electric interrupter is the 
I'rimary which is constructed on 

WALTER'S VARIABLE INDUCTANCE PRINCIPLE 

whereby the capacity of the coil may be adapted to the vacuum of the X-Ray tube. 

This is accomplished by winding the Primary in several divisions thus allowing the 
current to pass through one, two or more of these divisions and by connecting the individual 
windings serially, in groups or in parallel. 

When using soft X-Ray tubes the self-induction of the Primary is considerably in¬ 
creased by connecting the windings serially. 

When using medium tubes the windings are connected in two groups, and 

When using hard tubes the windings are connected in parallel whereby the self- 
induction is diminished. 

While we are prepared to furnish induction coils of any size and length of spark 
that may be desired, we recommend for the best work coils of from 14 inches upward. 

We manufacture Induction coils in a series of standard sizes as specified in schedule. 
Intermediate sizes wc do not make, since by careful adjustment of the interrupter, an excess 
of from to to 20 per cent, of spark-length can readily be obtained. 

_ = -. X& - - 
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Tiik Knv-Sciikkkkk Co.’s Imicctjon Coil—T v if. A. 



The Ksy-Sciieerer Co.’s Inuuctiox Coil—Type B. 


Type A-Inductors are placed into a highly polished hard wood box. The Secondary 
being imbedded in a mass of wax, preserving insulation in a perfect way. 

Type B—Inductors are mounted on solid hard wood bases. Both ends and enveloping 
shell are of solid, highly polished hard rubber. The Secondary windings arc in¬ 
sulated with greatest care and perfect balance exists between each section. 

The Primaries of all coils upward of 12 inches are provided with “Walter’s Variable 
Inductance " 
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PRICES FOR KNY-SCHEERER CO.’S INDUCTION COILS. 



Type a. 



Type B. 

Catalogue 

No. 

Code Word 

Length of 
Spark 

Price 1 

Catalogue 

No. 

Code Word 

Length of 
Spark 

Price 

G/5600 

NAB 

8 in. 

$100 

G/5624 

NAIAD 

8 in. 

$110 

(i/5601 

NA8AT 

10 •• 

125 

G/5625 

NAKYB 

10 <• 

135 

G/5602 

NABEL 

12 » 

1 175 

0/5626 

NAUF 

12 .. 

190 

0/5603 

NABOB 

14 •• 

215 

0/5627 

NAMAZ 

14 •• 

240 

0/5604 

NACHA 

10 .. 

270 

G/5628 

NAMS0 

16 » 

300 

0/5605 

NACRE 

18 •* 

300 

0 '5629 

NANCY 

18 •« 

340 

G/5606 

NADAR 

20 .. 

350 

a, 5630 

NANOU 

20 .. 

390 

G/5607 

NAOEl 

22 •• 

4 50 

0/5631 

NANNI 

22 •• 

500 

0/5608 

NAD0W 

24 « 

500 

0/5632 

NAPIR 

24 •« 

550 

G/5609 

NAFL0 

20 .. 

550 

0/5633 

NAP0L 

20 .. 

620 

G/5610 

NAGAS 

28 .« 

600 

0/5634 

NARBE 

28 .. 

700 

G/561I 

NAGYA 

30 « 

700 

0/5635 

NARD0 

30 » 

850 


INTERRUPTERS. 


The function of the interrupter is to breuk the Primary current very suddenly, com¬ 
pletely and equally, and the efficiency of an Induction Apparatus depends very largely upon 
the selection of an interrupter suited for the source of energy and proper adjustment. 

Interrupters may be divided into three different classes, viz : 

(1) Magnetic or vibrating interrupters in which the interruption is produced by the 
separation of two solid pieces of metal which are in contact. 

(2) Mercury interrupters in which the interruptions are effected by the contact of 
Mercury with a piece of solid metal. 

(3) Electrolytic interrupters in which the interruption takes place between an electrolyte 
and a metallic conductor or between two electrolytic conductors. 
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HAGNETIC INTERRUPTERS. 

The principle of the Magnetic Interrupters is the following: 

When the current circulates through the primary coil it makes the iron core magnetic, 
attracts the armature, and by pulling the contact attached to the spring away from the fixed 
contact, breaks the circuit. Immediately the core demagnetizes, and the spring carrying the 
armature makes contact again with the fixed point. 

Magnetic Interrupters are best suited to coils wound to operate on a current of not 
exceeding eight umpires, and give much the best results on low potentials (from 20 to 60 
volts) but special types of construction may be used successfully on higher potentials (not 
exceeding 1 to volts), if not more than five umpires are required to operate the coil. 

nERCURY INTERRUPTERS. 

Mercury interrupters are suited for currents of low and medium voltage. An inde¬ 
pendent motor with rheostat serves to control the revolutions and interruptions. Of the 
various types which are in use the Mercury Jet interrupter is the best as it will not wear out 
rapidly with currents of high voltage. The mercury should be covered with a layer of 
kerosene oil or alcohol. 

ELECTROLYTIC INTERRUPTERS. 

The various types of electrolytic interrupters may be divided into two classes: 

(a) Weunelt Electrolytic Interrupters and 

(b) Diaphragm Interrupters of the Caldwell, Simon and other types. 

The principle upon which the construction of the Weunelt Interrupter is based is as 
follows: A suitable jar is filled with diluted sulphuric acid of a specific gravity of 1 . 20 . A 
platinum wire of large caliber is passed through a tube of hard bisque-porcelain, its end pro¬ 
jecting into the sulphuric acid solution. The extent of projection of the platinum tip can be 
regulated by means of an adjusting screw, the number of interruptions depending largely, upon 
the area of platinum surface exposed to the electrolyte. A lead cathode of considerable area 
is immersed in the fluid and connected with the negative pole, while the platinum electrode is 
connected with the positive pole. No condcnsor is required. When the current is turned on 
the electrolytic process at once decomposes the fluid into oxygen and hydrogen at the platinum 
tip and causes rapid breaks by enveloping the platinum with these gases. Interruptions up to 
10,000 per minute can be obtained, according to the strength of the current and the adjust¬ 
ment of the platinum electrode. 

The Diaphragm Interrupter of Caldwell is constructed on similar principles. Into a 
jar containing diluted sulphuric acid is placed a beaker of hard bisque porcelain in which is a 
small hole. Lead electrodes arc placed in the outer jar and in the insulating cup. 

When the primary current of the induction coil is passed through this apparatus there is 
comparatively little heating of the liquid except in the aperture connecting the two chambers 
where the current density is very great on account of the small aperture. Here the liquid is 
vaporized and bubbles of steam, which arc continuously forming, break the connection between 
the liquid in the inner jar and that in the outer jar. The frequency of the interruptions de¬ 
pends largely upon the strength of the current, the size of the aperture and the resistance of 
the electrolyte. 
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G/5690 


G/5094 


G/5697 


G/5690 Platinum-Hammer-Contact Interrupter, suitable for use in connection 
Code natiO with Storage Batteries, Primary Cells etc. of small voltage. The 
instrument is directly connected with the Inductor, the primary of 
which is elongated and provided with an attachment for connection. 

It can be readily detached whenever another type of interrupter shall 
be employed. 

Price.•... $20.00 


G/5694 Self-Starting Platinum Contact Interrupter, Special Pattern. A very 
Code NATOL efficient instrument which can successfully be used with direct cur¬ 
rents of 110 volts. 

Price. 35 00 


G/5697 Hercury Turbine Interrupter, for direct currents of 05, 110 and 220 volts. 

Interruptions of from 10 to 100 per second can be obtained. Ad¬ 
ditional segmentation rings varying in size and number of segments 
can be supplied whereby the interruptions may be varied. 


Cods NATTE For direct current of 110 volts. 50.00 

Code NATUR For direct current of 220 volts. 55.00 

Code NAT10 Extra Segmentation Rings...each 5.00 

For filling the apparatus requires: 

24 ounces (850 c. c.) of 95 % Alcohol (not wood alcohol). 

120 ounces (260 c. c.) of Metallic Mercury. 


Amo 
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0/0700 


0/5700 Mercury Jet Interrupter for direct currents up to 220 volts. A most 
satisfactory and economic apparatus, using very small amount of cur¬ 
rent. The Segmentation Rings and the Mercury are placed into a 
glass vessel thus being under observation and control. 


CodeNAUKY For 110 volts, l'rice without mercury. $75.00 

CodeNAUMA “ 220 . •* . 80.00 


G/5703 Mercury Turbine Interrupter with synchronous motor for Alternating 
Code NAUNO Current. 

This instrument interrupts the current once in either phase and 
at the moment of maximum intensity. The rapidity of the inter¬ 
ruptions is determined by the periodicity of the main and is capable 
of no variations. The motor is to be started by a fly wheel driven by 
hand power until the required speed is attained. 

When ordering always specify Voltage and number of cycles. 

Price. 135.00 
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U. S. Patent, March 19th, 1901. U. S. Patent, March 19th, 1901. 

G/570S 0/5711 


G/5708 Electrolytic Interrupter. Wkhnelt's Patented single Platinum Electrode. 

Code naupo Knv-Sciieerer Co's Type.The apparatus is durably constructed, porce¬ 
lain vessel being surrounded and protected by a metal cooling jacket. 

Price. $30.00 

G/5711 Electrolytic Interrupter. Wehnelt’s Patented German Type with three 
Code naval platinum electrodes for coils with Walter’s varinble self inductance. 

Price. 60.00 

NOTICE. 

Attention is herewith drawn to the fact that we have acquired by purchase U. S. 
Patent , March 19th, 1901, covering Wehnelt’s invention of Electrolytic Interrupter and 
thut we shall protect our rights by prosecuting all infringements which may be brought to 

our notice. 

Wf.hnelt’s Electrolytic Interrupters, if genuine, must bear our Trade Mark and in 
addition our Firm Name and registered Factory Number. 
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G/5719 

U. S. Patents July 2nd, 1901. 

G/5719 Electrolytic Interrupter, Caldwell's, as described, under Diaphram 

Code NAXOS Interrupters Page 18. $15.00 

G/5720 Electrolytic Interrupter, Simon’s, suitable for continuous and alter- 

Code NAZIR nating current . 20.00 

CONDENSERS. 

Condonsers are assisting in the storage of electricity to a higher degree. 

The making and breaking of the primary circuit induces alternating currents in the 
secondary. 

The breaking of the primary current will momentarily produce by induction a slight 
current in the opposite direction called self-induction. 

For the purpose of absorbing and storing this self-induced current condensers are 
used. The current absorbed by the latter is discharged a moment later through the primary 
coil, thus* creuting a current in the opposite direction which demagnetizes the core and thus 
greatly adds to the efficiency of the coil. 

Condensers are required for use with all interrupters except those of the electrolytic 
type. We manufacture only one style, viz.: that of the best mica insulation, carefully joined 
and cemented together by a vacuum process. All air being thus excluded the highest effi¬ 
ciency is secured. 

According to type of induction apparatus we place them either inside of the case hold¬ 
ing the coil proper (Type A) or underneath the base of coil (Type B). Condensers can also be 
furnished in a separate wooden box upon which the interrupter is mounted. 

Prices^according to size of coil vary between. $25.00 to $60.00 





G/5720 
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X-RAY TUBES. 

Next to the inductor and the interrupter the Roentgen tube represents that part of the 
equipment upon which success almost entirely depends. It is sometimes possible to obtain 
satisfactory results from a poor X-Ray outfit if a good tube is used, but the best equipment is 
useless when a poor tube is connected with it. It must also be remembered that it requires 
large experience and care to select tubes suitable for the particular apparatus, and that the 
same X-Ray tube in the hands of different operators will not uniformly give the same results. 
A tube which proves eminently satisfactory in the hands of one may disappoint another und 
vice versa. 

According to permeability and thickness of the object to be skiagraphed, tubes of low, 
medium low, high and very high vacuum should be used. 

Tubes having a low vacuum arc called ••soft," they arc suitable for the bones of the 
hand, foot, ulna and elbow joint, and an exposure of from 5 to 30 seconds will give fine 
skiagraphs. 

Tubes having a medium low vacuum are called “medium soft.” They are used for 
the knee joint, shoulder, thigh, etc., a skiagraph requiring an exposure of from 25 to 60 
seconds. 

Tubes having u high vacuum are called "hard,” and serve for skiagraphs of the chest, 
spine and pelvis; they require nn exposure of from 40 to CO seconds. 

Tubes having a very high vacuum are called “very hard,” the rarefaction of the 
intratubal air having been carried to the maximum point. The intensity of the rays ob¬ 
tained with these tubes is the greatest possible. 

The usual test object when selecting tubes is the human hand held in front of the 
Barium Platinum Cynnide screen. It includes bones together with soft parts of varying 
thickness. With a soft tube the bones of the hand will appear deep black and the soft parts 
dark. The bones of the wrist and the canals of the long bones are invisible. With a 
medium soft tube the bones of the hand appear greyish black and the soft parts very light. 
The canals of the bones are easily discernible, and the different wrist bones can be dis¬ 
tinguished. With hard tubes the bones arc light grey in appearance, and the soft parts 
light and shadowy. 

The degree of vacuum in a tube is not permanent. At first a tube becomes softer 
when in use, because the particles of air which adhere to the tubal walls are detached from it 
by the warming influence of the current. After the tube has cooled it becomes harder again 
because the particles of platinum dissipated from the glowing anticathode, while cooling, 
meet molecules of air in the interior of the tube. The longer a tube is used the less will be 
its volume of air, so that finally there is too little intratubal air to permit the passing of 
a current. 

We suggest that the X-Ray tubes, when not in use be kept in a closet having a uni- 
form temperature, the shelves of which arc padded with soft cloth. 

__ ■ = - 
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We constantly carry in stock a very large assortment of X*Ray tubes of different con¬ 
structions and are prepared to supply tubes for Static Machines or Induction Coll Appa¬ 
ratus from the smallest size up to the very largest and most powerful ones. 

Following we mention the principal types which we are describing in particular bv 
illustration hereafter. 

REGULAR BI-ANODE X-RAY FOCUS TUBES. 

(Fix' i. G/jSjo to j&g) 

These tubes have three electrodes which fact gives to them some advantage in the 
regulation of the resistance. 

The electrodes are so arranged that the rays produced proceed from ono point only, 
whereby considerable intensity is attained. 

For this purpose an aluminum concave mirror is used as cathode. A small platinum 
plate—the anti-cathode—is fixed opposite the center of the latter. This anti-cathode is so 
placed that it coincides with the apex of the cone of cathodal rays emanating from the con¬ 
cave mirror, and these rays moreover strike it at an angle of 45". 

A device for regulating the vacuum of the tube is attached to some types. 

WATER COOLED X-RAY TUBES. 

(Figs. c I5S31. sfJS- 

The efficiency of an X-Ray tube is limited by the fact that when the cathode rays have 
attained a certain intensity, the anti-cathode gets red hot, and if the platinum be allowed to 
glow very much it has the well-known tendency to absorb gases ou cooling, and so heighten 
the vacuum. 

In order to cope with powerful current supplies having rapidly succeeding interrup¬ 
tions—such as for instance, obtained when using IViknett's electrolytic interrupter—tubes 
have been made with cooling chambers adjoining the anti-cathode. The excess of heat 
generated in the anti-cathode is absorbed by the water which is filled into this chamber which 
moreover tends to diminish the dispersion of the platinum. By this water cooling attach¬ 
ment in direct contact with the anti-cathode any great and rapid increase in the vacuum of 
the tube is prevented which would inevitably be accompanied by some loss of efficiency. 

X-RAY FOCUS TUBE WITH VACUUM REGULATION ON THE OSnOSIS 

PRINCIPLE. 

{Figs- GljSjo-jSj}.) 

The function of the Osmosis Vacuum Regulator is based upon the fact that heated 
platinum is penetrable by hydrogen. The focus tube has a small side chamber with a 
platinum point fused in and covered by a glass tube. In order to reduce the vacuum of the 
tube the platinum is heated by an alcohol flame or gas burner. The hydrogen gas produced 
thereby gains access to the interior of the glass bulb and reduces the vacuum. This can 
most conveniently be done while the tube is working so that the degree of vacuum can be 
gauged by the color of the fluorescence. 

The glass of which this tube is made contains powdered Potter's earth and chlorduly- 
mium, a flux which allows double the ordinary amount of rays to pass. 
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THE IIUELLER SELF REGULATING X-RAY TUBE. 

(Figs. GIsSjq-sS}*) 

This tube has an auxiliary chamber and an adjustable regulating spark gap. The 
regulating discharge passes directly into the auxiliary chamber through a bundle of mica 
discs and lowers the vacuum of the tube by driving off occluded gas from them. It has also 
a device for raising the vacuum when it becomes too low. This is very useful when the 
lowering of the vacuum has by accident been carried too far. 

The Mueller tubes have for years enjoyed an enviable reputation, and are recognized 
as being the best X-Ray tubes produced. Special descriptive pamphlets will be mailed upon 
application. 


X-RAY TUBES FOR THERAPEUTIC PURPOSES. 

(.Figs. GljSjotojSSj) 

The selection of X-Ray tubes for treatment purposes is an easy matter, as almost any 
of the ordinary forms of tubes will answer. Definition too is of little importance, neither is 
the regulation of the vacuum. 

By means of suitable forms of endoscopic instruments one may employ the regular 
forms of X-Ray focus tubes by adjusting and securely fixing them to the speculum, and by 
maintaining carefully the relative position between both. 

A variety of different forms of tubes for therapeutic purposes have been designed for 
the treatment of envities in the body. They are generally single focus tubes with a prolonga¬ 
tion which is introduced into the cavity. The rays in these tubes are projected in the direc¬ 
tion of the prolongation. 


VALVE TUBE. 

(Fig. GljA)o) 

The Valve Tube (Ventile Tube) is intended to steady the flow of the current through 

the X-Ray tube. 

If currents of great intensity are used the platinum discs of the tubes become red hot 
and the outlines of the picture become indistinct after long exposure. 

A valve tube, consisting of a small evacuated glass bulb, which is provided with anode 
and cathode only, connected in series with the Roentgen tube, will obviate the heating of the 
X-Ray tube, permit longer exposures, and increase definition. 

Valve tubes are particularly well suited in cases in which the alternating current 

is used. 
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G/5820 


0/5820 [ Plain Bl-Anode X-Ray Focus Tube. A good type of X-Ray tube for 
static machine or small coil. It has three electrodes which assist 
in keeping the vacuum uniform. 


Cod* NEGDA 20 cm. .= 8 in. spark . $ 6.00 

•* NECOi 25 •* =10 M “ . 7.50 

“ NEGRO 00 •• = 12 “ “ 8.50 

NEiDA 30 •• =14 •• •* 9.50 

•• NEKYA 40 •• =16“ •• 11.00 


Always state length of spark when ordering for a coil-apparatus or number, and size 
of revolving glass plates when tube is to be used on a static machine. 
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0/5824 Bi-Anode X-Ray Pocus-Tube,Avlth device for regulating the vacuum. 

The regulating attachment consists of an auxiliary chamber con¬ 
taining two electrodes which will give off a small volume of gas by 
electric discharge passing through it. This is effected by attaching 
anode wire into small hook on top of auxiliary chamber, and allowing 
current to pass for a few seconds, than rc-altaeh to anode. This 
process can be repeated as often as necessary, but special caution is 
recommended to prevent tube from becoming loo soft. 


Code NELUM 

25 cm. 

,= 10 in. spark! 

“ NEMEA 

30 " 

-12 •• •' . 

“ NENIA 

85 •• 

-14 ** •• . 

“ NE0L0 

40 " 

-10 *• ** . 


SI 2.00 
13.50 
15.00 
18.00 
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Insulated Connector. 


0/5829 X*Ray Focus Tubes, with arrangement for regulating vacuum. These 
Code NERIO tubes are especially adapted to static machine work, but can be used 
on coil for short exposures. They will not stand the heavy discharge 
from large coils for any great length of time; however, great 
penetrating power is obtained and not at the expense of definition. 

They are also very easy to regulate. 

DIRECTIONS. 

When vacuum becomes too high simply bring insulated connector in close proximity 
to the two balls on back of tube for a few seconds, while current is passing through same, 
this will lower vacuum to any degree desired. Care must be taken not to allow connector 
to remain in circuit too long, as the vacuum may be drawn down too low for use. In case 
this should occur, however, it will be necessary to use the tube several times with spark gap. 

Price for tube, 40-45 cm. $20.00 

In ordering always state length of spark for coil, or number and size of Revolving 
Glass plates, if tube is to be used on a static machine. 




G/5329 
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THE KNY-SCHEERER CO.'S REGULATING X-RAY TUBE 
with water cooling attachment. 




G ‘5832 JX-Ray Focus Tube, with water cooling chamber for anode and 
vacuum regulator. 

Above illustration represents a water-cooling tube with regulating 
attachment. It is the product of careful study and long experience 
in the'X-Ray Tube business. 

In addition to the water cooling features this tube has an auxiliary 
chamber containing a unique device for lowering the vacuum when 
tube is too high. When doing so the anode wire is disconnected 
and hooked into the small ring on accessory chamber. 

This tube is also furnished with Vacuum Regulation on the 
Osmosis principle at the same prices. 

PRICE LIST. 


Code NESLE 10 in. spark. $20.00 

“ NESTO 12 •• •• . 22.50 

- NETRA 14 ** •* . 25.00 

" NETTU 16 •• •• . 27.50 

“ NEUSE 20 •• •• . 30 00 
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G/5840 


Ci/58-10 The -'Gundlach" X-Ray Focus Tube, with Vacuum Regulation on 
the Osmosis Principle. 

It is known as the “Heavy Target Tube,” and has been on the 
market for many years. The excellent results which it has given 
have created a large demand for it. Whenever the vacuum in the tube 
becomes too high the platinum wire sealed into the accessory glass 
tip is to be heated by an alcohol flame. The platinum wire becoming 
porous when heated will pass a small amount of gas into the bulb 
thus lowering the vacuum to a degree as may be desired. 


Following we give the sizes which wc are prepared to offer: 


Code NIDDA Dinm. of bulb 4$ in., spark 0 to 8 in . $15.00 

•• niema 5 •• •• 8 to 13 *•. 17.00 

" NIERE .•• •• 13 to 16 ••. 19.00 

" NICDE 0 " " 20 in. 21.25 

- NIGRA GJ “ •• 24 ". 23.75 

“ nihil .•• •• 28 ". 25.50 


tg? = 


All our products 
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(i '58-45 The Qundlach X-Ray Focus Tube, with Water-Cooled Anode and 
Vacuum Regulator on the Osmosis Principle. 

The water cooling chamber being in direct contact with the anti¬ 
cathode, prevents overheating, and makes this type of X-Ray tube 
especially well adapted for long exposures and therapeutic purposes. 
A heavy piece of wire of pure nickel metal is connected with the 
platinum vessel, and serves ns heat conductor kept constantly cool 
by surrounding water. Care must be taken that the tube is only used 
when cooling chamber is filled with water. 


Code NIMBU Bulb of tube 6J to 7 in. dinm. $40.00 

“ NIMES •* •* •• 8 in. diam. 50.00 


_— _ - ■ — t**? ■ _ 

a *-l- Our Proouoth JiL .. Arc Quaramtrho 
and p ear our trade NN mark for identification 
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0/58-47 Mlillers X-Ray Tube, plain form, without attachment for regulating the 
vacuum. The rays emanate from a sharp point of the anode, which 
latter is surrounded by a rim in order to concentrate the rays. As 
with all Mailer-Tubes the central part of the bulb is blown especially 
thin, so as to offer the least resistance to the passing of the rays. It 
is therefore recommended to place Mfilier-7 ubes when in use in such 
a manner, that the axle of the tube, (not the plate of the anode) is 
situated parallel to the photographic plate or the screen used. 

These tubes are especially adapted for treatment. Note the ex¬ 
act division of the two spheres. Superior to ordinary tubes in last¬ 
ing qualities. With the incrense in the si7.e of these tubes the weight 
of the anode and mountings are increased accordingly, so that the 
tubes are more durable and will stand considerable more pressure. 


CodeNiMP Diameter of bulb. 5 in; spark length, 4 to 8 in. Price . $10.50 

“ NIMRO •• •• •• »» •• 6 to 12 *' '* . 15.00 

" nimme " •• •• r,n .10 to 16" " . 18.00 

“ NINA *• •• •• 6 ‘4. 8 to 20 *• *■ . 22.50 


All Ouh Products J V._- Ark Quanantkkc 
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U. S. Patent, Sept. 27th. 19M. 


(i/5848 Muller’s X-Ray Tubes, plain form, hut provided with Muller-Vacuum- 
Regulation for either raising or lowering the vacuum and keeping it 
automatically at the point desired. In most instances the vacuum 
will have to be lowered, as the vacuum in all tubes has a tendency 
to become too high as a consequence of continual use. The vacuum 
should be raised only in case too much pressure has been put onto the 
tube or if the vacuum has been lowered too much. 

By placing the adjusting wire at a certain distance (t—5 in.) from 
the cathode the same degree of the vacuum can be maintained at any 
point desired by the automatic working of the Miiller-Rfgu/ation. 

In case high or low vacuum rays should be desired alternately, it 
is strongly recommended to use two tubes of different vacua. 


Code ninga Diameter of bulb, in ; spark length. 6 to 10 in. Price. $18.00 

“ NINO .•* " " 8 to 14 “ *' . 22.50 

" niobe . 04 . 8 to 20 •• . 27.00 

- nipa Extra heavy " 6# •• « S to 20 *• “ . 30.00 
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* 11 G/5852 

U S. Patent, Sept. 27th, 1904 

G/58-19 niiller'4 X-Ray Tube, with patented Vacuum Regulator. 

Code NIPPO The anode of this tube is constructed especially strong and heavy. 

It is surrounded by a metal mantle, the latter serving as a good con¬ 
ductor for carrying off the heat. It is especially well ndapted to 
strong currents, will stand a great amount of pressure and is preferred 
for its durability. 

The diameter of bulb is 0 in. Spark length 10 to 20 in. 

Price . |27 50 

0 5852 niiller s X-Ray Tube, same as described above except that the anode 

Code'^NlSSE is encased in a glnss mantle which cuts out the secondary rays. This 
improvement is much appreciated by the profession, and has been 
highly recommended because of the most satisfactory results obtained 
by it. 

Price. 33 00 
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l*. S. Patent, Sept. 8Tth. I90». 

0 

G/5850 niiller s Water-Cooled X-Ray Tube, with patented Vacuum Regulator. 

This tube is especially well adapted for extended use and for 
strong currents. It may be kept running for hours without interrup¬ 
tion, and without impairing its usefulness in the least. , 

The anode consists of a platinum vessel which is to be filled with 
water and being in direct contact with the cooling fluid the tempera¬ 
ture of the metal anode can never rise above the boiling point of the 
latter. The anode will never glow and impair the life of the tube. 

Attention should be paid to the fact that the tube must never be 
used without the vessel being previously filled with water, as it would 
otherwise be ruined immediately. 

As this tube is practically indestructible it is the most economic in 


use. notwithstanding its seemingly high price. 

Code MZZA Diameter of bulb, 7 in; length of spark, to 20 in. Price. $52.50 

“ N0B8A •• «• •• 8. 8 to 20 ** ” . 64.00 
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G/5870 Miillcr-Uri’s X-Ray Tube for treatment purposes. The cathode is sup- 
Code NOIRE ported on along stem; the anode, which is an aluminum ring, is 
placed opposite. Within the globular end of the conical shaped 
tube is placed the secondary anode (reflector). The rays from this 


reflector act only upon an area of surface equal to a 25 cent piece. 

Piice .. $25-00 

G/5873 Caldwell's Therapeutic X-Ray Tube with Water Jacket. 12.50 

Code N0M8U 

G/5874 Caldwell's Therapeutic X-Ray Tube with Water Jacket and Platinum 

Code N0MI0 Target. M OO 

G/5878 floncll's Tube for Static Machine. 8.00 

Code N0NPA 

G/5883 Tousey's Tube for Treatment. 15 00 

Code N0PPE 


G/5890 Valve Tube. Valve tubes when properly used and correctly con- 
Code N0RDA nected in series with the X-Ray focus tube will protect the latter 
against the harmful influence of the current Especially in cases 
where electrolytic interrupters are used they are to be highly recom¬ 
mended. 

Complete with arrangement for regulating the vacuum. Price 10 00 


AND 
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X-Ray Tube Stands. 


K 




G/5034 


i/5930 Tube Support, with universal movement and wooden clamp. 

•d« NOWGO Price. . $12.00 

i/5934 Tube Support, with universal movement for regular work and for taking 
s nowik stereoscopic views. The tube holding arm is adjustable and is 

graduated. Price. 15 00 
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FLUOROSCOPY. 

There arc several salts which fluoresce under the influence of the X-Rays, but no 
chemical compound has thus far been found which undergoes this change more satisfactorily 
than Barium-Platino-Cyanidc which was first discovered and used for this purpose by 
Professor Roentgen in his experiments relating to the X-Rays. 

Brilliancy of fluorescence depends upon the chemical purity of the preparation. The 
Platinum Chloride from which the Barium-Platino-Cyanidc is made must be chemically 
pure and especially must it be free from oxides of other metals. 

The fluorescing salt in its efficient form is only obtained after repeated processes of 
crystalization, and can then be applied to n specinlly prepared heavy paper. It is import¬ 
ant that it be applied evenly and in not too thin u layer. The screens of this material which 
we are offering are guaranteed to be of the best quality and are covered for better protection 
with a very thin sheet of celluloid and a coat of colorless amylic lacquer. 

The Fluoroscope or Kryptoscope is useful for preliminary inspections, and by its aid are 
determined the most favorable positions of the limbs for fixation during skiagraphic exposure. 
It permits the careful examination of an extremity while it is turned in various directions 
and reveals the presence of foreign bodies in thinner portions, in the hnnd for example, with 
such accuracy and detail that a skiagraph becomes unnecessary. 

The Fluorescent Screen For the examination of the larger jmrtions of the body 
we recommend the purchase of a screen and the standard size of 12 x 16 inches will meet all 
requirements. 

It has been found desirable to limit irradiation as closely as possible to that portion of 
the body which is under observation, and this would necessitate screens of various sizes in 
order to meet the different conditions which are involved in work of this character. 

As a suggestion of Dr. Gocht we are offering a screen of 12 x 10 inches as a standard 
size which will give a sufficiently large surface for all ordinary work. With this screen we 
can furnish a set of mats with openings of different sizes. These mats can be attached to 
the frame which holds the screen and will cut off diffused rays. It is desirable that the 
screens be kept in a dark room or a covered box and be carefully protected from moisture. 

Examinations by means of a screen offer many advantages, for by this means the 
irradiated portion can be examined while it is performing its function. The movements of the 
joints, the larynx, the hyoid bone, the lungs, the diaphragm, and even the pulsations of the 
heart can thus be accurately recorded. 
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G/5945 


3/5945 Fluoroscope or Kryptoscope,. with detachable fluorescent Harium-Platino-Cyanidc 
Screen. Wooden Casing lined with black canvas, 


:odc NUBA 

Size 5 x 7 inches 

screen.. 

$10.00 

13.50 

1 A SO 

'ode NUCIF 

*•0x8 

*• ................ f 11 . , 

'ode NUEVO 
Code NUFLI 

•i 7 x 0 •> 


•• 8 x 10 •• 

•• 

22.50 

7.50 

10.50 

13.50 

18.50 

0/5951 Fluorescent Screens of 

wooden frame. 

Code nullo Size 5 x 7 inches 

Barium-Platino-Cyanide, mounted on black 

Code NUMER 

« 6 x 8 ** 


Code NUMMU 

<<7x9 •> 


Code NUMKA 

« 8 x 10 » 




G/5953 

<i/5953 Fluorescent Screen of Barium-Platino-Cyanide, Dr. Gocht's with a set of 
card board mats. 

Code NUORO Standard size 12 x 16 in. 40.00 

For Intensifying Screens of Tungstate of Calcium see photographic supplies. 

N R.~ Please note that our Fluorescent screens are guaranteed to be of absolutely the best quality. 

When ordering our goods indirectly pay attention to our guarantee stamp being Impressed 
into the liarae. 
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Rheostats. 

In order to reduce the pressure of a commercial electric current it is necessary to inter 
pose resistances in its path, which arc known as Rheostats. 

We manufacture a variety of patterns but are limiting our quotations in this catalogue t< 
a small assortment suitable for X-Ray Apparatus. 



G/5970 


CodelPAABE 
Code PAaLO 


0/5070 

Rheostat for Coils of 14" spark or over, consisting of a Venetian finished 
slate base in back of which resistance coils, of standard wire, are en¬ 
closed in a steel box with perforated metal sides, so ns to allow the 
generated heat to escape. The board is furnished with a snap switch, 
two multiple contact switches for resistances of full ohms and tenths 
of ohms. A semi-exposed fuse is also furnished to guard Hgninst 
overload. 

For 110 volts direct current or 104 volts alternating, Price. 

<< 230 •* “ *• .... 


$40.0( 
45.0C 



G/5974 Rheostat, cheaper type, 

suitable for coils of less than 
14 in. spark, with coarse adjus¬ 
tment. 

Cod* Paar For 110 volts direct current, 
or 104 volts alternating. 

Price. $20.00 

Code PACHY For‘420 volts direct current. 

Price. 22.50 


0/5974 


Amo 
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i 5977 Combination Wall Switch Board, on slate base marbleized with Volt 
ode PACE and Ampere-Meters, Ruby Lamp and shade of special design, speed 
controller with multiple point contact switch for motor of Mercury 
Turbine Interrupter, Rheostat for primary of coil with switches for 
full and one tenth ohm resistance, semi-exposed fuse and snap switch 
Resistance is of a standard wire and enclosed in metal bos with sides 
of perforated metal to avoid overheating. Price. $120 00 


And 
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(i/5980 Portable Switch Board Table for direct current of 110 or 220 volts. 

Code Padua In order that the practising physician may regulate the conditions 

of the current without being compelled to change his position towards 
the apparatus proper or the patient, we have placed upon the 
market a Switch Hoard Table which is mounted on easily rolling 
casters. The table is constructed of steel, in the interior are 
mounted the spiral resistances of metal. The table is encased by 
perforated metal sheeting for the pur] >o.se of protection and for 
carrying o(F the heat generated by the resistance when in use. 

On the top of the table is "placed a marble slab upon which 
are mounted: 

1 Ampere Meter 0 to 20 amperes, two multiple point contact 
switches for resistances of full ohms and tenths of ohms, also 
snap switches. Price . $85.0( 

(J/5V81 Portable Switch Board Table for direct current of 110 or 220 volts. 

Code paeu Construction of this table in a general way is exactly like 

Fig. G/5980 except that a We hue lt's electrolytic interrupter is 
added and placed inside of table frame. In this way the metnod of 
conducting and regulating the current is very much simplified, being 
limited to a cable from the table to the switch board nnd from the 
switch board to the induction coil. 

The top of table consists of a marble or slate slab upon which are 
mounted a multiple point resistance regulator, a double pole switch, 

Ampere Meter of from 0-40 amperes and a ruby color incandescent 
globe. Price. . II00( 
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Direct Current Motor Generators for X-Ray Coils. 

When it is only possible to obtain a commercial current at 500-volts pressure, the voltage 
maybe transformed by a motor generator of appropiate output, see table below. For induction 
coils of 10 and 12 in. spark length, we recommend Motor Generator No. 1; for 14 and 16 in. 
spark length, Motor Generator No. 2. for 18 and 20 in spark length. Motor Generator No. 3. 



G/flOOO 02 

li 0000 No 1 Motor Side 500*V. D. C., Generator Side 420 Watts output D. C. S200 00 

Cone PAITA 

U/6001 No. 2 Motor Side 500-V. D. C.. Generator Side 1300 Watts output D. C- 300.00 

Cede PAI0N 

U/6002 No. 3. Motor Side 500-V D. C., Generator Side 2230 Watts output D. C- 400.00 

Code PAKHO 
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• Alternating Current Motor-Generators. 

In cases where the only available source of current supply is an alternating electrt 
light circuit anri whenever the initial cost is not first consideration with purchaser, a moto 
generator may be recommended as a most perfect and economical way. 

The apparatus will answer the purpose admirably in generating a steady uni-directiona 
current. It has to be carefully erected, preferably in the basement of the house and must b» 
placed upon a solid foundation, so as to avoid vibration. 

When ordering these Motor-Generators please specify the voltage and frequency of th« 
alternating current circuit for which they are to be used. 





G/C010/15 


Cat No. 

Code 

Commercial 

Current 

Horse Power 

Output 

no Volts L>. c. 

Price 

G/6010 

PALFY 

GO cycles 

2 

10 Amperes 

$320.00 

0/6011 

PALLA 

do. 

3 

15 •« 

400.00 

0/6012 

PALO 

do. 

4 

20 •• 

475.00 

0/6013 

PALUD 

123 cycles 

o 

10 M 

420.00 

0/6014 

PAL7Y 

do. 

3J 

15 

500.00 

0/6015 

PAME 

do. 

5 

20 

600.00 
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Electrolytic Rectifiers. 

Several forms of electrolytic rectifiers have of tatc attracted much attention on account 
of their simplicity, their high efficiency and their moderate price. 

A Rectifier transforms alternating current into continuous current quite independent of 
periodicity and — up to a certain extent — of pressure. As far as the application of the 
types of apparatus for medical purposes nre concerned they represent undoubtedly the solution 
of a most important practical problem. 

We are not prepared to describe in this present issue the latest forms of rectifiers which 
we have now under construction but shall be glad to furnish in due time details and quotations 
on the subject to interested parties. 

Accumulators or Storage Batteries. 

Accumulators or Secondary Cells obtain their effect by reason of the polarizing action of 
oxygen and hydrogen. The two dissimilar electrodes consist of two dissimilar oxides of lead, 
the positive lead plates arc provided with grooves, the negative plates are cross barred. If a 
current is passed through, oxygen is generated at the positive plate, causing the formation of 
jieroxidc of lead which may be recognized as a reddish brown deposit on the plate. The 
negative plate, meanwhile, becomes coated with sulphate of lead by the action of the 
sulphuric acid in which both plates are immersed. 

When charging storage batteries the sulphuric acid solution becomes more and more 
concentrated, the saturation point of charging is murked by the evolution of hydrogen and 
oxygen at the cathode and anode respectively, which proves that the electric current is no 
longer able to induce chemical action upon the plates. 

The Accumulator is now fully charged. The passage of the electrical current has 
effected chemical change in the plntes and by connecting the latter externally by means of 
a conductor an electrical current is produced in the opposite direction to the charging current 
which continues until the stored amount of current in the plates is discharged. 

Accumulators furnish a supply of powerful current at a steady pressure of two volts per 
cell, the capacity is expressed in ampere hours — i. e. the number of hours for which tht 
accumulator can be discharged with the current of 1 ampere. 

For portable use storage batteries are put up in scaled rubber jars, enclosed in neat 
hardwood cases, provided with handles and binding posts. Unless otherwise ordered, 
portable batteries will be ship perl filled with electrolyte, and charged ready for service. 
While the greatest care is used in packing, it is almost impossible to avoid damage to cells of 
this type when shipped by freight; for short distances it is therefore recommended to ship by 
express, .where packages receive more care in handling. Where this method is too expensive 
it is advised to forward without electrolyte, which may be ordered to be shipped in a separate 
vessel, for which a small extra charge is made. 

The normal rate is the highest rate in amperes at which the battery should be charged. 
At this rate the battery will be fully charged in nine hours and discharged in eight hours. 
At less than normal rates the length of time is increased in both instances and in discharging 
at more than the normal rates the time is decreased. 

Each ted gives approximately two volts, and, as all the cells in a case are connected 
together in series, the number of cells multiplied by two will give the approximate voltage 
between the two binding posts attached to each case. 

Two sets of our G/G052 or 0053 will be suitable for operating the smaller sizes of induc¬ 
tion coils for therapeutic purposes, but for the larger coils we recommend two sets of G/6054. 
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Catalogue 

Code 

No. of Cells 
in case 

Normal charge 
and 

Uischarffc Kate 
.Vmp.Tes 

Dimensions of 

case 

Weijjht 

complete 

Price 

complete 

chorKCd 

a/6050 

PANTA 

i 

10 

4} x 10 x 14} in. 

33} lbs. 

$1-4 50 

G/6051 

PAN2E 

o 

10 

7}x 10x14} .. 

Oft H 

28 00 

0/6052 

PAOLA 

3 

to 

10} x 10x14} .. 

30} •• 

40.00 

0/6053 

PAO.VY 

4 

10 

134x10x14} .. 

113} .. 

50.00 

0/605-4 

PAPAL 

5 

10 

10} x 10x14} .. 

140 •• 

60.00 


Portable X-Ray Outfit with Gasoline Motor Generators. 

Very often it is found impractical or impossible to obtain commercial electric service in 
many localities, and to meet this condition, we have devised outfits such as shown in the 
illustration; comprising a gasoline engine directly connected to a slow speed inulti-jjolar 
dynamo, and cabinet equipped with a complete X-Ray set, consisting of our standard 
sectional wound induction coil, centrifugal mercury jet interrupter, high tension magnetic 
interrupter, standard volt meter and ammeter, inverse current controller, primary controller. 


v 
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pale changing interrupter switches, adjustable tube holder, tubes, coni sand rtuoroscope. The 
articles enumerated are the same as furnished with our regular hospital equipment and we 
of the very best mechanical and scientific construction; none but perfect material entering 
into the production of same, under the most careful supervision. 



G/G090 

The engine is very simple and substantial in construction, and starts without the diffi¬ 
culty usually experienced with gasoline motors. It is very economical in operation, consuming 
one quart of gasoline per hour. 

U/6090 The illustration shows our 14 in. outfit operated by a 1 kilowatt generator and con¬ 
cede papia nectcd thereto by means of flexible cables. This outfit will give a heavy 
continuous high frequency discharge of 14 in. 

The current output of the particular generator set shown in the illustration is 10 umpi res 
at 110 volts E. M. F.. and may be used for a variety of purposes, such as lighting, charging 
of storage batteries, operation of galvnnic, furadic and cautery apparatus. 
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PORTABILITY. 

The X-Ray cabinet is so constructed, that the entire mechanism may be placed within 
the case, including tubes, and fluoroscope and the tube holder folded close to the side, as 
shown in the illustration and then set within a substantially constructed shipping case. 

The engine being self-contained is packed in the same manner, and may be readily 
transjjortcd and set up. it merely being necessary to bolt the engine to a firm foundation 
before starting. 

Prices of outfits of various capacities will be furnished upon application. Specify the 
length of spark required, and if the generator is to be used for any other purpose than X-Ray 
work, state what for, and whether gas or gasoline is to be used. 

COMPLETE X-RAY OUTFITS. 

As a rule we complete X-Ray equipments upon receipt of order. The various component 
parts of an outfit are constantly on hand and it requires but a very short time to assemble 
and mount them in accordance with special wishes expressed by our clients. 

The induction coil can be placed upon stationary or portable cabinets or may be mounted 
upon substantial wall brackets. The interrupters sometimes are placed inside of the cabinet 
or they may be placed on top of it. Electrolytic interrupters are often given a place in an 
adjoining room. 

It will afford us pleasure to consider special washes which our customers may express 
regarding such equipments and carry them out so far as possible. 

Following we specify some standard types of X-Ray outfits which may be ordered bv 
catalogue numbers or by their respective •• code word” if order is sent by telegram. 

G/6100 Standard Type X-Ray Outfit No I. 

Consisting of— 

1 K.-S. Co.’s TnductionCoi!—8 inches Spark—Type B. 

1 Cabinet, quartered oak, highly finished. 

1 K.-S. Co.’s Patented Wehtult Electrolytic Interrupter with water cooling jacket. 

1 Pole Changing Switch. 

1 K.-S. Co.’s Rheostat. 

1 K -S. Co.’s Plain Focus tube, 3 Electrode Pattern. 

1 Fluoroscope, Platino-Barium-Cyanide, with detachable screen 8 x 10 inches. 


1 Adjustable Floor Tube Stand. 

1 Set of Cords for connecting tulre. 

Code PAPRt F°r Direct Current 110 or 320 Volts.$280.00 

Code PARAD For Alternating Current 104 to 130 Volts... 290 00 


G/6101 Standard Type X-Ray Outlit No. 2. 

Consisting of— 

1 K.-S. Co.'s Induction Coil—10 inches Spark—Type B 


Accessories as described under G/G100. 

Code PARDO For Direct Current of 110 or 120 Volts. 310.00 

Code PAREY For Alternating Current of 110 to 120 Volts leader. 320.00 
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G/0100/0103 

The Kny-Sciieerek Company’s X-Ray Equipment, "standard type." 

0/6102 Standard Type X-Ray Outfit No. 3. 

Consisting of— 

1 K.-S. Co.’s Induction Coil—12 inches Spark—Type 11. 

Accessories as described under G/6100. 

Code Parfo For Direct Current of 110 or 220 Volts. $350.00 

Code parca For Alternating Current of 104 to 120 Volts. 360.00 

0/6103 Standard Type X-Ray Outfit No. 4. 

Consisting of— 

1 K.-S. Co.’s Induction Coil—14 inches Spark—Type B. 

Accessories as described under G/0100. 

Code PARID For^Direct Current of 110 or 220 Volts. 400.00 

Code Parka For Alternating Current of 104 to 120 Volts. 4 10.00 

_ W - - 
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0/6110/6114 

The Ksy-Scheekek Company’s X-Ray Equipment “Pekfection Type. 

To medical practitioners desirous of combining with their radiographic and radiothcru- 
peutic work the use of (Judin's apparatus for the treatment with high frequency currents we 
recommend our Perfection Type X Pay Equipment with High Frequency Current 
Apparatus. 

With a suitable set of Electrodes this attachment gives oetter results than can be obtained 
with the troublesome and rather unreliable static machine. 

Following we are quoting an assortment of various complete outfits of apparatus and for 
the convenience of our friends we give prices for complete equipments inclusive and exclusive 
of the high frequency attachments. 
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(]/6l IU Perfection Type X-Ray Outfit No. 8. 

Consisting of — 

1 K.-S. Co.'s induction Coil — 12 inches spark — Type B. 

1 Cabinet of quartered oak with concealed wiring. 

1 Compound Rheostat with snap switch. 

1 Semi-exposed Fuse. 

1 Set of Multiple Spark Gaps. 

1 Pole Changing Switch, mounted on top of cabinet. 

2 K.-S. Co.’s Patented Wehnelt Electrolytic Interrupters. 

2 Water-Cooling Jackets for same. 

1 Double Throw, Double Pole Switch for placing either interrupter into series 
(mounted on side of cabinet). # 

1 Fuse Block to connect with main circuit. 

1 Adjustable Floor Tube Stand. 

2 K.-S. Co.'s Adjustable Vacuum Focus Tubes. Heavy pattern of latest design. 
1 Fluoroscopc with detachable screen, Platino-Barium-Cyanide. 8x10 in. 

1 Set of Insulated Cables for connections. 

The High Frequency Current Attachment 

Consists of — 

t Solenoid, K.-S. Co.’s Sjiocial Type, all enclosed in hard rubber. 

1 Set of two Leyden Jars. 

1 Ball Electrode. 

1 Set of three assorted Vacuum Electrodes. . 

1 Universal Handle for same. 

1 Insulated Corel with snap hook. 

PRICES. 

Complete Equipment ineluding High Frequency Current Apparatus. 


Code PARMA For 110 or 220 Volts direct current.$-150 ()0 

Code PAROO 104 to 120 •< alternating current.. 470.00 

Equipment without High Frequency Apparatus. 

Code parry For 310 or 220 Volts direct current.... 390.00 

CodePARSl << 104 to 120 alternating current. 4 10.00 


(i bill Perfection Type X-Ray Oufit No. 9. 

Consisting of — 

1 K.-S. Cu.’s Induction Coil—14 inches Spark—Type B, mounted in the same man¬ 
ner as described under G/0110 and equipped completely as specified under 


this number. 

PRICES. 

Complete Equipment including High Frequency Current Apparatus. 

Codt PARTE For 110 or 220 Volts direct current.. 500 00 

Cede parwa ,. 104 to 120 *• alternating current . 520 00 

Equipment without High Frequency Current Apparatus. 

Code pas A R For 110 or 880 Volts direct current.. . 440 00 

Code PASCO i. 104 to 120 <■ alternating current. 460.00 
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G/61 12 Perfection Type X-Ray Outfit No. 10. 

Consisting of — 

1 K.-S. Co.’s Induction Coil—16 inches Spark—Type B, mounted in the same mar 
ner as described under G/0110 and equipped completely as specified unde 
this number. 


Code PASIP 
Code PASSA 


Code PASTY 
Code PATA 


PRICES. 

Complete Equipment including High Frequency Current Apparatus. 

For 110 or 220 Volts direct current. $540. 

*« 10-1 to 120 •• alternating current . 560 0 

Equipment without High Frequency Current Apparatus. 

For 110 or 220 Volts direct current... 480.0 

■ * 104 to 110 « alternating current . 500 0 


G 61 13 Perfection Type X-Ray Outfit No. 11. 

Consisting of — 

1 K.-S. Co.’s Induction Coil—18 inches Spark—Type B, mounted in the 
same manner as described under G/6110 and equipped completely 
as specified under this number. 


PRICES. 

Complete Equipment with High Frequency Current Apparatus. 

For 110 or 220 Volts direct current. . 600 0( 

•• 104 to 120 >• alternating current. 620.( 

Equipment without High Frequency Current Apparatus. 

For 110 or 220 Volts direct current. . . 540.0 

»• 104 to 120 •• alternating current.. 560. 


Code PATAY 
Code PATNA 


Code PAT0W 
Code PATRI 


G 6114 Perfection Type X-Ray Outfit No. 12. 

Consisting of — 

1 K.-S. Co.’s Induction Coil—20 inches Spark—Type B, mounted in the same mai 
ner as described under G/6110 and equipped completely ns specified undi 
this number. 


PR ICtS. 

Complete Equipment including High Frequency Current Apparatus. 

For 110 or 220 Volts direct current. 

•i 104 to 120 m alternating current. . 

Equipment without High Frequency Current Apparatus. 

For 110 or 220 Volts direct current. 

« 104 to 120 « alternating current. 


Code PATTA 
Code PAUKE 


Code PAUL 
Code PAVET 


650.01 
670, 


590.004 

610 OC 
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High Frequency Current Apparatus. 

For a detailed description of High Frequency Current Apparatus, their application 
and method of treatment we refer to that part of this Catalogue especially devoted to this 
subject (sec G/G602 to G798.J 

The electrodes illustrated and quoted below are of a simple and cheap construction. 
The better and more efficient patterns are quoted under G/G700 to 6708. 


Vacuum Electrodes for High Frequency Currents. 



(1/6140. 


A 

Vaginal. 


E 

B 



F 

C 

Surface. 


(J 

L> 

Surface, plain. 

. « 0.90 

n 


A to II. 

Urethral..each $1.00 

IntraUterine.. ■< 1.00 

Handle to fit vacuum'clcctrodes .. 1.25 

Metal Ball with handle.. 1.50 
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SPECIAL X-RAY OUTFITS. 


As already stated, we shall be pleased to earn’ out special designs in the construction of 
X*Rav Equipments whenever plans and specifications are submitted to us in a comprehensive 
form. We shall be pleased to receive correspondence from our friends on the subject and 
shall give desired information and advice. 

The following illustrations represent some special apparatus supplied by us for the 
U. S. Government. 



Special X-Ray Outfit, made for the U. s. Army General Hospital, Washington, D. C. 
Designed by Major-General W. C. Borden, U. S. a. 
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Special X-Ray Outfit, made for the U. S. Army General Hospital, Washington, L). C. 
Designed by Major-General IIC. Itorden, U. S. A. 

Consisting of — 

1 K.-S. Co.'s Induction Coil, 1(1 in. Spark. 

1 •• Mercury Turbine Interrupter. 

1 » Motor and Speed Controller for the same. 

1 Ampere Meter. 

1 Ruby Lamp. 

] Condenser, mica insulated. 

1 Multiple Point Condensor Switch. 

1 Pole Changing Switch. 

1 Semi-Exposed Fuse. 

1 Selector Switch for Interrupters. 

1 Set of Two Multiple Point Spark Gaps, mounted on 
1 Suitable Cabinet, quartered oak finish. 

1 Compound Wall Rheostnt with snap switch. 

2 U'chntU Electrolytic Interrupters, with water cooling jackets. 

1 Floor Tul>e Stand, adjustable. 

3 X-Ray Focus Tubes of different degrees of hardness. 

1 Floor Tul>e Stand. 

1 Fluoroscope with deteachable screen of Platino-Barium Cyanide, 8xl0jnches. 

1 Set of two Heavily Insulated Cords for connecting focus tubes. 
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Si’kciai X-Rav outfit, made for tiie Medical Department, U. S. army. 
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Special X-Ray Outfit, made for the Medical Department, U. S. Army. 

Consisting of — 

1 K.-S. Co.’s Induction Coil, 1G in. Spark. 

1 «■ Mercury Turbine Interrupter. 

1 u Motor for the same. 

1 Magnetic Vibrator Interrupter 
1 Condensor, mica insulated. 

1 Multiple Point Condensor Switch. 

1 Pole Changing Switch. 

1 Scmi-Exposcd Fuse. 

1 Selector Switch for Interrupters. 

I Set of two Multiple Point Spark Gaps, mounted on 
1 Suitable Cabinet, quartered oak finish. 

Furthermore — 

1 Wall Rheostat and Switch Board with 
1 Ampere Meter. 

1 Volt Meter. 

I Ruby Lamp with Shade of special design. 

1 Controlling Switch for Rheostat of Motor. 

1 Second Stop Watch. 

1 Snap Switch. 

1 Double Pole Fused Switch. 

1 Multiple Contact Switch for full ohm resistance. 

1 •• « *• «* one tenth ohm resistance. 

All metal parts finished in brass, lacquered, mounted on slate base, Venetian finish. 

1 U'ehnelt Electrolytic Interrupter with three platinum points of different sizes. 

1 Floor Tube Stand, adjustable. 

0 X-Ray Focus Tubes of different degrees of hardness. 

1 Fluoroscope with detachable screen of Platino-Marium Cyanide, 8x10 inches. 

1 Set of two Heavily Insulated Cords for connecting focus tubes. 
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Special X-Ray Outfit, made for the Department of Medicine and Surgery, U. S. Navy. 
Designed by C. F. Stokes, M. D., Surgeon, U. S. Navy. 

Consisting of — 

1 K.-S. Co.'s Induction Coil, 1(1 in. Spark. 

1 •• Mercury Turbine Interrupter. 

I Motor and Speed Controller for the .same. 

1 Magnetic Vibrator Interrupter. 

I Condcnsor, mica insulated. 

1 Multiple Point Condcnsor Switch. 

1 Semi-Ex posed Fuse. 

1 Pole Changing Switch. 

1 Combined Volt and Ampere Meter. 

1 Selector Switch for Interrupters. 

1 Set of two Multiple Point Spark Gaps, mounted on top of 

1 Suitable Cabinet, quartered oak finish, mounted on six 4 in. rubber tired 
wheels. 

1 We kite It Electrolytic Interrupter, with three platinum points of different sizes. 

1 Compound Rheostat. 

1 Floor Tube Stand, adjustable. 

3 X-Ray Focus Tubes of different degrees of hardness. 

I Fluoroscope with detachable screen of Platino-Barium Cyanide. 8x10 inches. 

1 Set of two Heavily Insulated Cords for connecting tubes. 

N B.— This Outfit is portable, the cabinet being placed upon a metal inline mounted on strong rubber 
tired metal casters. In this way the npparatns can be wheeled easily from the X-Kny room into the various 
wards oi the hospital and may be used at the bedside of the patient. 
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Examining and Treatment Tables for X-Ray Purposes. 

On most occasions when treatment is to be administered it is desirable that the patient 
should be in the reclining position. The ordinary tables are usually too high and too un¬ 
comfortable for this purpose. 

It is also desirable that the oack and the head should be rather high and be well sup¬ 
ported. For these reasons examining tables have been made which should insure a com¬ 
fortable position for the patient. 

Figs. G/615G to 6159 give n view of a table to which reference has been made. The 
dimensions are 0# feet in length by 2 feet in width, and it rests upon four strong legs. 

The top is of wood, and when treatment is to be given in which the tube is placed be- 
nenth the table, the latter is so arranged that a portion of its wooden top can be removed. 
A portion of the frame is so adjusted that the head and back of the patient can be elevated 
above the rest of the body. 

Whenever larger sues of plates must be used they should be placed into a plate holder, 
for otherwise they would be easily broken. 

The table can also be provided with a suitable clamp (as seen in illustration Fig. G/6150 
which is so arranged that the plate holder can be placed either under or over the table. 
In the latter case the Roentgen tube must be placed under the table. 

Fig. G/6159 represents an up-to-date X-Rav table. It is of the same dimensions as 
G/6156and in a general way constructed on the same lines, but has in addition a compression 
diaphragm of the latest and most improved type. 



G/6155 Examining Table, simple form, with drop plates at head end and foot 
CodePEKAN end. The table is made” of hardwood, 31 in. high, 24 in. wide. 

When drop plates are extended it measures 6 feet over all. When 


plates are dropped 40 in. 

Price. $15.00 

Set of cushions for same. .. 5.00 
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G/G150 


3/6156 X-Ray Table for Therapeutic and Skiagraphic purposes. Made 
'ode PELAD entirely of wood, it measures G % feet in length and stands 24 in. high. 

width 24 in. A metal rod with attachment clamps running on each 
side of frame serves for clamping on various attachments as plate 


holders, diaphragms, etc. 

Price for table with rail. $45.00 

Price for plate holder (size 12X10 in.) and clamp fittings. 20.00 



G/0159 
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G/8159 

G/0I59 Radiographic and Treatment Table, designed by C. Stokes, Surgeon U, S.j 
Code PELLY Navy. 

This table measures 6% feet in length, 24 in. in width and stands 24 in. high. It is 
constructed entirely of wood. 

A detachable compression diaphragm of the Albers Schoenberg's type with suitable 
modification for this special purpose is mounted upon two substantial metal sockets capable 
of sliding back and forth on two metal bars running lengthways on side of table. The 
diaphragm itself is suspended from a horizontal bar mounted on adjustable bayonet shaped 
uprights, permitting its application and fixation underpressure over a wide range and in any 
position. At the foot of the table is a socket for receiving a stool or an accessory table. 

Price of table complete with nil accessories..... .,.I.$1 50.00 


All Our proouot* J'*.-- An* ouahantbio 
And EI e a FI o u n TRADE MARK FO R IdimTIFIOATIOH 


(C) Jeff Behary 2019 


856 


























— 63 — 

The Kny-Scheerer Company. New York. 

Tclcjrrnplilc Adilrr*»*« KXRAV — XKW— VOKK. 

f ■■ ----- - - - - < 

Diaphragms for accurate Radiography and Diagnosis. 



0/6225 

Showing Application of the Albrrs-Sckoentfrjr Compression Di«phr»Km. 


A marked advance in the Roentgen Technique was made by the introduction of dia¬ 
phragms for the purpose of concentrating ujvm a limited field the focal raysof the anticathode 
target and a most excellent instrument of this kind is the Aibers-Schoenberg Compression 

Diaphragm. 

It excludes the secondary rays emanating from the walls of the X-Ray tube which pro¬ 
duce effects of diffused light in skiagraphic work. By its compression levers it permits im¬ 
mobilization of the area to be irradiated, and at the same time brings the object nearer to a 
phot ographic plate. 

The apparatus consists of an aluminum or brass compression cylinder lined 
inside with lead, and a metal frame mounted on a solid wooden board. It can be adjusted 
to horizontal or vertical position. Three lead diaphragms and a tube holder are furnished 
with each outfit. The compression cylinders can be furnished in sizes of 4 inches or 5 inches 

diameter. 

The Aibers-Schoenberg Compression Diaphragm has the great advantage that all ex¬ 
posures are tnken by it at the same tubal distance from the surface of the IkhIv, thus insuring 
an exact standardization, since the perspective always remains tjie same. 

The four inch compression cylinder furnishes pictures of five inches diameter, and the 
five inch compression cylinder will give a picture with a diameter of about seven inches. 

For stereoscopic views a special compression cylinder is supplied which can also be 
used for ordinary work. It has a diameter of five inches. 
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G/6225 


G 6225 Compression Diaphragm, Albers-Schoenberg's, consisting of an adjus- 
Code PEPOl table frame on wooden base, with a detachable lead lined compres¬ 
sion cylinder of 4 inches diameter, lever arrangemeut, tube holder 
and three lead diaphragms, price.... 

G/6226 Compression Diaphragm, same as above, but with a compression cylin- 
Codt PEPPI dcr 5 inches diameter. Price. 


$120.00 
120 00 

G/6227 Compression Diaphragm, same as above, but with a compression cylinder, 

Code PEPR0 5 in. diameter, for stereoscopic radiography and general work. Price.. I30.0 1 

G>'6230 Compression Cylinder only, 4 inches diameter, complete with fittings. Price 45.00*1 
Code PEPUY 


G/6231 CompressionCylfnderonly. 5inches diameter, complete with fittings. Price 

Code PERA 

G/6232 Compression Cylinder only, for stereoscopic work, inches diameter. 
Code PERCA complete with fittings. Price.. 


45 00 


55 00 
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Illustrations showing the ALBERS-SCHOENBERG Compression 


Diaphragm in use. 



Fig. I P’K- 2 

Fig. 1. Radiographing of shoulder joint. . 

Fig. 2. .. renal calculi. The cylinder is first adjusted vertically, the rim 

being placed under the lower border of the last rib and liver and pressed 
down to the limit of comfortable tolerance. 



Fig :1. Radiographing the shoulder. 
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Illustrations showing the ALBERS-SCHOENBERO Compression 

Diaphragm in use. 


Ft 



Pig. 4 Fig. 5 

Fig. -1. Radiographing foot with diaphragm in oblique position. In this exposure 
the plane of the film cannot be at right angle to the axis of rays, but with 
thin parts and the tube at 20 inches distance the real error of perspective 
proves to be negligible in practice. 

Fig. 5. Radiographing of knee joint. 



Fig. 6 Fig. 7 

Fig. 0. Rxidiographing a single bone of forearm or elbow joint. 

Fig. 7. •* head in lateral exposure. 

The Compression Diaphragm of Albers-Schoenberg not only prevents diffusion but 
also permits immobilisation of the area to be irradiated and by compression brings it nearer 
to the photographic plate. It also offers the advantage of exact standardization as the per¬ 
spective always remains the same. No Roentgen laboratory nowadays can afford to be 
without such an equipment and the only drawback is a rather high cost which is conditioned 
by a thoroughly efficient but expensive construction. 

_ — xgsr — --- 
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Diaphragms for Accurate Radiography and Diagnosis. — Continued. 


A very satisfactory diaphragm answering the purpose of the general practitioner and 
being considerably less expensive has been designed by Dr. Carl Heck of New York. 

It prevents diffusion and permits of immobilisation, and its cheap price places it within 
the reach of every physician. 



G/6S1G 


0/623 1 Tubular Dia¬ 
phragm, designed by 
Dr. Carl Beck. 

Code PERCY It consists of a 
set of two nickel-plated brass 
cylinders with flange on 
one end. Inside dimensions 
of the two cylinders are 
8'i x8 in. and 4x 8 in. 

A clamp to fasten upright 
standard to table with ad¬ 
justable socket for currying 
the tubular diaphragms. 

Price. $18.00 


U 6236 Iris Diaphragm, 
Code PEROE designed by Des- 
sauer , is nn excellent appa¬ 
ratus for general use and 
particularly well suited for 
skiagraphs of the hip and 
shoulder joints, also for ob¬ 
taining fine details in skia- 
graphic work of the chest. 
The aperture of the iris 
diaphragm is easily ad¬ 
justed, and may either be 
placed directly upon the 
surface to be irradiated or 
at a distance. The base of 
the apparatus is arranged 
for receiving dry plates. 

Price for complete equip¬ 
ment . .. _$45.00 
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THE ORTHODIAGRAPH. 

For correcting magnification and distortion in X-Ray shadows in diagnostic 
examination with the fluorescent screen. 

By this apparatus Scientific Fluoroscopy is made possible just as Scientific Radio- 
gruphy became possible with the invention of the Compression Diaphragm. 

As indicated by its name, the object of the orthodiagraph is to produce a correct 
drawing, with true perspective of object under observation with the fluorescent screen. It 
enables any physician to take accurate measurements of the heart or any other object in 
which a shadow may be indicated in pencil sketches. Simplicity and infallible accuracy are 
its twin merits, it eliminates errors and requires no more skill in its use than should be pos¬ 
sessed by any physician of average ability. It will satisfy the requirements of those who are 
expected to be provided with accurate knowledge concerning the entire bony system, and it re¬ 
veals unerringly fractures, tumors, cavities, foreign bodies, etc. No consultant on diseases of 
the heart can afford to be without it as it enables him to quickly trace the exact outline of the 
heart, either on the skin or on a sheet of paper. 

The orthodiagraph is of importance for the localization of foreign bodies of almost 
every description. It reveals the relations of the bony fragments in a fracture, and with 
equal accuracy traces the course of a bullet. 



G/6242 

Orthodiagraph in horizontal position. 
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Says Dr. S. It. Monet l in the Journal of Treatment for Juty 1904 . 

“ We can easily ascertain in many cases the distance below the surface of the tissues 
that a bullet or other object is buried. The method is neat and a long way in advance of some 
early calculations. First mark out the net size of the object as usual with the tracing pencil, 
then measure the width of the magnified shadow seen on the screen. The difference between 
the width of the net tracing and the full shadow is the exact amount of magnification caused 
by the divergence of the rays at the given distance of tube and object. 

With the aid of MoneUs X-Ray Divergence Chart, the exact depth of a foreign 
body can be instantly ascertained.’* 

The subject or part which is to be examined is placed between the tube and the 
fluorescing screen. The bars which carry both pencil and tube are rigidly joined together 
and move synchronously on ball bearings, so that the slightest movement of the pencil is 
exactly paralleled by the focus of the vertical ray s . The operator guides the pencil around 
the border of the shadow to be traced. The marking can be mnde either on the skin or on 
a sheet of paper clamped in the frame. The pencil point and focus of the tube being fixed in 
an exact line, and moving simultaneously in all directions (as guided by the hand of the 
operator) every fraction of a mark made with the pencil is made in the central axis of the 
rays so that uo diverging or distorting ray interferes. The tracing of every shadow is there* 
fore normal and correct in all eases. 

Of the various modifications of the original orthodiagraphs we have selected a pattern 
which with some desirable additions is considered the best in the market. 



G/C242 

Orthodiagraph in vertical position. 


0/6242 The MORITZ Orthodiagraph, Knv-Scheeker Co.'s modification, suitable 
Code PERGA for use in horizontal or vertical positions. Price. 


$150.00 
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Hoffmann’s Measuring Stand for X-Ray Investigations. 

This apparatus is for the purpose of affording measurements relating to the position 
and size of the organs in the interior of the body, or of foreign bodies which may have 
found their way there. 



G/024. r > 


In the practical use of this apparatus comparative measurements upon the same in¬ 
dividual may be made by means of a scale of numbers, changes in the organs which are to 
be investigated being indicated by changes in the numerals. The result as to the clinical 
history may be indicated by from four to eight numbers. 

The results of percussion can be directly compared with those which are obtained by 
radiogrnphy. 
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The instrument consists of a square frame which can be slid up and down between 
two vertical posts. The patient whose condition is to be investigated stands upon a platform 
at the base of the instrument or upon a stool which is placed upon the platform. By this 
means the instrument may be kept firm and steady. The movable frame has brass sliding 
bars upon its four sides upon which slide brass riders. Each opposite pair of riders is con¬ 
nected by means of a steel wire 1.5 mm. in thickness. 

Three such wires run horizontally across the frame, and three others cross them in a 
vertical direction. 

Scales which are graduated in millimeters are at the side of the sliding bars so that 
one always knows the distance of the parallel wires from eaeh v other. 

At the sides of the instrument strong wooden ledges are attached to each of the 
vertical posts, and to these are affixed on the one side a holder for the fluorescing screen 
and'on the other a similar one for the photographic plate holder. Both, screen and 
photographic plate holders, arc easily secured to the uprights by means of suitable hinges. 

The transverse piece which forms the top of the stand holds a movable arm to which 
the X-Rny tube holder is secured. 

When an examination is to be made the patient stands or sits in close proximity to the 
anterior surface of the measuring frame which has been adjusted to the proper height. 

The Barium-Plntino-Cyanide screen is then placed behind the frame with its layer side 
turned to view of operator. 

In front of the patient, at a distance of al>out 20 inches front the screen, the Roentgen 
tube is’adjustcd. If now the room is darkened the wires will be distinctly seen crossing each 
other ns thin lines on the light screen, and outlined upon the shadow of the body. Since the 
measuring frame as well as the light screen is supported by the stand, both hands of the 
operator will be free and he can fix each wire at any desired point by grasping the proper pair 
of slides upon the sliding bars. 

By means of two such cross wires one can fix any desired point, in an organ which is 
to be inspected with accuracy, while if four wires are employed an entire organ, for example 
the heart, can be circumscribed and inspected. Then by setting another wire upon some 
particular part of the body, the position in the body of theorgan in question can be determined 
with considerable precision. If the illumination that have been obtained does not enable one 
to reach a conclusion with sufficient definiteness, the camera can be substituted for the light 
screen and the desired measurements obtained by means of a photograph of the lines and 
shadows. 

In the case of comparative measurments the conditions must be exactly the same when 
the light screen is used as when one uses the camera. Especially must this be the rule in 
regulating the distance of the Roentgen tube from the photographic plate or from the light 

screen. 

Cl/6245 Hoffmann’s Pleasuring Stand for X-Ray Investigations, as per descrip- 

Cod» PERHO tion, complete with plate holder and fluorescent screen. Price. $125.00 
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Spark-Gaps. 



0/6256 Spark Oap and Rectifier, for 
Code perm direct current. Offers an effi¬ 
cient safeguard ngninst overload- 
ing X-Ray tubes especially when 
using strong currents with an 
electrolytic interrupter. Soft tubes 
in particular should never be 
excited without having a ventil 
tube G/5890 or one of these spark- 
gaps in series. 

The apparatus consists of an 
iron pedestal on top of which is 
fastened at right angle a bard 
wood bar with scale upon which 
slide the uprights, one of them 
having a metal disc aud the other 
a pointed metal rod. Price.$35 00 

<1/6258 Spark (jap and Rectifier, for 
alternating current, consists of 
two horizontal rails, upon which 
are mounted two stationary up¬ 
rights, supporting a hard rubber 
enclosed Rectifier and one sliding 
upnght with metallic disc. 

Code PEROA For Coils up to 12 in. Spark.. 45.00 

Code PERPE.. 10 » .< .. 50.00 

.. 55.00 
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Devices for Measuring Penetration of X-Rays. 

Various kinds of apparatus have been constructed by different authors for estimating 
the intensity of X-Rays and for measuring the degree of the vacuum of X-Ray tubes. 

The principle of their construction is based upon the insertion of an obstacle to the 
rays which is accomplished by small, square pieces of tin foil or platinum sheet of certain 
predetermined thicknesses, interposed between the fluorescent screen, and the eye of the 
observer. The gradual increase of thickness of the foil or layer of foils is indicated by small 
figures made of lead, fastened to the squares of tin foil and which appear more or less distinct 
according to the penetrating power of the tube. 

Recently IVa/ter has constructed a skia¬ 
meter, the metallic plates of which are made 
thicker in proportion to geometric instead of 
arithmetic progression and in which platinum 
foils are used instead of tin foils. By this 
method only a small number of lamellae is 
required which makes the numbering with 
lead figures superfluous Eight Apertures are 
used in tills apparatus. The fluorescent screen 
when used with a soft tube shows but one 
lamella and the number of visible lamellae is 
increased in proportion to the higher penetra¬ 
tion of harder X-Ray tubes. 

The Henoist photometric scale also per¬ 
mits a minute precision of the degree of vacuum 
and its principle is based upon the transparency 
of metals with an atomic weight of 100 to 150. 

Following we quote some of the best 
and most practical devices in use at present. 
The problem of standardizing the quality of 
X-Rays delivered from the various styles and 
patterns of X-Ray tubes is a question very 
much agitated a' the present time by the 
various X-Ray societies. We are keeping 
abreast with the progress of the times, and 
may, before long be able to present something 
new for the purpose. 

0/6265 X-Ray Penetration Guagc of Dr. S. H. Monetl, consisting of twenty 
Code PERRY shutters of sheet brass, stamped and numbered, complete with floor 

stand. Price. 518.00 
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G/6267 Skiameter, 

Code PE RSE consisting of 
an enclosed box with 
fi a n d 1 e, a fluorescent 
screen 5x5 in. with 16 tin 
foil squares of varying 
thicknesses, complete 
with screen of Platino- 
Bnrium Cyanide. 

Price.$25 00 



G/6269 Skiameter, Dr. 

Code PERU Walter, as des¬ 

cribed above, with 8 
platinum fields. 

Price complete.... 25.00 

G/6272 Skiameter, 77 moist's, 

GodcPESCA consisting of 12 
Aluminum discs of vary¬ 
ing thicknesses, arranged 
about a silver plate. 

Price. 15.00 

Each skiameter is care¬ 
fully tested by a standard 
apparatus before being 
sent out. 



G/6280 

G/0280 Chromo-Radiometer, Dr. Holsknecht's. This Apparatus is intended to 
CodePESSA enable the physicifin to place the dosage of X-Ray treatment upon 
a more exact basis. The inventor determines the amount of X-Rays 
absorbed by a certain salt, in comparing the discoloration resulting 
in this body from irradiation with a standard scale of color shades. 

llohknecht argues, that by such comparison conclusions may 
be drawn ns to the amount of X-Rays absorbed, and, therefore, also 
as to the probable physiological effect of the same amount of rays. 

Complete set consisting of a standard scale of 12 test objects 
of different shades of discoloration, for the purpose of comparison 
and 12 Reagent tablets which will discolor under the influence of 

X-Rays, trice. 

1 dozen Reagent Tablets separate. 


50.00 
12 00 
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Osteoscopes. 


Most operators prefer to test the vacuum of a tube by holding their own hand before 
the fluorescent screen as indeed the hand is a most reliable indicator, since it contains many 
different types of bones from the massive carpal end of the radius to the delicate third pha¬ 
lanx of the little finger. Rut such constant tests are dangerous and lead to pathological 
changes of the integument which may become permanent as the wrinkled and shrivelled 
Roentgen hands of physicians show. 

Instead of sacrificing the living extremity Dr. Carl Beck has suggested the utilization 
of the skeleton of a hand and arm. The bones of the forearm and hand are fastened to a 
sheet of pasteboard or similar translucent material. This board can be attached to a fluor¬ 
escent screen, and by moving it back and forth the phalnngcs, the carpus or elbow can be 
studied. The inventor has given these contrivances the name of Osteoscope. 



G/fi28fl 


(i o283 Osteoscope. Dr. Curl Beck's, with skeleton of human hand, complete with 
CodePESTY Platino-Barium Cyanide Screen, size 5 x 7 inches. Price. $20.00 
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G/6284 


0/6284 Osteoscope. Dr. Carl B/ik's, with skeleton of human hand and arm, 

Code petaw mounted on sliding board, complete, with Platino-Rarium Cyanide 

Screen 5x7 inches. Price. $25.00 


Cabinets for Roentgen Rooms. 

As one of the indispensable parts of an X-Rny room equipment may be considered a 
cabinet for storing X-Ray tubes, fluoroscopes, fluorescent screens and sundry photographic 
utensils. 

The X-Ray tubes are to be safely placed upon shelves provided with suituble arrange, 
ments guarding them against breakage. Fluoroscopes and screens are kept away from light 
and the harmful influence of moisture. The photographic dry plates are preserved in a lead- 
lined compurtment to protect them from the penetrating X-Ruys und yet have them handy 
for immediate use. In fact the cabinet serves a number of useful purposes. We are limit¬ 
ing ourselves in this catalogue to two patterns G/6400 and G/6402, but are prepared to sub¬ 
mit estimates for special designs. 
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G/6400 


G O'lOO Roentgen Ray Cabinet The Cubinct part with glass doors, is fitted with 
Cod* PINTO tube racks and partitioned in such manner that two independent sec¬ 
tions are formed. The doors are equipped with automatic locks, re¬ 
quiring a key to open them. One drawer is lead lined and per¬ 
fectly ray-proof for exposed and unexposed plates The cupboard on 
side is provided with shelf for sundry articles as fluoroscopes, etc., 
while the compartment on top is sufficiently spacious to hold 
developing trays, graduates, etc. Price. $65.00 
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0/6-102 Roentgen Kay 
CodePiNXi Cabinet, 

with Desk, similar 
to G/6400 but with¬ 
out top compart¬ 
ment. Price- $75.00 

0/6-408 Wall Rack. 

Cod# pione for X-Ray 

Focus Tubes. 

Where floor space 
is limited this rack 
wiir be found of 
great convenience. 

For six tubes. 

Price... .... 12.00 


G/6402 



G WOS 
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Protection for X-Ray Operators. 

It has become n question of vital interest ns to how to protect the operator from the 
injurious effects of long continued work in the Held of practice. The loss of a hand or an 
arm is not a thing to contemplate with cqunnimity and protection should be sought in time 

before damage is done. 

There is a type of chronic Roentgen light dermatitis which is especially found among 
physicians who devote much time to irradiation. The hands show the integument wrinkled 
and shrivelled, the nails homy and cracked and the phalanges thickened, so that there is 
tension during movement. In some cases the formation of warts and rhagades is observed. 

Various forms of modern protective closets have been built, generally lined with lead 
sheeting and having as an observation window a pane of lead glass impervious to X-Rays. 
Such Cabinets are generally constructed especially to order and we are prepared to submit 
estimates upon application. 

Following we give a list of standard apparatus for protection which are constantly kept 

in stock. 

0/6-150 Protective Plate Glass, of a lead flux, impervious to X-Rays. It is used 
Code PLAFO for covering the Bnrium-Plntino-Cynnide screen or for windows in 
protective Cabinets. 

Standard sizes kept in stock are the following 

8JX4^in. .">x7in. 7x9j in. 0JX12 in. 12X10 in. 
Price each $ 0 . 35 ~ 0 70 1.35 ~2 30 - 3 . 80 _ 

Larger and intermediate sizes at the price of 8 cents per square inch. 

U 6 15-1 Protective Lead Foil with vulcanized sheet rubber coating on both 

Cod* plane Sides. This material is by far the most suitable for protective purposes 
on account of its adaptability to any form nnd part of the human 
body. The rubber covering has been vulcanized directly U|»on the 
metal and stays on for ever. It can be easily washed nnd sterilized 
by placing it in boiling water for a reasonable time. We carry in 
stock two thicknesses of rubber covered lead foil, the thinest style 
having a lead sheeting ofjJ 0 in. diam. and the heavier style one of 
,' s in. diam. 

Price for lead foil inch diameter 1? cents per square inch.) i-arner qu.m- 
.. . • titles at 

lfto •• “ IJ “ •• •* “ ) special price 
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Protective Stand for Use in 
Radiographic Work. This 
stand or screen consists of a 
frame with two vertical side 
burs between which a thin 
sheet of hard rubber is 
movable up and down. This 
sheet or plate is steadied by 
an arrangement which is 
attached to one side of the 
frame and by which it can be 
quickly brought to any de¬ 
sired level. It gives protect¬ 
ion from the effect of leaping 
sparks, and cuts out the 
secondary rays of the tubes. 

It is recommended for use 
in examinations. 

Price. $25.00 

G/6445 _ 

Treatment of Inflammations caused by the X-Ray. 

In SIMPLE DERMATOSIS (burn of the first degree ) warm applications of 
Burow's Solution are most comfortable to the patient. 

for the BULLOUS FORM (second degree ) use Xeroform Gauze Dressing, to per 
cent., 40 cts. per sq. yard in glass jar, or Xeroform Powder, sprinkled upon the surface 
and bandaged by gauze, SS cts. per os., later a dressing of Xeroform-Lanolln Oint¬ 
ment, 10 per cent., zj cts. per os., or Ichtyol-Lanolln, sj cts.per oz. is recommended, which 
is changed daily, provided there is but scant secretion. 

The NECROTIC FORM (third degree) requires speedy removal of the mortified 
tissues; the after-treatment is conducted on the ordinary principles of wound treatment. 


Tho abovo mentioned Drugs are constantly kept In stock. 
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Protection for X-Ray Operators. 


0/6456 X-Ray Practitioners’ Pro- 
Code PLAQU tective Suits nre made of 
the robber covered lead foil, 
described under G/0454. Illus¬ 
tration shows in which way 
they can be applied. An equip¬ 
ment consisting of G/6457. 

G/G458, G/G459 and 6/6405.... $30 00 

0/6457 Apron of rubber covered 
Ccsfe PLATA lead Toil, with straps for 

fastening the same. 16 50 

0/6458 Protective Hood of lead 
Code PLAU foil 4 rubber, covered with 

tapes. 8.50 

0/6459 Pair of Protective gloves 
Code PLEBE made of leather with heavy 
leather lining. Between the 
lining and the uppers there is a 
composition of lend which ab¬ 
sorbs the X-Rays. Pair. 5.00 

G/6465 Pair of Spectacles made of 
Code pleno lead glass absorbing the 

X-Rays. Pair. 2 75 


G/G456 
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SKIAGRAPHY. 

There can be no doubt that structural details of anatomical parts can be shown to better 
advantage by a photograph than on the fluorescent screen. The skiagraph not only permits 
the thorough study of the various features of a lesion but can also be preserved and will be 
of value for future information. 

A busy practitioner, it is true, cannot personally devote much time to the purely 
mechanical task of developing negatives, and may prefer to employ the services of a profes¬ 
sional photographer as the developing process of a skiagraphic plate is practically the same 
as that of an ordinary photographic plate exposed to sunlight. It must, however, be con¬ 
sidered that the anatomical knowledge of a physician combined with some experience in de¬ 
veloping skiagraphs will soon enable him to bring out with greater accuracy anatomical 
details to which a professional photographer would j>ay no attention. 

The prime considerations of an equipment are few. A proper adjustable ruby light. A 
working table, shelves, trays, and running water are needed besides the chemicals. The 
temperature of the developer is a matter of great importance. If it is too warm, the plates are 
likely to fog; and if too cold, development proceeds very slowly. If possible, the temperature 
should not be allowed to vary licyond the limit of 05" and 70* F. 

With an X-Ray negative development may be continued for a much longer period than 
would be advisable with a camera exposed plate, and the usual error of the professional photo¬ 
grapher in developing an X-Ray negative is that of under-development. The problem of de¬ 
termining just when development has been carried far enough is a difficult one, aud must 
be acquired by practice. In order to obtain sufficient density of the negative it is necessary to 
proceed with development until the plate is perfectly opaque to the ordinary ruby light ot 
the dark-room lamp. Success requires a great amount of patience and skill. 

If the beginner develops a hand on his first plate nnd a pelvis on the second, he will be 
greatly instructed in the different rendering of the imnge as he observes it during develop¬ 
ment. The plain outlines of the hand will delight the beginner, while the obscurity of the 
pelvis from first to last may possibly discourage him. However practice makes perfect, and 
it is well to bear in mind that the art of developing radiographs is not learned in a day. 
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Plate holders. 

I n the simplest form of X-Ray work, the plate is exjiosed in envelopes, as they are listed 
under X-Ray Plates, but the use of intensifying screens necessitates the addition of a good 
Plate Holder. They are made so as to take several sizes of plates and have sires outlined on 
cover correspondingly. In ordering state the largest size of plate for which they may be 
wanted. For the smaller sizes we furnish a set of mats to fit properly into the larger space. 
The plate must be changed in the dark-room. No envelope is usee! in this plate holder. The 
latter acts as a protection against breakage. A holder can be used for plain exposures if 
preferred to the paper envelopes, but is designed to permit the employment of one or two 
intensifying screens against which the film is placed and the holder closed. When closed it 
is light-proof. 



G/G510 

<i 6510 Plate Holder, very best quality for plates, I IxH inches, with set of 

Code POTHO mats, adopted to plates 5 x 7 in.. 7 x 9 in., 8 x 10 in. and 10 x 12 in_ $ 1 5 00 



G/G513 

(.1/6513 Plate Holder ior stereoscopic radiography, will allow a ready 
Coee P0UI removal of the exposed plate and insertion of a second plate without 

disturbing tne patient. Size 11 x 14 inches. Price. 15 00 

(i/6517 Intensifying Screens of tungstate of calcium, without frame, size 11x14 

Code P0UPV inches, fitting plate holders G/6510 and 6513. 15.00 
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0/6525 Illuminating Box for Negatives. Very often it is extremely difficult to 
Code POVOA obtain a true print from a radiographic negative as the finer detail is 
lost either through printing or toning the print. An illuminating 
box as above illustrated is, therefore, a valuable accessory, and 
allows the very finest detail to be readily studied. 

The box is made of oak lined with asbestos, and wired for four 
incandescent lamps. A set of four shutters allowing all sizesof plates 
from 4x5 inches to 11x14 inches is furnished with above. 

Price. $20.00 


0/6526 Same as above, fitted with rheostat to reduce brilliancy of lamps. Price 

Code POZU complete. 25.00 



G/0529 


0/6529 Protective Box for Sensitized Plates. A number of practitioners have 
Code POZZY experienced difficulty in storing sensitized plates, as it is necessary 
at times to examine the part with a fluoroscope shortly before making 
skiagraphic exposure. The unprotected plates within the reach of 
the X-Ray become “fogged" and worthless. 

The box is constructed of oak, handsomely finished, the interior 
lead lined. The cover is fitted accurately and furnished with safety lock. 


Box for Plates 8 x 10 in. or less. Price. 10.00 

ii ii it 11 x 14 >• u •• ..... 12.00 
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Choice of Plates for Radiography. 

Radiographs may be made on photographic papers, films or glass plates, Good 
pictures have been made with every kind of plate, film and emulsion. 

To assure best success, wc arc prepared to furnish special ” X-Ray Plates," with 
a heavier coating. 

For the convenience of patrons, we stock a domestic and an imported plate of standard 
M/.es. In the United States the Cramer X-Ray Plate is considered one of the best by 
authorities, while in Europe the finest radiographs are made with X-Ray plates made by 
German Manufacturers. 

Heretofore a number of specialists have imported these for their personal use and have 
deemed them worth the additional cost. Wc have secured the exclusive agency and 
control of the products of the best maker for the United States and Canada, and carry in 
stock a good assortment of the various sixes. 


Photographic X-Ray Plates. 

Made expressly for X-Ray work. These plates are reliable, uniform in results and 
easy to manipulate. The same developer and fixing bath as for ordinary plates can be 
used, but on account of their extreme sensitiveness, great caution must be exercised while 
handling and developing, by not exposing more than is actually necessary. 

We have discontinued packing these plates in the paper envelopes, as the contact of 
paper affects the sensitized surface and materially injures their keeping qualities. We, there¬ 
fore, furnish the envelopes separately, into whi:h the plates can be readily inserted as 
required for use. 

Special List per Dozen. 

We quote them with black and orange envelopes, which are enclosed in each package. 

We also quote them without envelopes, but unless specified will send with envelopes. 

PRICES PER DOZEN. 


Cramer’s X-Ray Plates. Imported X-Ray Plates, Double Coated 


SUes. 

5 x7. 

GJxSJ. 

Without 

Envelopes. 

.$1.10. 

. 1.65. 

With 

Envelopes. 

... $1.40 
. 2.10 

Site*. 

5 x?. 

64x8} . 

Without 

Envelopes. 

. 2.40_ 

With 

Envelopes. 

... $1.90 
.. 2.85 

8 xIO. 

. 2.40. 

.... 3 00 

8 xIO_ . 

. 3.50... 

4 10 

10 xl2.. 

. 4 20 . 

. 5.15 

lit xl2. 

. 6.00... 

6.95 

11 xM. 

. 6.00. 

_ 7.25 

11 xM . 

. 8.45... 

.. 9.70 


Packed j dozen in each box. Packed J doz. in each box. 
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G/6540 

(»/65-<0 Dark Room Ruby Lamp. Dr. CaldwelCs. A most convenient appara- 
Code prabe tus consisting of nickel plated wall bracket, which may be raised and 
lowered as well as moved sideways to suit occasion. The box part is 
made of tin tastefully japanned and decorated, two electric bulbs of 
1C C. P. each are placed within, and a series of 4 orange and ruby 
glasses allow any amount of light to strike the developing dish. 

Means are also provided by which the lamp may be tilted to any 
angle for examining plates in washing trough. S18.00 


Argand (las Burner with ruby chimney, for attachment to 
any ordinary gas bracket. By the cut it will be seen 
that the patent Argand Burner has been so modified 
ns to intercept the downward radiation of the light, 
and protection above is provided in the same 
manner as with the oil lamp. The chimneys of both 
gns and oil lumps are not made of the ordinary ruby 
glass, but of what is known to the trade as copper- 


flashed. 

Price of the Ruby Gas Burner and Chimney. 2.50 

Extra Ruby Chimneys. 0.30 


These burners are also manufactured on metal 
stands with a connection for rubber hose, by which 
they may be used at any distance from the gas 
bracket. 

Stand, extra. 0.50 



All Our Products 
Bear our trade 



Are QUAnANTEKO 
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Climax Dark Room Lantern (Patented). This is truly the best lantern 
for its price to be found. It has three large illuminating surfaces and 
reflector. The glass is of Ihe correct noii-nctiuic hue. 

Price.. $2.00 


Accessories for Radiography. 



Developing Trays, rectangular, white steel porcelain. 


Dimensions, 4 x3J in...$0.55 

" 5 x4| “ . 0.65 

" 5$x5J " . 0.75 

•• 7£x5J •• . 0.90 

•* 8*xfi •• . 1.05 

- 8}x7 ** . 1.20 

" 0Jx7J ■' . 1.35 


Dimensions, 10{x 8} in .... .$1.50 

“ 11 x 9* •• 2.10 

12Jxl0J » . 2.50 

J4jxl2J " . 2.75 

H31xl4) *• . 3.50 

“ 18Jxl6i “ . 4.80 

•• 20JxlfJ •• . 5.25 


Ano 


all our? phoduotb 
b«ar Our TRADE 


Arts au*HANT««o 
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Developing Trays, Porcelain, slanting walls with lip. 


Dimensions of bottom,-1 xo in.. 

. . $0.50 

Dimensions of bottom, 7 x 9 in 

....$090 

. 5J.\<4 •• .. 

. 0.60 

.. .. .. ftyxlOJ •• 

... 1.15 

" " •• 5 x7 ** .. 

... 0.65 

.. lOJxlOi •• 

... 1.80 

. 0x8 " .. 

... 0 80 

“ “ ** 124x 144 *• 

.... 2.75 



Developing Trays, lilass, square form, strong, clear crystal glass, polished edges and 
slanting walls. 


Bottom dimensions, 5£x4J in .... 


Bottom dimensions, 

12Jx 9J in ... 


•• •• 6Jx5i ».... 

... 0.65 

II 11 

lajxiij ••... 


•• •* 8Jx6j **.... 

... 1.10 

«• «« 

144xl2J •• ... 


M " 9Jx7J •*. 

•• •' 101x8$".... 


*4 •• 

21 xl7 *• ... 

.. 12.00 



hard Rubber Trays. These goixls, manufactured of genuine hard rubber, have been 
long and favorably known to the profession, and met with universal approval. 


Size. 

Price. 

Size. 

•<i* .*4. 


12x10.. 

5|x 71. 

. 0.75 

15x19.. 

Six 8i. 


18x22.. 

7x9 . 


19x24.. 

8JxlOJ. 


21x20.. 

10Jxl2j. 




Price. 

3.10 
5 20 
6.60 
7.40 
9.35 


AMD 


All Our Products 
guar our tradk 



Are Quahantiio 

MARK FOR I DCNT1FIOATION 
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Developing Gloves, heavy black. Sixes 0, (5$, 7, 71, 8, 8} and 0. 

Price per pair.. . 


$ 1.50 



Finger Cots, extra heavy, for developing. Price per dnz 


0 60 



The Efficient Plate Lifter. This plate lifter is very similar to an ordinary open 
end thimble, with a pointed piece of metal soldered securely to it, 
as shown in the illustration. 

Price.each 0.15 


w? = 


And 


ai_l Our Products 
i bah O u it TrtAOE 


Ams Quaranteeo 
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Accessories for Radiography. 

Graduates for Mixing Solutions. 



Graduates, tumbler form, with lip, graduated 

A. Graduated In ounces. 


GO Minims, each. $0 28 

120 •• •• . 0.30 

1 ounce •* 0.20 

2 •• •* 0.25 

4 " •• 0.30 

8 M " 0.45 

10 " •• 0.75 

82 “ *• 1.40 


Graduates, glass, tali form, with lip. 

Capacity. 00 c. c., each 


in ounces and metric system. 


8 rtetrlc syttem. 


C. Combined 
ounce* and metric 

5 c. c., each.... 

$0.30 

$0 35 

10 c. c., “ .... 

0.35 

0.40 

30 c. c., ** . 

0.25 

0.35 

00 c. c.. •• _ 

0.30 

0.40 

125c. c.. “ .... 

0.35 

0.50 

250c. c., " .... 

0.55 

0.75 

500c. c., " .... 

0 85 

1.10 

1000 c.c., •• . 

1.50 

1 85 


$0.70 


Graduates, glass, cylindrical from with lip. 

Capacity, 50 c. c., each.. 0.60 ! Capacity, 500 c. c., each. 1.25 

“ 100 c. c., •' .. 0.90 *' 1000 c. c„ •' 1.85 

" 250 c. c.. •• .. 1.20 


Glass Stirring Rods, each 


0.05 


and 


All Our Phoouotb 
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FUNNELS. 



(ilass Funnel, regular style, with oblique tip. 


Diameter. Sin.. $0.09 

•• 3 ". 0 12 

•• 4 “. 0.15 

•• ft ••. 0 25 



Funnels, white steel 

porcelain, with 

landlc. 

Diameter, 

2J in., each... 

$0.35 

1 • 

ga •• •• 

0 40 

t • 

4* •• “ !.. 

0 45 

■ a 

4? *• *' ... 

0.50 

• • 

fti ** '* ... 

0.55 

• « 

oj •• "... 

0.75 

• i 

* t a at 

0.90 

a a 

8 “ " ... 

1.00 


PITCHERS FOR DARK ROOA1S. 

Where no running water is available a pitcher and a pail of good size will be found of value. 



Form A. Form B. 

Pitcher, white steel porcelain, seamless. Form A. 

Capacity. quarts. 

» 3| « . 

.. 0 


1 50 
1.75 

2 50 



Pitcher, 


white steel porcelain, with oblique top and seam, round hollow handle. Form B. 


Capacity. I1J quarts 

it 0 " 

•• II •< . 


1 75 

2 00 
2.50 


All Oun produots 

Orar OUR TRADE 


Are Quaranteid . 
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Water Pail, seamless, without foot, white steel porcelain. 


Size, !U in. diameter, capacity 8 quarts. $1.30 

.. 10J .. .. .. . 1.60 

11 *• •• 13} « . 1.90 

<« 11® « » .. 15J ** . 2 25 

<• 12£ » .. •< 18 » . 3.00 



Drop Bottle. 


Alcohol I.atnp. 



Drop Bottle, for conveniently stocking bromide of potassiun solution etc. 

1 ounce, clear glass. . 

2 ii it •< ... • < • i, •. • i •.,., • .. 

4 (I <4 «• . ••••••••••••••• •«•••••••< 


Alcohol Lamps, for conveniently reducing vacuum of X-Ray Tubes, with ground- 
in stopper in tubulature, with glass hood ground on. 

Size. 30 c. c. capacity .. . 

'4 60 41 44 ..... . . 


0.20 

0.25 

0.35 


0.60 

0.75 


And 




Our proouotb 
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Negative Drying Racks. 



Is a strong, well built rack of large size. It holds 42 negatives, and will 
accommodate the largest sizes as well as the smaller ones. 

Price.. 


$1.25 



For small size negatives up to 8 x 10, made up in the plain wood, without any 
finish. 


Price 


0.25 


Negative Printing Frames, with hinged back and dressed celluloid tablet for record¬ 
ing memoranda. 


5 x 7 in. 

... $050 

14 



Hi 

Oj x 8J « . 


17 

8 x 10 « . 


18 

10 x 12 .. . 


20 

11 x 14 « . 




x 17 in. $2 75 

x 20 . 3 50 

x 20 <•. 3 75 

x 22 •<. 4 00 

x 24 ». 5.00 


And 
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Chemicals for Developing, Fixing and Toning. 

Acid, Acetic. Xo. 8, per oz., in bottle. . $0 06 

•• •• •• •• lb. •• .... 0.18 

•i Muriatic, C. P . •• oz.. in glass stop but. 0.11 

•• Sulphuric, C P., per lb., in glass stop bot. 0.32 

Alcohol, Photo 85tj, per qt.. in bottle. 1.00 

Alum. Powdered, in 3 lb. Boxes, per lb. 0.11 

*■ Chrome, in 1 lb. carton. 0.13 

Borax, Powdered, in 5 lb. box. per box. .. 0.75 

Gold Chloride C. P-. Dry, per bottle. 0 50 

Hydrochinon, per oz. 0 15 

Lead, Acetate, per oz. 0.10 

Mercury. Bichloride, in lb. bottles, per lb:. . 1.16 

« in oz. bottles, per oz...-. 0 15 

Metol, per oz. 0.75 

Pot. Bromide, per oz. 0.10 

•» Carbonate in lb. bottles, per lb. 0.24 

m Cyanide ,* ■« »« ,. •••••••••••»•. ••••»••• . 0.60 

•• Ferricyanide Red, in lb. bottles, per bottle. 0.25 

Soda Bicarb, cryst. in lb. box, per lb. 0.10 

•• Hyposulphite, in lb. boxes, per lb. 0.10 

•< •• t4 in 5 lb. boxes, per lb. 0.06 

•4 Sulphite cryst, in lb. bottles, per lb. 0.16 

Sodium Bromide, in oz. bottles, per oz... 0. 10 

Developing Powders of Metol and Hydrochinon carefully compounded, each tube 
to be dissolved in ten ounces of water, very convenient for the busy 
practitioner. 

Box of 5 Tubes. Price. 0.10 

Hyposulphite of Soda, C. P,, for fixing negatives. 

Per box of 1 lb. 0 10 


- - - ts? 
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High Frequency Currents. 

Currents of high frequency are manifestations of electric force, and just as the faradic 
current distinctly differs in tension and therefore in effect according to the nature and con¬ 
struction of the coils, so high frequency currents differ according to the nature of the 
electro-motive force producing them and the manner of their discharge. The term “High 
Frequency" is well applied. Hertz has shown that the vibrations of high frequency cur¬ 
rents reach into the hundreds of millions per second. 

This term "High Frequency" applies to the D’Arsonval Current, the Hyperstatic 
Current, and the ordinary Static Vibratory Current. They are all obtained by a step-up 
process. 

A remarkable and distinguishable characteristic of these currents of high frequency 
is the complete absence of motor or sensory effect. A high frequency current with its 
hundreds of millions of vibrations per second may be transmitted through the human body 
without either pain or sensation, and yet if an incandescent lamp is held between the two 
hands so that it receives the current it will glow instantly. The physiological effects pro¬ 
duced by this painless and apparently innocuous manifestation of electric force have been 
made the subject of much patient investigation, and the general conclusion which has been 
reached is, that over and above a distinct modification of general nutrition, there is produced 
a decided increase in arterial tension, a greater elimination of CO, and an increase in the 
production of heat. 

For the convenience of the medical practitioner, who may wish to combine with his 
X-Ray equipment the use of high frequency currents we furnish a transformer solenoid, the 
so-called ‘•Resonator,’’ which is placed on a bracket attachment connected with the X-Ray 
cabinet. Vacuum electrodes of glass and other electrodes of different designs can also be 
urnished). (See Figs. G/G110 to 0/(1140). 

The irritant action which they produce depends more or less upon the resistance 
between the electrode and the conducting surface of the parts treated. 

TREATflENT WITH HKiH FREQUENCY CURRENTS. 

Treatment with currents of high frequency may be administered by at least four 
different methods: 

First. The Indirect Method of D’Arsonzal or the Method of Autoconduction, as he 
termed it. 

Second. The Indirect Method of Condensation. 

Third. The Direct Bi-Polar Method. 

Fourth. The Direct Method of OUDIN by Unipolar Treatment. 

The production of high frequency currents is common to all these methods. This 
results from the fact that the secondary poles of a large spark inductor arc connected with 
the inner coating of two Leyden jars. The two layers arc also connected with the binding 
posts of a spark micrometer. The outer coatings of the two jars arc connected with one 
another by a spiral of copper wire, which is technically known as a solenoid. 

The spark gap is concealed in a box with a removable cover and with sides of dark 
glass or mica in order that the dazzling sparks may not be seen and that their crackling may 
give as little annoyance as possible. 

The mode of operation of this apparatus is as follows: the induction apparatus having 
been put at work the two jars are gradually charged with electricity of opposing polarity 

_ _ - m - - 
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_ Ano Oun TRADE >\ MARK FOn tDENTIFIOATION 


* r Oll 


(C) Jeff Behary 2019 


890 


















— 97 — 

The Kny-Scheerer Company. New York. 

Telrjcraplilr AildrnMi EXRAY—NEW — YORK- 

» . .-. -.-- — - « 

until a discharge takes place between the balls of the spark micrometer and a spark leaps 
across the gap. This discharge, like every discharge from Leyden jars, has an oscillatory 
character; that is, it is composed of a great number of separate discharges. F.ach one of 
these discharges in the outer layer of the jars produces a corresponding discharge which 
traverses the solenoid. In other words, currents of high frequency arc present in the 
solenoid. Notwithstanding the high tension of these currents, they are harmless to the 
human body. 

TREATA1ENT BY THE D’ARSONVAL METHOD OF AUTO-CONDUCTlON. 

D’Arsonval bases his method of treatment upon the following facts: The solenoid 
in which the high frequency current circulates is of such large size that a full-grown person 
can sit or stand in it. At the same time he is in an electric field in which electrical currents 
pass through his body, and he does not come in contact with the solenoid at any point. 
D’Arsonval has termed this the method of Autoconduclion. The results which have been 
obtained by treatment with this method, are improvement in sleeping, in physical energy and 
strength, in the appetite, in the performance of the menstrual function, and diminution of 
the uric acid together with increase of the urea in the urine. The results which have been 
obtained in diabetes and obesity are especially noteworthy. 



G/CC02 

0/6602 Apparatus after D’Arsonvat upright form for Auto-Conduction of the 
Code RAAB entire human body. The solenoid is provided with a door which opens 
outwardly and inwardly thus facilitating entrance and exit. Height 
72 inches, diameter 30 inches, also provided with an iticandesccDt 
globe with strap and an copper spiral. $75 oo 
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A very practical form of the D'Arsonval apparatus is seen in Figs. G/ 6 G 09 and 
G/ 66 o 9 a, in which treatment can be administered to the patient in a reclining position, the 
solenoid being placed horizontally. It consists of three parts, which arc connected with each 
other by a hinge joint. The solenoid can be removed from the treatment table and then be 
placed in a vertical position (sec Fig. G/ 6602 ), the table being then available, for Rontgcn 
ray treatment. Further, by the addition of a mattress and an aluminium plate with binding 
posts, which can be attached to the table (sec Fig. G/OCoga) ; it can be converted into a con¬ 
densation bed of the APOSTOLI type. 



THE KHT-SCHEtHtfi CO.H.T 


G/6609 Apparatus after D’Arsonval consisting of detachable Solenoid and con 
Coda Rabat ■ ^densation Bed of APOSTOLI type. The solenoid can be detached 
^from table and be used in upright position like Fig. G/0002. The 
APOSTOLI type Condensation Bed can be used for X-Ray 
Skiagraphic and Treatment purposes. 

Apparatus, complete with Aluminum plate, and Mat trass. $120.00 



Shows Apparatus D'Arsonval. converted into the Apostoll Type. 
Condensation Bed. 
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If a portion only of the body is to receive treatment solenoids may be procured which 
will be appropriate for the purpose. Figs. G /6612 and G /6619 represent solenoids’ for the 
treatment of the hand and abdomen. 

The presence of the current withjn the solenoid may be demonstrated by introducing 
a spiral with a sufficient number of turns, the ends of which arc attached to an incandescent 
lamp. The latter will at once lie lighted without coming in contact with any portion of the 




G/6612 Apparatus after D’Arsonval 
Code for nutoconduction of the Arm, 

hable consisting of a horizontal Cop¬ 
per Spiral with frame and 
binding Posts. 

Price . $35.00 



G/6619 Apparatus after D’Arsonval 
Code for nutoconduction of the 

RACE Abdomen, on high feet with 
incandescent globe on Copper 
Spiral. 

Price. . 30.00 


And 
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TREATflEN r BY CONDENSATION. 

Another method of treatment is by means of the Condensation-bed devised by APOS- 
TOL1. In this instance the body of the patient is exposed to a condensation effect. 
APOSTOLI'S apparatus consists of a bed made of some poorly conducting material under 
which a metal plate of large size is attached. This plate is connected with one end of a 
small solenoid (Fig. 6G‘2o), while the patient lying upon the bed is connected with the other 
end, thus performing the function of a condensor. The connection of the patient with the 
solenoid is effected by placing into his hand a metallic handle. 



G/6625 

0/6025 Small size solenoid for use in connection with Apostoli's Condensation 
Code radoe Bed and for direct bi-polar treatment it consists, of a copper wire spiral 
which is attached horizontally to two hard rubber uprigdts. 

Price. $12.00 

BI-POLAR TREATHENT BY THE DIRECT METHOD. 

This method of treatment is comparable to that in which the faradic current is 
employed. It consists in placing the patient in contact with one end of the small solenoid 
above described (Fig. G/G 625 ) by means of a large insulated foot-plate placed under his 
feet (Fig. G/ 6630 ), the current circuit being closed by means of a cylinder electrode (G/ 6633 ) 
in contact with the other end of the solenoid, the electrode being held in the patient’s hand. 



G/6G33 


G/G630 

G/6630 Insulation Foot Plate with binding post for bi-polar treatment 
Code RADEW 

(i/6633 Cylinder Electrode for bi-polar treatment. 

Code RADIX 


AND 
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TREATMENT BY OUDIN'S METHOD. 

In this method of treatment Oudin’s Resonator is required. This consists of a 
vertical or horizontal solenoid, the numerous turns of which arc wound about a polished 
hard wood frame. On the plate at the top of the frame is a conducting ball, to which the 
upper end of the coil is attached. The lower end of the solenoid coil is connected with a 
binding post which is fastened upon the plate at the bottom of the frame. The peculiarity 
of the Oudin Resonator consists in the fact that only one binding post, that being the lower 
one, is attached to the circuit closer of the outer layer of the two Leyden jars, while the 
upper binding post, which consists of a hard rubber conducting upright, separated from the 
ball and the upper end of the solenoid by a controllable spark-gap, is intended to receive 
the flexible copper conducting cord at the free end of which is attached the electrode which 
has been selected for the treatment of the given patient. • 

To establish connection between the Resonator solenoid and the secondary or acces¬ 
sory solenoid (which also forms a portion of the apparatus), a flexible cord is used, one end 
of which is fastened to the lower binding post of the Resonator and the other to an adjusta¬ 
ble connection with a hard rubber handle. According as this connection is secured to dif¬ 
ferent points upon the accessory solenoid, different effects are obtained from the Resonator 
or primary solenoid. The maximum effect is obtained when the Resonator is connected 
with one end of the accessory solenoid and the other end is conducted to the ground. 
Under such conditions, and only tinder such conditions, flashes of static electricity arc 
visible at the upper end of the Resonator. 

The theory of action of the Resonator consists in the fact that while synchronous and 
very powerful currents are present in the accessory solenoid, with variations in the discharge 
spark, corresponding changes in tension take place at the point of contact with the Resonator 
which excite currents in the Resonator itself. These currents produce high tension by the 

auto-induction, which the several layers of wire exert upon each other, so that the resulting 

phenomena in the Resonator resemble those which are observed in an induction machine. 
This is particularly the case when the Resonator is in perfect harmony with the general 
arrangement of the apparatus. This occurs as already shown in the apparatus which has 
been under consideration when the Resonator is connected to one end of the solenoid while 
the other end is in contact with the ground. Under these conditions the current can be 
regulated and modified to suit individual cases under treatment by transferring the adjust¬ 
able connection to the other end of the accessory solenoid. Fig. G /6644 shows an Oudin 
apparatus of a modified construction with an adjustable Resonator. It has the two 
solenoids united into a single vertical, adjustable one. In place of the clamp connection 
with hard rubber handle there is a sliding wheel, which moves along a vertical rod, which 
is in connection with the outer coating of one of the Leyden jars, while the outer covering 

of the other Leyden jar is in contact with the lower end of the solenoid coil. By the 

adjusting of this spiral, which is accomplished by means of the projecting pin at its lower 
end, the relation of the lower portion to the upper portion, which is the real Resonator, may 
be varied within wide limits and therefore regulated at will. This adjustable Resonator 
can be procured by itself if desired. (See Fig. G/ 6655 .) It is to be used in connection with 
a pair of Leyden jars and the spark micrometer. It should be added that this apparatus 
has two binding posts (Sec Fig. G/ 6655 ) by which it may be connected with the outer coating 
of the Leyden jars. The inner coating is connected with the binding posts of the spark 
micrometer and the secondary posts of the spark induction apparatus. 
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G/0044 G/0046 

(i‘6644 Gudin's Vertical Apparatus for the application of high frequency 
Cole radno currents, equipment as per description on preceding page. 

Price. $60.00 

li/6646 Gudin’s Apparatus, compact form. To meet the requirements of Physi- 
Code radry cians who are limited for space, we have designed a stand upon 
which the various apparatus are mounted in a condensed but very 
practical form. 

The same set of Apparatus is placed upon a fine polished oak table 
provided with easy rolling rubber lined casters. 

A drawer with lock and key, at the lower part of the stand, 
affords room for electrodes and accessories. 

Price complete. 75.00 
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G/0CI3 

0/6048 iOuilin’s Horizontal Apparatus for the application of high frequency 
Code RAOOW currents consisting of Spark Micrometer with Hard Rubber Handle 
2 Leyden Jars, 1 small horizontal solenoid, 1 Resonator after Oudin 
with adjustable connections, mounted on fine polished wooden base. 

Price. $60.00 



G/0849 


0/6649 Oudin’s Horizontal Apparatus As described in G/G61K, with separate 
CodeRADPA excitation Solenoid in shape of Wheatston Rheostat. 75.00 

_ _ = ^ . - - - 
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G/6655 Oudln’s Solenoid Resonator, on wooden base. 

Code RADYN Price .. 

0/6662 Battery of 2 Leyden Jars, mounted on board, complete as per illustration. 
Code RAFAL Price..... 


$30.00 

20.00 


N. B._We are prepared to furnish smaller batteries of Leyden jors of cheaper'construction and 

lower efficiency ut correspondingly lower prices 



G/6667 Spark Gap flicro- 
Code meter, with bard rubber 
raffi handle, in box with 
glass or mica sides. 

Price. 18.00 


— ^ 
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Electrodes. 


Various forms of electrodes can be used with these types of apparatus. The brush 
electrode (Fig. G/ 6700 J consists of an insulated hard rubber handle to which is attached a 
brush made of fine wires. This may be connected with a flexible conducting cord which pro¬ 
ceeds from the Resonator. A similar attachment may be made by means of the pointed 
electrode (Fig. G/ 6703 ). Three other electrodes (Figs. G, 6705 , 6708 , 6710 ) are designed for 
luminous currents. They terminate in fine metallic points and have long hard-rubber handles. 
Specinl forms of electrodes (Figs. G /6714 to 6729 ) are intended for the condensation method 
and arc made of hard rubber. They contain a wire which runs through the center and is 
connected with the contact post at the end. By this arrangement the portion of the body 
which is to receive treatment docs not come directly in contact with the means of conduction, 
but acts as a kind of condensor layer. 

The electrodes shown in Figs. G /6717 to 6729 can be introduced within the body if 
necessary. The insulation of the condensor wire is so effective that the penetration of sparks 
and the consequent annoying of the patient is quite impossible. 
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Code RAHDE 

G/6700. 

Brush Electrode of metal wire 10 in. long. 

54.00 

M 

RAIAT 

G/6703. 

Pointed Electrode, 16 in. long. . 

4.00 

•• 

RAIMi) 

G/6705. 

Spray-Electrode, semicircular, *24 in. long. 

9.00 

M 

RAINY 

G/6708. 

If 

fiat circular plate with spray points, 18 in. long 

5.00 

M 

RAJAH 

G/67I0. 

•1 

*i 11 heavier type. 22 in. loDg 

6.00 

•4 

RAKKA 

G/6714. 

Condensor Electrode of hard rubber, 22 in. long. 

7.50 

•4 

RAKOS 

G/6717. 

II 

■« ii 21 0 . 

4.00 

•4 

RAMAY 

0/6719. 

M 

11 •• 18 i< .. 

4.00 

ii 

RAMBU 

0/6722. 

H 

ii 16$ •< . 

3.50 

•• 

RAMEE 

G/6726. 

11 

II <1 15 M ••••«#••«• 

4.00 

44 

RANA 

0/6729. 

<1 

11 •• 9 »• . • • 

3.50 


Figs. G/ 6745 , 6747 , 6750 represent glass condensor electrodes in which the condensor 
wire is fused in a vacuum glass tube. The tubes are made in white and blue glass. 

Figs. G /6753 and G /6756 represent condensor electrodes in which the condensor wire is 
fused in a blue non-evacuated glass tube. 

Fig. G /6760 represents a condensor electrode with felt disc and fish skin covering. The 
felt disc is to be moistened when this electrode is in use. When this is desired the upper 
part of the electrode, which is perforated, is unscrewed so that the fish skin can be removed 
and be pressed through the cap upon the felt. This electrode can also be obtained as an 
ordinary condensor electrode with hard rubber plate and without the felt disc and fish skin. 




G/6745 


G/6747 


G/6750 


G/6753 


G/6756 


G/6760 


Cote ranke G/6745. Vacuum Condenser Electrode of glass, white or blue color $7.50 
" ranno 0/6747. *• •» •< « 

“ RAPHE 0/6750. •• n • • 11 

- rappo G/6753. Condenser Electrode, blue glass, not evacuated. 

- rasko G/6756. •• n ii . 

- rassE G/6760. n with felt disk..... 


7.50 

7.50 

6 50 
7.50 

7 50 


X. H.-A cheaper line of glass vacuum electrodes suitable for the treatment of the skin, vagina, 
rectum, etc., etc., are quoted under Figs. G/6H0 A to H. 
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The efficiency nf the Electrodes may by considerably increased by a wire coil wound 
upon an insulating cylinder. The latter has Metal mounts on the ends. The lower part has 
a screw clamp and is slipped into an insulated handle. The upper part is nrrnnged to receive 

the various electrodes. 



G/6780 including Electrode G/0785 


Coin RATIO 

a/6780 

Resonator Electrode, with hard rubber handle without any 




any electrode . 

$15 00 



The following are electrodes used in connection 




with G/C780. 


Code RATRA 

0 6785 

Spray Electrode (as shown in illustration Fig. G/6708).... 

4.00 

•* RAT2E 

Q/6786 

Brush Electrode (see Fig. G/6700). 

3.25 

•• RAUDE 

0/6787 

Spray Electrode semi-circular (sec Fig. G/6705). 

8.00 

“ RAVEN 

0/6788 

Spray Electrode (see Fig. G/6710). 

5.00 

•• RAYN0 

0/6789 

Condensor Electrode (see Fig. 0714). 

6.75 

- REALE 

0/6790 

« «i (see Fig. 6722). 

3.00 

- REEDE 

0/6791 

•« ■« (see Fig. 0720) . 

3.50 



G/0798 


Cod* regal 0/6798 Resonator Electrode for condensation and conduction. 

The coil is enclosed in a bulbous end glass cylinder filled 

with oil for insulating purposes. 20.(10 


And 
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Directions for the Use of the High Frequency Current 

Apparatus. 



TREATflENT WITH THE U’ARSONVAL AUTOCONDUCTION APPARATUS. 

For therapeutic purposes the D’Arsokval apparatus, the large cage-like solenoid is 
superior to all others. The arrangement of the apparatus is as follows: the two poles of 
the secondary spool of the spark induction coil are connected by insulated copper cords with 
the binding posts of the spark micrometer (Fig. G/ 6667 ) and the binding posts with the inner 
coating of the two Leyden jars (Fig. G/ 6662 ). The outer layers are connected with the 
binding posts of the D’Arsonval solenoids (Figs. G /6602 or G/ 6609 ). The apparatus having 
its parts thus related is ready for work and the circuit may be closed. The balls of the spark 
micrometer should be separated by an interval of % to J/j in. The current is regulated by 
means of the spark micrometer. The strength of the current in the solenoid is determined by 
the bright or dull appearance of an incandescent lamp fastened to the spiral. The smaller 
solenoids for the treatment of the arm or abdomen are connected in a similar manner. 

Seances should take place daily and should last from 3 to 10 minutes, according to 
the feelings of the patient. If dyspncca or fatigue should be apparent the seance should be 
terminated at once. 
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TREATMENT BY MEANS OF THE APOSTOLI CON0EN50R-BED. 

In this case the small solenoid (Fig. G/ 6625 ) should be connected with the Leyden jars. 
One end of the solenoid should be connected with the metal plate which is under the bed, 
the other with the cylinder electrode (Fig. G/ 6633 ), which the patient holds in his hand. 
The current is regulated by increasing or diminishing the spark gap of the micrometer and by 
modifying the current which is introduced into the spark inductor. The seances should 
be had daily. 


DIRECT FOLAR TREATMENT. 

There should be two or three seances a week, and they should not last more than 

10 minutes each. 


TREATMENT BY OL'DIN’S METHOD. 

It the induction coil is properly set up there will only be required two well-insulated 
wires leading from the binding posts of the secondary spool of the coil to the spark micro¬ 
meter, for the other portion of the apparatus is arranged with the Resonator upon a common 
lower plate as per Fig. G /6644 and others. If the zinc balls arc separated by an interval of 
about ¥i, in. the Resonator will be ready for work. If it is desired to obtain the maximum 
activity of the Resonator one end of the movable attachment must be connected to one end 
of the small solenoid while the other end is dropped to the ground. If the circuit of the- 
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induction apparatus has been closed the spark micrometer must Ik so placed that the upper 
end of the Resonator will give out the greatest amount of spray possible. In adjusting the 
spark micrometer the metallic portions must not be brought into too close approximation, for 
in that ease unpleasant shocks might be felt. The tension in the circuit produced by the 
spark inducer and the inner coating of the Leyden jars is not advantageous to the body. 

Quite different arc the physiological effects produced by currents of decidedly higher 
tension which proceed from the Resonator. The sparks from such currents as they come in 
contact with any portion of the body, the hand for example, cause only a prickling sensation, 
and arc, moreover, without dangerous properties. The tension of the currents produced by 
the Resonator is so high that it even has the static properties of an influence machine and 
gives out rays of light. In order to utilize these manifestations of energy for therapeutic pur¬ 
poses an electrode is attached by means of a flexible conducting cord to the contact post on 
the upper portion of the hard rubber pillar of the Resonator and the rays of light allowed to 
impinge upon that portion of the surface of the body which is to receive treatment. The 
brush or the pointed electrode is held at some distance from the body, but the condcnsor 
electrodes arc brought in contact with the skin. The application of the current is then regu¬ 
lated by changing the point of attachment of the Resonator to the solenoid by means of the 
movable connection. In using the apparatus depicted in Fig. G /6644 the current is regulated 
by moving the vertical spiral to the proper extent with the peg which is attached to it for 
that purpose. This method of treatment is applicable for diseases of the skin and mucous 
membrane, and especially for trophic disorders of the skin of nervous origin. The reauees 
should be held two or three times a week, and should not exceed 10 minutes in duration. 

_ . _= - 

All Our Proouotr Arc Guarantcco 

AND BEAR OUR TRADE Vs MARK EOR IOINTIFIOATION 


4 . *0 

*Cj« T fV 


(C) Jeff Behary 2019 


904 




























APPARATUS 


FOR THE TREATMENT WITH 

HEAT AND LIGHT 
RAYS. 


(C) Jeff Behary 2019 


905 




— 112 — 

The Kny Scheerer Company. New York. 

Trlrgruphlc A<ldro.«; KXRAY—NEW—YORK. 

» ■ ~ -. ■ — 0 


LIGHT AS A THERAPEUTIC AGENCY. 


INTRODUCTORY REMARKS. 

For the relief of those morbid conditions in which the aid of surgery is not invoked the 
present tendency is mi ay from drugs. 

For some of the diseases which arc distinctly surgical, the tendency is away from the 

knife. 

In an age in which the development and utilization of physical forces are immeasurably 
greater than ever before, it is not strange that human effort should endeavor to turn 
therapeutics into the same channel in which so many other departments of human activity 
have been turned and to reduce it to a problem which is to be solved by the application of 
the exuberant forces in nature. Heat, light, electricity, an illimitable reservoir to draw upon! 

With all the wonderful achievements thus tar. the imagination pictures the future 
which will transcend and outshine them. A glance backward into the recent past reminds 
one of the freshness and closeness of contact with us of many of the most important and in- 
dispensible applications of these natural forces. 

It is only day before yesterday that it was ascertained that many opaque bodies are 
entirely pervious to light. 

It is only yesterday that it was realized that curative power to a remarkable degree 
resides in rays of light, and more wonderful still, and paradoxical, in rays which are invisible. 

It is true that the rays which pass through blue glass were believed by many to have 
healing properties years ago, but not until the solar spectrum was more perfectly analyzed was 
there an intimation, based upon scientific foundation, of the extent to which these properties 
could be utilized. 

That a beam of light should also exert heal is an observation which is as old as human 
thought, that it should have powerful chemical properties is a discovery of modern science 

That it should act upon life and growth, both vegetable and animal largely by means 
of invisible elements is another illustration that the mightiest force is that which is silent and 
unseen. 

There are invisible rays at lioth ends of the spectrum; those which arc beyond the red 
are heat rays, those which arc beyond the violet arc chemical and stimulate the development 
of chlorophyl in plants and hamioglobin in the blood of animals, by increasing the oxidation 
processes in the cells. 

The composition of the spectrum of light is practically the same whether its source be 
the sun or an artificial source. This is 3 most important fact in connection with the thera¬ 
peutic use of light, for sunlight is not always available. The electric light, both the incan¬ 
descent and the arc. therefore, finds an extensive field of use in light therapy, and it has even 
been found preferable to sunlight, in some instances, as a therapeutic agent, since it contains 
a relatively greater number of ultraviolet or chemical rays than docs sunlight, at least this is 
affirmed of the arc light. 
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EFFECT OF LIGHT UPON BACTERIA. 

The influence of light upon bacteria is positive and destructive. 

Kocii was perhaps the first, or among the first, to recognize this influence, in his 
observation that cultures of tubercle bacilli were destroyed by sunlight. 

Some years later Finsen discovered that the ultra-violet rays would destroy the 
tubercle bacilli in lupus of the face, and that healing with little or no scarring would follow 
its continued use. This observation may be considered the foundation of phototherapy. 

Other investigators observed that the growth of the typhoid bacillus was inhibited, and 
that the bacillus of plague was killed by the same agency. 

All investigators, so far as we arc aware, concur in the fact that bacteria in general do 
not thrive in sunlight, and this at once gives us a fundamental platform for the utilization 
of light as a therapeutic agent. 

EFFECT OF LIGHT UPON THE BODY. 

It is to state the most elementary truth to say that light is absolutely essential to life, 
that animals and plants instinctively prefer light to darkness. The plant turns its face to 
the sun and away from the shadow; the flower closes its lids as the darkness comes on. 

Animals, including man, which have the best development, live chiefly in the light, they 
apparently find enjoyment as well as advantage in bathing in the sunlight. One who has 
become debilitated by work in a shop, a factory - , a mine, or in any place in which the light is 
defective at once improves when he begins to live out of doors, in the sunlight. 

Thousands of tuberculous sufferers have found life and health by prolonged exposure 
to air and sunlight. 

The therapy of light is therefore rational and natural. 

Kellogg, of Michigan, in 1894 constructed a cabinet fitted with incandescent lamps to be 
used as a light bath for the treatment of certain diseases, chiefly by means of the profuse 
perspiration which was caused by the heat. 

In all forms of similar apparatus which arc illuminated by this variety of light perspira¬ 
tion seems to be the end chiefly sought. 

YVinternitz, the apostle of hydrotherapy and diaphoresis, declared that he now pro¬ 
cures sweating solely by means of the light bath. 

Friedlaender. in 1896 , suggested the use of the electric arc light as a therapeutic agent. 
Owing to its richness in actinic rays (blue, violet and ultra-violet) this light will produce 
anaesthesia and chemical effects upon the skin and underlying tissues and organs, stimulate 
metabolism, and produce a certain degree of irritation of the peripheral nerves. 

Fxnse.n, in 1898 , treated variola with red light and found that patients who were thus 
treated recovered without scarring and pitting. 

His enthusiasm for phototherapy became commensurate with his success, he system¬ 
atized this method of treatment and received the assistance and co-operation of the Danish 
government in the elaboration of his plans, and the development of the scope of his system. 

He and others who have wrought along similar lines found that light could be used 
apart from heat, the heat rays being eliminated with screens, lenses, running water, etc., and 
that cold light was frequently as effective as a therapeutic agent as light from which the hear 
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had not been abstracted. It was also determined experimentally that light will penetrate and 
even pass through the body, certain rays being absorbed by the tissues and others passing 
through and out. The more transparent to light the upper layers of tissue the more intense 
the effect on the deeper layers, but it seems to have been proven that all the internal organs 
are accessible to the influence of light, especially to the actinic rays (blue, violet and ultra¬ 
violet.) The term actino-thcrapy refers consequently to the chemical changes which are 
produced by these rays. 

A combination of the incandescent and the arc lights Is often very desirable especially 
if perspiration is the end which is principally desired from the bath. 

An antiseptic effect is noteworthy in the use of phototherapy. This is seen in the rap¬ 
idity with which wounds heal under its influence. This may be considered a corollary to the 
observation that light is destructive to bacterial life. 

The light bath may lie general, all portions of the body being exposed to it, or it may 
he general and local, rays of light from a special source being directed upon a diseased surface 
or part, or it may be local and directed entirely to the portion of the body which it may be 
desirable to influence. 

APPLICATION OF LIGHT TO PARTICULAR FORMS OF 

DISEASE. 

Numerous sanatoria for the treatment of disease by means of apparatus in which light 
is the therapeutic agent have been established in various parts of the world. The Finsf.n in¬ 
stitution at Copenhagen is most widely known and most comprehensive in the scope of its 
work. 

Apparatus by means of which light-baths may be administered also forms a portion of 
the plant in many Turkish and Russian bathing establishments, hospitals, sanatoria, water- 
cures, etc. 

Breicer, who has a sanatorium at Ostcrodc. Germany, states that the best results which 
he has obtained have been through the medium of profuse diaphoresis. He sometimes obtains 
a temperature of 176 ° F. within the bath cabinet. When it reaches 158 ° F. he applies cold 
compresses to the head, and even with so great an elevation of temperature he has seen but 
one case in which there was unfavorable reaction. His most successful cases were those in 
which there was acute myalgia, or chronic rheumatism. For such conditions it is probable 
that heat and moisture will always remain the most effective means of treatment. Next in 
order of success were cases of neurasthenia and gout. 

He uses a cabinet furnished with both the incandescent and the arc light assisted by 
illumination from without the cabinet when this is desired, the light thus introduced into the 
cabinet being concentrated upon some particular part or surface which requires such local 
treatment. 

A course of treatment for a chronic disease like rheumatism usually occupied, with 
Breic.er, six or eight weeks, with three treatments of half an hour to an hout'each per week. 
The combined (incandescent and arc) light was used in all cases, and in the intervals be¬ 
tween the baths the parts which were particularly diseased were subjected to local illumination. 

One of the most important applications of light therapy is to diseases of the skin Its 
usefulness in this field suggested itself to I'insen in consequence of the success which attended 
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Ins trcaitncnt of variola with red light, and the equally brilliant results with the ultra-violet 
ray> in the treatment of lupus. 

1 his aspect of the subject has received more or less attention in this country and has 
found particular advocacy at the hands of Gottheil, of N'cw York 

The skin diseases which have been successfully combated with phototherapy, as men¬ 
tioned by Gottheil and others; in addition to lupus, are pruritus, psoriasis, epithelioma, acne 
vulgaris, acne rosacea, dermatitis, pityriasis versicolor, nnevus, alopecia areata, eczema, ring¬ 
worm. contagious impetigo, and various forms of syphilitic and other ulcerations. 

Gottiieil has used in his practice a specially constructed apparatus, in which intensity 
of actinic light is a characteristic. 

He has also found the treatment absolutely painless and effective, and free from the 
radio-dermatitis, the ulceration or the loss of hair which often attend phototherapy by means 

of the Roentgen rays. 

The use of light in the treatment of internal disease* has not as yet been extensively 
practised. That it may he made to penetrate the hotly and its chemical rays he absorbed by 
the organs of the body, seems to have been demonstrated. It must, therefore, have a useful 
future, and especially in those diseases in which bacteria form an etiological factor, for it has 
already been stated that bacteria in general succumbs to the influence of light 

Williams, of Richmond, Va., has had satisfactory results with the arc light bath in 
cases of locomotor ataxia, chronic rheumatism, neurasthenia and anaemia. 

He has also had some experience with" pulmonary tuberculosis which makes him very 
hopeful ns to the influence of light upon this disease. 

Feeudenthal, of New York, lias had interesting experience in the application of light 
to the treatment of diseases of the respiratory organs. He applies the arc light to the larynx 
for the relief of the pain and dysphagia associated with tuberculosis, and in some cases has 
succeeded in giving relief when all other conceivable means had failed. lie has also used it 
for pulmonary tuberculosis and while lie is not over sanguine as to its curative effect, espe¬ 
cially in advanced cases, he believes it is at least a very useful adjuvant to other means of 
treatment. He observed that the high temperature of pulmonary phthisis was reduced by its 
use and expectoration was facilitated, there was also an improvement in metabolism, and in¬ 
crease in the appetite, less tendency to sleeplessness, relief of pain, etc. 

Hay fever has also been treated by Frevdenthal with success by means of light, the 
rays being directed upon the face or chest through a blue glass screen. Of twenty-four 
patients whom be treated for ibis disease fourteen were decidedly benefited, the discharge 
from the nose, the asthma, and the sneezing being relieved after the first exposure to light. 

Phototherapy will find a large field of usefulness in cases of prolonged constitutional 
disturbance, cases in which there is not so great an indication for treatment with drugs as 
for hygienic treatment. These are the cases which arc benefited by Russian and Turkish 
baths, by water and climate cures, by regulated diet and regular habits. They occur most 
frequently in individuals of middle or advanced life, in those who have been dissipated or 
overworked and who arc sufferers from chronic nephritis, chronic diseases of the liver or 
spleen, obesity, syphilis, neurasthenia, diabetes, rheumatism and gout. 

It will consequently be found more and more that it will he advantageous for the 
managers of establishments and sanitaria where such diseases are treated to familiarize them¬ 
selves with the principles which relate to phototherapy and to supply themselves with the 
necessary apparatus. 
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LIGHT IN THE HEALING ART. 

The Jollowing extract 0 / STREBEL'S excellent paper is probably as good a resume as 
exists of the principles which relate to phototherapy, and of iis present status from the 
practical standpoint. 

Right and left from the seven primary visible colors of the solar spectrum produced by 
ether vibrations of varying kinds there are present additional vibrations, invisible but 
demonstrable by suitable means. 

Those which arc beyond the red bands of the spectrum are the ultra-red or heat rays; 
those beyond the violet, which act chemically, are the ultra-violet rays, by the action of which 
photography becomes possible. 

We have long knowr. of the utility of the ultra-red in relation to the life of plants and 
animals; we now know something of the utility which is even greater, in some respects, cf the 
ultra-violet, the violet and the blue rays. 

Studies of spectrum have shown that every color and every kind of ray, whether it 
implies heat, color or chemical effect exercises its own peculiar effect which is manifested by 
the degree to which it accelerates, retards or destroys life. The sun as a source of light cannot 
always lie depended upon, hence it has been found necessary to utilize the incandescent and 
arc lights as a substitute. The arc light is even superior to sunlight in some respects, espe¬ 
cially since it furnishes an abundance of the ultra-violet and blue rays which may be deficient 
in the sunlight under certain very common atmospheric conditions of cold and moisture. 
This peculiarity of the arc light was discovered by W. Siemens, in 1880 , who also demon¬ 
strated that it favored the growth of plants, excited the formation of chlorophyl and hastened 
the ripening of fruit by many weeks, while also improving its si/.c and flavor. Other in¬ 
vestigators have determined that sunlight or its substitute, electric light, exercises a powerful 
and inimitable influence upon the growth and health of animals and men. It possesses the 
power of penetrating the skin and underlying tissues, illuminating them, and by it< conver¬ 
sion into chemical and electrical irritating force it greatly modifies local and general mctalio- 
lism, increasing the absorption of oxygen and the elimination of CO;. 

It has also been demonstrated that light is the best, the most convenient, and the most 
certain means of destroying bacteria. Sunlight destroys within an hour's exposure the 
poisonous bacteria in the dust of houses and streets, and floating in the atmosphere. The so- 
called self-purification of flowing streams is accomplished by means of sunlight, which effects 
this end by the formation of peroxide of hydrogen. 

Tubercle bacilli, plague bacilli, splenic fever spores, tetanus germs, etc., are all promptly 
destroyed by exposure to sunlight or the electric light. 

The ultra-violet and blue rays arc most destructive in their action upon bacteria, while 
the red rays have no such effect. 

The destructive effect of light upon bacteria may be increased by placing plates of blue 
glass in front of the source of light, the ineffective red and yellow rays being thus shut off. 

It has further been shown that under the influence of cither sunlight or electric light 
there is a decided increase in the number of red corpuscles of the blood, the effect being 
analogous to the increase of chlorophyl in plants under similar influence. This means an 
increase in the himaglobin, which in itself constitutes a means of improvement in many forms 
of disease. 
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Light also will cause local or general perspiration which, if the light and heat rays are 
combined, may be very profuse. The perspiration in such cases is directly due to the action 
of the light and heat rays, and not to the gradual introduction of heat into the body such as 
happens, for example, in a steam bath. , 

flic light rays themselves penetrate the tissues and excite tissue changes which result 
in elevation of temperature. 

By this activity together with the profuse discharge from the sweat glands, an ener¬ 
getic combustion is produced of the poisons resulting from the breaking up of the protcids, 
and the performance of the other normal functions of the body. 

With increased activity in the skin and respiratory organs these poisons arc quickly 

eliminated. 

It must be again observed that the perspiration in such cases is not the indirect result 
of pressure from within, but is caused directly by the action of light, the heat action having 
no share in this operation. 

. The removal of poisonous material from the body consists not alone in the elimination 
of disintegrated material, but in the acttial removal of bacteria with the perspiration and this 
is effectively accomplished by the light baths. 

The following experiments demonstrate that light acts destructively upon bacteria 
which arc located deeply in the tissues of the internal organs. 

Several dogs were inoculated with tubercle bacilli, and half of them were placed in a 
dark room while the other half were placed in an electric light cabinet. The former died in 
a few days, the latter were killed on the thirteenth day, and showed on autopsy the favorable 
effect of the light treatment. Other dogs were inoculated with diphtheria bacilli, some being 
placed in a dark room and others in the electric light cabinet. Those which were in the dark 
room died on the fourth day, the others were still living on the seventeenth day. 

In other inoculation experiments with other poisons the light treatment showed equally 
favorable results 

Fix sex observed that in the treatment of smallpox, those cases which were exposed to 
white light sometimes resulted unfavorably while those that were exposed to red light re¬ 
covered without suppurations and cicatrization. 

In some of the other skin diseases it was also observed that ordinary daylight had an 
unfavorable effect in some cases while colored light which excluded the harmful rays acted 
favorably. 

Thus the physician has in light an agency which may be of great service as a means 
of curing disease. 

The general light bath which exposes the entire body is the form which should be used. 
The apparatus for the purpose is a cabinet finished with enamel paint, in which the body of 
the patient is enclosed while the head is outside. In one cabinet of this description arc a 
number of sixteen candle power incandescent lamps, while another variety has in addition 
two or more arc lights with light up to ten thousand candle power, which radiate their light 
upon the body from all sides. Colored glass reflectors may be used if desired. By the use of 
proper electrodes a light may be obtained which is fully equal in photochemical activity to 
sunlight and enormously destructive to bacteria. 

The electric light has the advantage over sunlight in being obtainable at any time in 
any desired volume. 

The temperature of the cabinet may be regulated by increasing or diminishing the 
number of electric lights. 
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Another form of treatment consists in exposing a single portion of the body to white 
or colored light, with or without heat, by means of mirrors and lenses. The deep tissues 
may thus lie so illuminated that the blood vessels will stand out as distinct shadows. 

A third method consists in a combination of local and general exposure. The patient 
sits in the light bath while beams of light are also projected through openings in the wall of 
the cabinet upon the part or tissue which is the seat of the disease. 

In this way general improvement in tissue metamorphosis is effected together with 
direct action upon the local condition. Such treatment does not interfere with the simul¬ 
taneous local or general use of suitable medicinal substances; on the contrary their effective¬ 
ness will only be increased by it. 

It is harmless and painless and even in the presence of heart lc>ions it may often be 
employed with advantage to the heart action. 

Among the diseases in which the light treatment has been found beneficial may be 
mentioned the following. 

Rheumatism, 

Gout, 

Neurasthenia and Hysteria, 

Obesity, 

Asthma. 

Chronic Inflammation of the Urethra, 

Heart Weakness. 

Fatty Degeneration of the Heart. 

Bronchial Catarrh and Emphysema. 

Neuralgia, 

Tumors of the Lower Portion of the Thigh, 

Chronic Castro-Intestinal Catarrh, 

Affections of the Knee-joint. 

Ana:mia, 

Diabetes, 

Headache, 

Chronic Diseases of the Skin. 

These conditions are ior the most part chronic in character, accompanied with pain 
and great discomfort, and in most cases arc materially relieved or cured by the light treat¬ 
ment. 

Lupus or tulicrculosis of the skin is a conspicuous example of a severe and disfiguring 
disease which yields completely to the form of treatment here advocated. 

It has also proven very efficient in curing tumors of a malignant character and in 
promoting the rapid healing of wounds, almost without a scar. 

In obesity has been seen a reduction in weight of forty-five pounds within a short 
period, without limitation of the diet and without bad results. 

In diabetes which had existed for years, the combined use of light and internal medi¬ 
cation effected a reduction of the sugar discharged with the urine from six per cent, to one 
per cent, in a very short time. 

For those who arc anxniic and of pale countenance it is advised that they do not 
swathe themselves in thick and heavy clothing and bury themselves in a warm corner, blit 
wear clothing that is light and permeable to air and sunlight in order that the skin may re¬ 
ceive their beneficent influence. 
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This condition is often the forerunner of pulmonary phthisis and light is one of the 
agencies which may prevent it. If tuberculosis is actually present the intlucncc of light upon 
the tubercle bacilli will be most potent for their destruction. That the interior of the chest 
can be illuminated and the diseased lung tissues directly exposed to the action of light can 
be easily deduced from the simple experiment of holding the back of the hand in front of a 
strong artificial light. The hand becomes transparent, the shadow of an object placed behind 
it. for example a lead pencil, cair be plainly seen, and the shadows of the large blood vessels 
in the palm of the hand become distinctly outlined. 

It is advisable, however, to caution against too great optimism concerning the direct 
experience of De Renzi and others. The action of light upon tubercle bacilli in a lest lube is 
a different matter from its action in the interior of the body The experience of consumptives 
who have been kept in the open air has indeed been favorable and encouraging, and this will 
be the ease to a much greater degree when the importance of light and sunshine for such 
patients is fully realized, not only when they are in sanatoria devoted to the treatment of dis¬ 
ease but also when they are in their own homes. 

It is a matter of importance, however, that the action of light upon the tubercle bacilli 
which are present in lupus or tuberculosis of the skin is definite and incontrovertible, and gives 
weight to the argument in favor of light treatment for internal tuberculosis. The destruction 
of tubercle bacilli in the skin under the influence of light is followed by complete healing of 
the skin with no cicatrization in addition to that which existed prior to the commencement of 
treatment. 

Light therapy has also proven of great value in the treatment of disease of the sexual 
organs. Particularly is it useful for syphilis and its sequels in combination with appropriate 
internal remedies. 

An interesting clinical fact is that in a case of syphilis which was subjected to light 
treatment, the perspiration contained mercury. Its persistence within the skin was remark¬ 
able. for ten years had elapsed since mercurial treatment had been employed. Lead and sul¬ 
phur are also retained in the skin a long time and may also be removed with the perspiration 
which accompanies the light cure. 

The inference is reasonable that smaller doses of these substances will be required if 
they arc combined with light baths. 

The light treatment has also been invoked for the relief of gonorrhoeal discharge from 
the urethra. The light is introduced through the appropriate tubes into the urethra, without 
pain to the patient and in a short time destroys the bacteria, which arc the cause of the in¬ 
flammation. It is also useful for chronic catarrh of the urethra, and has succeeded in the 
course of a few treatments in relieving conditions which have existed for years. The action 
in such cases is less that of a bactericide than of an exciter of acute inflammation which when 
it subsides includes the subsidence of the pre-existing inflammation. 

This method of treatment is not advocated as a curc-all. It docs not do away with 
other means of treatment and it will give better results when judiciously combined with suit¬ 
able medicines and diet regulations, especially in such chronic diseases as pulmonary phthisis 
and diabetes. 

The bactericidal influence of light from the induction spark is a new and original 
method for the use of light, to which particular attention should be drawn. The spark from 
the induction coil is very rich in ultra-violet rays which, as has already been shown, are of the 
greatest significance in light therapy. If the light from this spark is passed through a lens 
of rock crystal, which readily permits such passage, it may be directed together with its in- 
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visible ultra-violet rays upon any desired object, just as the rays of the sun are collected upon 
a burning glass and directed at will. If now the collected light from the spark is directed to 
one of the sides of a rock crystal prism the bluish white light will lie broken tip into the seven 
colors of the spectrum which can be intercepted as a broad band of color of definite length 
upon a piece of white paper with the red at one end and the violet blue at the other. If, 
instead of white paper, the light is intercepted with a screen varnished with a phosphorescent 
substance, one will still see the spectrum from red to violet, but in addition, beyond the violet, 
a clear luminous band which consists of the ultra-violet rays made visible by the luminous 
properties of the screen. This luminous band is decidedly larger than the usual colored 
spectrum, and one can infer from this the great richness of the induction light in invisible 
rays which have been made visible in this roundabout way. It is the chemical force of the 
ultra-violet rays which is chiefly concerned in the destructive action of light upon bacteria. 

Taking advantage of the abundance of these rays in the induction light and projecting 
them upon various artificial cultures of bacteria, it will be noticed that in a few minutes they 
will be completely destroyed. The cultures included are tubercle, diphtheria, and splenic 
fever, bacilli, pus bacteria and others of harmless character. 

The practical advantages of destroying bacteria by this method compared with those 
which have heretofore been used arc that a smaller volume of the electric current will be 
required, the manipulation of the apparatus is easier, and the patient suffers no pain because 
the beam of light which is emitted is actually cold. The electrodes for this purpose are small 
hard rubber tubes closed with a quartz lens, the light being concentrated. The apparatus is 
so secured to the part to l»c treated that the skin is made anjemic owing to the absorption of 
the ultra-violet rays by the blood. 

The influence of light therapy upon diseases of the hair and scalp is very remarkable. 
Fi.vsen reports forty cases of alopecia areata treated with concentrated light. Almost all of 
them were cured in a very short time, the growth of the hair being resumed. 

S.MiocRAun lias been similarly successful. Other parasitic diseases, psoriasis, herpes 
tonsurans, sycosis, and favus, which are ordinarily so obstinate and rebellious to treatment, 
have yielded to the influence of light, the parasites being promptly destroyed and the lesions 
which they have caused usually healing with little or no cicatrization. 

The constant high tension light may also be conveyed into the cavities of the body by 
means of suitable sounds. Intense light can consequently be directed with as great efficiency 
into the interior of the body as to the local superficial mucous membranes, and can accomplish 
its bactericidal action. The male and female urethra, uterus, vagina, rectum, bladder, larynx, 
and car cavities are all susceptible of approach by light-conducting instruments and the in¬ 
fectious processes by which they may have been attacked may lie subjected to light therapy. 
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U/7003 Combination Incandescent and Arc Light Bath Cabinet. 

Cod* SAAVE 

This is a hexagonal cabinet, 4 feet 3 inches in height, and 4 feet ft inches in 
diameter. Body of structure is made of yellow pine wood. It lias a door in front and hinged 
trap-door or lid cover at the top, which opens outwardly, thus being under the control of the 
occupant of the cabinet. The hinged trap-door at the top has an opening, which encloses the 
neck of the occupant, also two smaller holes, which enable the latter to reach out his hand 
and wipe the perspiration from his face, get a drink of water, etc. 

In each angle of the cabinet is a series of five incandescent lamps (larger number can 
be furnished to order), which, in addition to the eight lamps furnished with the bath cabinet 
chair, make a total of 38 16 -candle-power lamps. 

In addition to this series of incandescent lamps, the cabinet is provided with three arc 
lamps, which are detachable and so arranged that no detached pieces of burning carbon, ac¬ 
cidentally dropping oil, can come in contact with the occupant and injure him. 

Colored glass shades can be furnished for placing in front of lamps if desired. 

Apparatus c implete with 38 incandescent globes and 3 arc lights 
including Bath Cabinet Chair.$275.00 
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(1 7006 Incandescent Solar Light Bath Cabinet. This cabinet is exactly like 

Code SABA G/7003 in construction and finish. It is provided with the same 
number of incandescent globe lights 38 in number and with the 
same bath chair. 

No arc lights are furnished with this apparatus. Profuse 
perspiration may be produced with th s Solar Light Bath in very 
few minutes. 

Apparatus complete w.th 88 incandescent globes including Bath 
Cabinet Chair.. 200.00 

N' B. The Inside lining of these wooden cabinets is of while enameled steel sheeting which reflects the 
light as it Impinges noon it the light being thus thrown upon the occupant’s body from all sides. 
The heat rays are reflected by the white surface, whereas in the mirror lined cabinets, formerly In 
use. much of the heat was absorbed. The temperature in these cabinets can therefore be brought up 
to the desired limit much more rapidly than with mirror lined cabinets. 


THE KNY-SCMEERER COMPANY’S. 

ASEPTIC SOLAR ELECTRIC LIGHT BATH CABINET. 



G/IOiU. Closed. 

Consists of six druwn sheet steel panels, steel top with Openings for head and hands, 
steel bottom, metal chair, door at front and two doors in the top, as shown in illustrations. 

The outside is handsomely finished in imitation of oak, and the interior white enameled, 
with water-proof cork mat in the bottom. 

Thirty spherical incandescent lamps are arranged in six channels (Figs. 4 and 5 ), 
said channels being provided with blue or ruby glass screens, which are hinged to one side 
oi the said channel ami so arranged that they may lie instantly interchanged and placed 
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in front of the lamps within. Might lamps arc also arranged around the bottom of the chair. 
Each set of lamps are on independent circuits, and may be controlled separately by means of 
switches conveniently arranged on the underside of the top of the cabinet, by means of 
which the temperature within the cabinet may be closely regulated. 

All wiring is of the latest approved style, enclosed in steel tubes, and such as approved 
by the New York IJoard oi Fire Underwriters. The wiring is so arranged that the cabinet 
may be operated on 52 or 104 volt alternating current; 110 or 220 direct current; it merely 
being necessary to insert lamps of the equivalent voltage. 

The simplicity of the construction of this cabinet is such that it can be set up in a few 
moments by anyone following the directions. 

The channels carrying the lamps are supported on hooks at their back and the lamps 
therein connect to junction boxes on the underside of the top of the cabinet by means of 
plug switches. The panels arc held in place by small clamps, which also serve as a support 
for said lamp channels. 



G/7010. Open. 


To facilitate shipment and simplify the installation of the cabinet by a novice, it is 
so constructed that it may be entirely taken apart without interfering with any of the 
electrical connections or other parts. 

This is accomplished by removing the plug switches at the top of the channels; lifting 
the top off: raising the channels from their hook supports; removing the screws in the 
clamps, holding panels together, and withdrawing the two hinge pins, and vice-versa, for 

setting up. 


AMD 


All our Proouotb 
Bear Our TRAD E 



Ark quarants60 

MARK F=*OR IniNTlFIOATION 




(C) Jeff Behary 2019 


917 

























— 124 — 

The Kny-Scheerer Company. New York. 

Telricruiihir AilaIrt'MHi KXRAY — NKW — YOitK. 

- - - =i 

Hie advantages which this new construction offers over the old form are very striking. 
It can be compactly packed and shipped, being easily taken apart, thus saving freight 
and lessening the risk of breakage during transportation. The difficulty so often met with 
that a cabinet could not be gotten through doors of usual width in living apartments has been 
entirely overcome. 

Its construction being entirely of non-absorbent material, it will not harbor offensive 
odors inseparable from perspiration; besides, it can be thoroughly disinfected and flushed 
with water. It will not warp, which wooden cabinets always will do. 

It is absolutely fire-proof and the steel panels being jacketed will effectively act as 
insulators. 

Our illustrations only represent the Aseptic incandescent Solar Bath. We furnish the 
combination incandescent and arc light bath in the same construction. 

G/7010 The Kny-Scheerer Co.’s Aseptic Solar Electric Light Bath Cabinet. 

CodeSACCA Price for apparatus complete. $225.00 

G/7012 The Kny-Scheerer Co.’s Combination Aseptic Solar Incandescent 
Code SABIN and Arc Light Bath. In construction exactly like G/7010. but in 
addition to Incandescent globes arc furnished three detachable Arc 
lights of high candle power. 

Price for apparatus complete. 300.00 

G/7022 Reclining Light Bath. 

Code SACHA 

In certain diseased conditions it is not practicable for the patient to use the cabinet 
for phototherapcutic purposes. For those whose limbs arc drawn up by gout or rheumatism, 
for those who are anxniic and who may have attacks of fainting while sitting, the reclining 
position is preferable. 

The apparatus for giving the reclining bath is a rectangular box, six feet eight inches 
long, and two feet eight inches wide. It is fitted with cane matting, which can be washed, 
and over this is a cloth of light net-like texture, which can be sterilized by boiling. 

In the interior of the box, below the cane matting is a trough-shaped reflector of white 
enameled steel. In front of this the lamps are so nrranged that their light will fall on the 
patient who lies on the cane seat. The reflector should be washed after each treatment. 

The cover or lid of the apparatus is also trough-shaped and lined with enameled steel, 
and is attached to the other portion by hinges. It also contains a scries of incandescent 
lamps. At one end there is an opening through which the patient's head passes, and at the 
other end an opening or valve through which the arc light may be introduced, if it should 
be desirable to use both forms of light. 

Details and Prices mailed upon application. 


PORTABLE ELECTRIC LIGHT BATH TENTS. 

For the convenience of physicians and patients desirous of securing an electric light 
bath, but who, on account of not having at their disposal the requisite space for installing one 
of the Solar Light Bath Cabinets described under Nos. G/ 7003 , 7006 , 7010 and 7012 , we are 
manufacturing a demountable nnd portable light bath tent which enn readily be set up for use 
and thereafter be dismounted and stored away compactly. 

The arrangement consists of four upright steel posts, white enameled, each being pro¬ 
vided with eight or ten incandescent lights. The individual sets of light may be controlled 
separately by means of switches mounted upon these posts. 

From a metal rail, connecting the uprights, is suspended a screen of heavy linen entirely 
surrounding the cabinet. 

The patient enters the light bath tent wrapped in a />onc/io-like gown made of the 
same material, and after seating himself upon the bath chair, spreads the sheet over the top 
of the tent. 

Of the electric light bath tents one may choose three different patterns. 
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(i/7040 Electric Light Bath lent, provided with 32 incandescent globes. For 
Code SACRA temperatures up to 120* Fahrenhert (50* Celsius). Complete with 
screen and poncho but without chair... 

0/70(2* hlectric Light Bath Tent, provided with 40 incandescent globes. For 
Code Sadow temperatures up to 140 J Fnhrcnhcit (00* Celsius). Complete with 
screen and poncho but without chair. 

(i/7046 Electric Light Bath Tent, provided with 32 incandescent globes and 
Code SAGAN 3 ARC Lights. For temperatures up to 140° Fahrenheit (60* CelsiusY 
Complete with screen and poncho but without chair.. 


$125.00 

150.00 

225.00 


EXTRA PARTS. 

0/7049 Screen lor enclosing light bath tent, made of heavy home spun 
Code SAIDA linen. _ r 

G/7050 Poncho-Gown, made of heavy home spun linen . . 

Code SALAD 


REMARKS. 

The luminous efficiency of an incandescent lamp is not more than one-third that of the 
and red a frequcncies 1,,!e P °° r b * UC ' ’ n ^‘ g ° an< * v ‘ olct frequencies, »t is rich in green, yellow 

Both the chemical and the luminous efficiency may be increased by increasing the cur¬ 
rent. I he re fore, where the most intense effect is desired from the concentrated energy of 
incandescent lamps, the higher candle power should be used. For example, the 32 candle 
power will give out more of the valuable blue violet frequencies than the r 6 candle power 
bulb, while a 50 candle power will produce a still more powerful effect. 
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G/ *0?i') 

0/7075 Electric Foot Warmer and Illuminator. This apparatus is a convenient 
Code SaLUT accessory for Electric Light Bath Cabinets. It consists of a box 
containing 2 incandescent lamps the top covered by a piece of 
plate glass. 

Complete with 12 feet of cable including socket. . $15.00 

Apparatus for Concentrating Energy of Incandescent Light 
Spectra upon certain Parts of the Body. 

For this purpose partial baths of incandescent light are used. The arrangement of 
the particular mechanism depends upon the anatomical locality to be treated. These local 
batns arc more useful in many c ases than the general bath as they may te carried to the 
bedside of the bed ridden patient and the chronic invalid unable to come to the physicians* 
office for treatment. Their use should, however, be always directed and supervised by 
the physician himself. 

Applications of concentrated incandescent light energy can be made at a higher 
temperature than that of the general incandescent bath which is often desirable. While 
a general bath becomes unpleasant to many patients when the temperature reaches 125* 
Fahrenheit, in the localized administration of concentrated incandescent light energy as 
high a temperature as 212* F. can be readily borne, especially at the second or third 
exposure. Perspiration is not produced by this concentration of light upon a part of the 
body save at the high temperatures of from 190* to 212* F when generally it is very profuse. 

There is always produced by one exposure of toe extremities a sympathetic rise in 
temperature of the whole body as well as in the part treated. 

_ = - = »== - 
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G/7087 

(i 7087 Local Incandescent Light- Bath for the Treatment of Chest and Body. 

CodeSAlZA The apparatus is made of bent wood, lined on the inside with steel, 
white enameled. It may be applied while patient is in reclining 
position. Its substantial construction makes it particularly desirable 
for Hospital use. 

Dimensions: Length 54 in. Width itrsi''e 32 in. Width over arc 18 in. 

Price for Apparatus comp ete with 12 incandescent lights. $65.00 



G/7000 


(i/7090 Local Incandescent Light Bath for Treatment of Chest and Body. 

Code SAURE The apparatus described under this number and Figs. G/7003 and 
G/7004 consist of a bent metal frame in the concavity of which are 
plnced a series of incandescent lamps of varying candle power accord¬ 
ing to the degree of light intensity desired. * The lamps are protected 
by metal hoops making it impossible for the patient to come in contact 
with them. The outside is covered with suitable matfHal, and the in¬ 
side with white prepared leather cloth which can be readily washed 
and disinfected. 

Price for apparatus complete with 12 incandescent lamps. 60 00 
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G/7093 

t 

(i/7093 Local Incandescent Light Bath for the Treatment of Extremities. 

Code sciro construction same as described under Fig. G/7090, arranged for 8 
incandescent lights. 


Price for apparatus complete. 


$4S.OO 



G/7094 


(j 7094 
Code.SEDIL 


ocal Incandescent Light Bath for the Treatment of Extremities. 

construction same as Fig. G/7090. arranged for « incandescent lights. 


Price for apparatus complete. 


38 00 


All Oort products 
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(t/7100 


U/7100 Combination Incandescent Light Bath Cabinet lor the Treatment 
Code SELBY of Upper aud Lower Hx remities. The upper part can be detached, 
the bottom be provided with 4 legs thus serving as a stool for treat¬ 
ment. 

Price for apparatus complete. $75.00 


--- - — * — - 
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0/7100 


<i/7l<)0 Local Incandescent Light Bath for 
CodeSENSA Application of Light Energy 
to the Spine. The apparatus 
consists of a number of 0 incan¬ 
descent lamps arranged in series 
anti mounted in a metal box, the 
sides and ends of which approxi¬ 
mate closely enough the surface 
of the back to insure a strict con¬ 
centration of light energy. The 
patient is seated on an adjust¬ 
able stool. 

Price for apparatus complete. $35 00 



G/7115 


Ci/7115 Local Incandescent Light Rath for the Treatment of Female Diseases. 

Code SiERA The apparatus is intended for directing the light from a series of in¬ 
candescent lamps to the external genital organs and lower portion of 
the abdomen. The irradiation is indirect and is gentle and soothing 

The patient sits astride the sent which Inis a long central opening. 

Beneath the seat, which serves as a screen, is arranged a series of in¬ 
candescent lamps, the light of which is reflected from the white trough 
shaped bottom of the bidet upon the patients’ genitals and abdomen. 

Price for apparatus complete. 75.00 


— 


ALL OUH PnOOUOTB 
Bear Oun TRADE 


ARB GUARANTIED 
MARK EOR lOINTiriOATIOI 




(C) Jeff Behary 2019 


924 































— lii — 

The Kny-Scheerer Company. New York. 

Trlrsrii|»l»l** Addrcmi EX It AY — NEW — ^ (IKK. 


:e 


SEARCH LIGHT AND LIGHT PROJECTORS FOR 
LOCAL IRRADIATION. 

For General Application where large square inch surfaces are involved,as the chest in 
pulmonary- tulK-rculosis. for example, projecting Arc lamps arc successfully used. They are 
provided with reflecting mirrors, projecting the beam upon the patient's body at a distance of 
from 7 to 15 feet according to the light intensity. To eliminate the long and low frequency 
rays, a screen of blue glass sec Fig. 0/7280 may be placed between the patient and the source 
of light, whereby the thermal effect is minimized just to such an extent that a prolonged appli¬ 
cation can be born by the patient. 

The ultra violet frequencies are cut off somewhat by the inter-position of such screens 
and the intensity of the chemical action is thereby diminished, but therapeutic results seem to 
> the conclusion that such diminution is not sufficient to interfere with the generally 


warrant 


good results. , 

Following we quote an assortment of standard Apparatus constantly kept on hand. 
Special construction can be made to order at short notice at special prices. 




G/7250 


G/7252 


G/7250 Light Projectors, for local irradiation arranged forconstant current, with 
Ccxt« sir vii self-regulating carbons 10 to 3) Amperes. A parabolic reflector of 12 

in. diameter, reflects the light which may be directed horizontally or 
vertically since the stand of apparatus is- adjustable. 

Price for the complete equipment. 560.00 

G/7252 Light Projector, for local irradiation arranged for alternating current. 

Code SIXTA with self-regulating carbons for 10 to 30 Amperes. Otherwise arranged 

like G/7250. , . 

Price for the complete equipment. ou uu 


ALL Oun Phoduotb 
3 KAFI OUR TRADE 


Ark Quarani 
MARK FOR lOI 


JTIFlOATlOf 


**c 


(C) Jeff Behary 2019 


925 




































— 132 — 

The Kny-Scheerer Company. New York. 


Telegraphic AiUlri***! fcXRAI—NEW—\ OUK» 




G/7200 


0/7260 Light Projector, for local irradiation by arc light, with objective for adjust* 

Cod« sizil ing focal distances. Attachment for colored glass screens etc. 

Apparatus can be placed into any position nnd requires front 0 to 10 
Amperes. 

Price. $125.00 
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0/7265 Therapeutic Arc Lamp, for direct 
Code SKOTO current 25 to 40 Amperes, with auto¬ 
matic carbon feed. Perfect insulation of 
jacket keeps apparatus entirely cool. 

The front of hood is fitted with a Quartz 
Lens A. On the back a reflector C. Appa¬ 
ratus is adjustable to any direction. 

Price. $65.00 



G/72G5 


G/7280 


G/7280 Stand for receiving Colored Glass Screens. The heat generated by 
Code SMEDE the Arc Light and more particularly when using high currents, is 
very intense and although the colored glass employed in our screens is 
specially tempered and hard, we recommend to place the screens at 
some distance from the reflector. For this purpose we have con¬ 
structed a special scrcenas shown in illustration. 


Price. $12 50 

G/7290 Frames of Red Glass. For above ..Price each 2.00 

Code S0B0E 

G/7291 Frames of Blue Glass. For above.Price each 2.00 

Code S0CIA 


AND 
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APPARATUS FOR CONCENTRATING ENERGY OF THE 
ELECTRIC ARC LIGHT IN SKIN DISEASES. 

Finsen is of the opinion that not more than 2% of the tubercular lupus cases can be 
regarded as incurable, and in the last report of his light institute he gives a resume of 800 
cases treated. In these 800 cases there was improvement in 00%, (cure in 70%, reappearance 
in 20%,) the latter being generally cases where the mucous membrane was involved. 

The Apparatus which we are describing hereafter are constructed with the purpose in 
view to concentrate and to condense alt the energies of the Arc by means of focal lenses. 

Fisses’s method consists in concentrating upon a small surface the light from a 00 to 
100 ampere Arc Lamp, by means of an adjustable system of four rock crystal lenses, the 
apparatus being called a concentrator. Rock Crystal is requisite for the lenses because glass 
is not permeable for the ultra violet rays, which are the ones which are most efficacious in the 
treatment of disease. Fig. (1/7878 shows an apparatus which is intended for the simultaneous 
treatment of four patients. The Arc Lamp and the four symmetrically arranged concentrators, 
around it together with the protective metal casing which covers it are suspended from the 
ceiling. For the completion of the apparatus a rheostat for controlling the resistance is 
required also, for each concentrator there must also be a pressure-glass which is composed of 
two plates of rock crystal, and lins two tubes for the passage of a current of cold water. 

This pressure glass is to be applied to the part of the body which is to receive treat¬ 
ment, and serves by its pressure to force away the blood from that part. 

The divergent rays rtf the electric arc are collected into parallel rays by means of the 
telescopes and the parallel rays are then collected into a cone, the apex of which is directed 
upon that part of the body to be treated. The two telescoping cylinders contain each two 
piano convex lenses which are so proportioned that 1 and 2 have together a focal distance of 
12 centimeters ( I J inches) while 3 and 1 have a focal distance of 10 cm. (4 inches). 

Lenses 1 and 2 are nearest to the source of light and collect the divergent rays of the 
electric arc into a bundle of parallel rays while lenses 3 and 4 are converging these parallel 
rays upon the part of the body to be treated at a distance of about 10 centimeters (4 in.) 

A water cooling arrangement by means of a continuous flow is provided for absorbing 
the thermal frequencies. 

Direct 110 Volt current is preferable to alternating current since the latter is unsteady 
and therefore unsuitable. 
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G/7378 


PRICES FOR FINSEN’S APPARATUS FOR USE WITH 
110 VOLT DIRECT CURRENT. 

G/7378 Finscn's Complete Apparatus for the treatment of one patient consisting of 
Code SPERO 1 Giant Arc Lamp, Finsen's special pattern for 50 to 100 amperes. 

Light Concentrator, Fin sen's pattern with 4 rock crystal lenses. 

1 Arrangement for suspending Arc Lamp and concentrator. 

1 Sheet Metal Protection Mantle, jacketed, for water cooling. 

1 Pressure Glass with 2 rock crystal plates arranged for continuous 
water flow. 

1 Rheostat for Arc Lamp (50 amperes 110 volts). 

Price for complete outfit. $500.00 

G/7380 Finsen's Complete Apparatus for the simultaneous treatment of four 
CodeSPlKO patients consisting of 1 Giant Arc Lamp, Finsen's special pattern for 
50 to 100 amperes. 

4 Light concentrators, Finsen's pattern each with 4 Rock Crystals. 

1 Arrangement for suspending Arc Lamp and Concentrators. 

1 Sheet Metal Protection Mantle, jacketed for water cooling. 

4 Pressure Glasses, each with 2 Rock Crystal Plates arranged for 
continuous water flow. 

1 Rheostat for Arc Lamp, (50 amperes, 110 volts). 

Price for complete outfit,. 1025.00 

N. B _Aside of the Finscn Light equipment as above illustrated, we manufacture a Metal Pedestal, with 

heavy foot, arranged tor receiving the protection mantle, with water jacket and fittings for holding 
light concentrators. Water circulation takes place inside of the pedestal. 

This equipment can be furnished at an additional cost of &O.OG. 

all Oun Phoouotb Ahi Quabantiid 
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Finsen-Reyn Lamp is arranged far 
the treatment of a single patient. 

The carbons are arranged per¬ 
pendicularly as in the Finsen 
apparatus, and the system of 
lenses is strictly according to 
suggestion of the inventor at 
the Finsen Institute at Copen¬ 
hagen. It differs from the orig¬ 
inal Finsen not only by its lesser 
amperage but by having the 
water for cooling purposes 
placed at the proximal end of 
tube instead of the distal. Be¬ 
tween the arc and the first lens 
there is placed a plate of quartz 
instead of a focal lens as in the 
Finsen apparatus. The space 
between these two forms a water 
cooling chamber, the function 
of which is to prevent undue 
heating of the first lens with 
the possibility of injur)-. This 
permits the uniting of the 
divergent rays into a more 
powerful sheaf of parallel rays 
nearer the patient, /. e., at the 
front focal lens. In this way an 
arc of 20 amperes at 55 volts is 
almost equal to that of Finscn's 
(in the test) 70 amperes and 50 
volts. 

Price of apparatus complete. $225 00 


AMO 


— O 
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Showing Method of Application of Dermo Lamp, G/7320/21. 
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DERHO-ARC LAMP. 

Dermo- Arc Lamp, designed by Kjeldsen-Bang, with Iron Electrodes. 

This lamp (Fig. G/7320) consists of a hollow metal cylinder A, in the interior of which 
are placed iron electrodes together with suitable tubes for cooling them by means of a cur¬ 
rent of running water. In the cylinder is inserted a handle C through which pass the tubes 
for the electric current as well as* those through which the current of water flows. 

All the parts which carry the electric current are concealed in the interior of the instru¬ 
ment, and are so perfectly insulated that the one who is using it cannot possibly receive an 
electric shock. 

The cylinder “a" can easily lie detached from the handle "c". The light is produced and 
the apparatus placed in operation merely by pressure upon a button which is adjusted to the 
side of the handle. 

The screw *'c" regulates the Arc. The rays of light emerge through a short projection ••£*'’ 
in the side of the cylinder, which is closed by means of a convex lens of rock crystal. This plate 
may also serve as a pressure glass and is used in this way by Finsf.n apart from the appa¬ 
ratus which furnishes the light. 

Inasmuch as overheating of the lamp can rarely if ever occur, there is no objection to 
the immediate application of the Rock Crystal lens to the portion of the body which is to 
receive treatment, thus permitting the rays of light to come in the closest proximity to the 
crystal. But aside from such use of the crystal the point is that it can be removed from the 
cylinder and the light rays turned directly tipon the body. 

Instruments in the form of a speculum or endoscope, may also be adjusted to the pro¬ 
jection on the cylinder, and these can be introduced into the vagina, the rectum or the mouth, 
the deeper portions of the body being thus made amenable to treatment. There is also a 
second opening upon the cylinder which is used for the purpose of turning the rays of light, 
without using the Pressure Lens directly upon the body. 

When this opening is not in use it is closed with a blue or red glass slide and then serves 
as an observation window for the arc light. The handle of this instrument permits one to use it 
with the greatest ease and convenience. If it is desired to have it secured and immovable, it 
can easily be attached by a clamp or other fastening to a table or chair. 

The electrodes are so adjusted that the tubes for electricity and water are placed in two 
short canals which terminate in a shell or envelope on which the iron points are mounted. 

When these points are used up, which happens after they have been used about twelve 
times they can be removed and other new ones substituted without any trouble. 

A resistance is requisite for these lamps os well as for all arc lamps. The lamp re¬ 
quires a current strength of 5-10 amperes. 

Careful attention must lie given in nil cases to the fact that when the lamp is in use 
water must be running through the electrodes. If this precaution should be neglected the 
electrodes would quickly be melted by the intense heat generated in them. 

A portable stand will serve to hold a glass jar which acts ns a reservoir for the water 
which flows through the iron electrodes of the lamp while it is in use. 

The apparatus has been constructed with especial care to prevent the eyes from being 
dazzled by the intense glare of the light, but great caution should always be exercised lest the 
eyes be exposed to the direct influence of the light rays. 

The mild cloud of steam which arises as the water is evaporated within the electrodes 
while they are in use can do no possible harm. It is of the same nature as that with which 
one constantly comes in contact in iron foundries. 

The pressure crystal must be carefully rubbed so that it will be clean and dry every 
time it may be used. 

The lamp can only be used in connection with direct current, preferably 110 volts, but 
can nlso be connected with a storage battery. Such a battery should have at least 24 cells. 
Such a storage battery in the absence of a direct current light circuit serves many useful pur¬ 
poses for apparatus for galvanism, faradism, endoscopy, electrolysis, cauterization, x ray induc¬ 
tion coils, etc. 


_ _ . . — - 
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0 7320 Dermo Lamp, with single rock crystal compression lens without water 
CodeSOLDA cooling space. $60 00 

G/7321 Dermo Lamp with double compression lens of rock crystal with water cir- 

Code SOUCi culation between for cooling purposes. 75.00 

0/732-4 Iron Electrodes, per dozen pair. 2.A0 

Code SONNE 

0/7326 Rheostat for regulating current... 15.CO 

Code S0PH0 

0/7330 Constant Flow Water Circulation Stand, consisting of upright iron 
Code sotti stand and 2 irrigating bottles adjustable so as to have one bottle high 

and the other low, complete with rubber tubing, corks, etc. Price.... 20.00 
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G/TS38 


G/7338 Strcbel’s Iron Arc Lamp, for producing ultra violet rays. 

Code SPAA The apparatus is similar to G/7320/21. The handle is provided 

with 2 metal tubes for water inlet (tube of small diameter) and water 
outlet (tube of large diameter) which are to be connected with the 
water supply by a rubber hose. The Arc is started by pressing on one 
of the buttons on the side and may be regulated by a screw thread. 
The metal caps bearing these spring buttons may be slipped off for 
renewing the iron electrodes whenever they become useless. 

The Pressure lens is made of rock crystaland the reflector is mag- 
nalium metal. As the iron electrodes are of the same size it is 
suggested to frequently change the polarity which is accomplished 
by a double throw switch on rheostat. 


Price of Strebel's Lamp, complete. $65.00 

Suitable resistance for 110 or 220 volts, double throw switch and 
1 doz. sets of extra Electrodes. 35.00 


And 
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0/7347 Sphaera Ultra-Violet Arc light with solid 
Code spamo ball shaped iron electrodes. 

This apparatus is especially de¬ 
signed for sanatoria and institutions 
where treatment with ultra violet rays 
are extensively practised, llis particu¬ 
larly useful where large surfaces of or 
the entire human body are to be ex¬ 
posed to the action of the light. 

The iron ball electrodes which arc 
about 11 inches in diameter do not 
require water cooling and may be used 
for hundreds of hours. The iron will 
slightly oxidize on that part of the 
negative pole where the arc forms but 
the latter generally, will not exceed a 
surface larger than 1 or 2 square milli¬ 
meters and the oxide can easily be 
brushed off. • 

The lamp may be used with direct 
current of from <15 to 22) Volts (alter¬ 
nating current docs not enter into 
consideration). It requires 40 Volts with 
an amperage not exceeding 2o. Suitable 
resistance is required and can be 
furnished at additional price. When 
ordering please specify current at 
disposal. 

Price for lamp complete, but 
without resistance.$125.00 


G/7347 
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Electric Motors 

Suitable for Direct and Alternating Currents 
ESPECIALLY DESIGNED FOR 

SURGICAL, DENTAL and MASSAGE PURPOSES. 
MOTOR GENERATORS, 

ROTARY CONVERTERS. 

A. C. TRANSFORMERS 


Note.—A complete descriptive catalogue Is In course of prepar¬ 
ation and will be sent upon application as soon as completed. 
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Direct Current Stationary Hotors. 


These motors arc of the enclosed type, scientifically constructed and thoroughly sub¬ 
stantial in every way. Although small and compact they are mechanically correct. They 
are mounted on four small feet which may be removed without disfiguring the motor, should 
it be desired to suspend same from a bracket or crane, such as are described tinder 
Fig. G/4000 to 4012. 

All of our motors are provided with self-aligning, bronze bearings with hard drawn 
bronze commutator, having a maximum number of segments in proportion to the size of the 
machine, and self-feeding brushes. Our UP motor is provided with wick feed oil cups, 
and the larger sizes with automatic self oiling bearings. 

Owing to the thoroughly substantial manner in which these motors are constructed, 
they may be used for any service, intermittent or continuous, wherein the power required does 
not exceed the rating as set forth in the table below, and will stand a 33',j% overload for a 
reasonable length of time. 

These motors are especially designed for massage and operative surgery, and are pro¬ 
vided with a coupling fitting our standard flexible shaft or with pulleys if desired. They are 
constructed in four sizes as set forth in the following table: 


Kny-Scheerer Co.’s Stationary Motors for Direct Current. 



G/3800/01 


<1/3800 HP 110-V approximate speed 1800 RP.M . $22 50 

Code LABRa Controller for same. Type R. 2.5. 5.00 

<1/3801 i HP 220-V approximate speed 2000 RPM . 25.00 

Code LACHA Controller for same. Type R. 2.5. 5 00 
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Kny-Scheerer Co.’s Stationary Motors lor Direct Current 



G/3806/7 

<1/3800 i HI* 110-V approximate speed 1800 RPM. 

Code LACRE Controller for same. Type R. 11.5. 

G/3807 i HP 220-V approximate speed 2000 RPM_ .. 

Code LACTY Controller for same. Ty|»e R. 2.75.. 



C./3812/13 

G/3812 J HP 110-V approximate speed2200 RPM.... 
Code laddy Controller for same, Type TR 12... 

G/3813 i HP 220-V approximate speed 2400 RPM_ 

Code LAFAY Controller for same, Type TR 21.... 

G/3818 j HP 110-V approximate speed 2400 RPM.... 
Code LAFFl Controller for same, Type TR 14. .. 

G/3819 J HP 220-V approximate speed 2400 RPM.... 
Codo LAGEA Controller for same, Type TR 22.... 



$3150 
12 00 

34 50 
12.00 

55.00 
15 00 

61.00 

15.00 


$30 00 
7.50 

33.00 

7.50 
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Kny-Scheerer Co.'s Stationary Jlotors tor Alternating Current. 

Although slightly different in nppcarance they possess all of the qualities of our direct 
current machines, are hnndsomely finished and practically noiseless. They are provided 
with a mechanical speed controller giving variations from 100 to 3000 RPM nnd'with n coup¬ 
ling fitting our standard flexible shaft or with pulleys if desired. 



G '3850/3878 


G/3850 50 cycles, 6000 Alternations 104/110-V, 1/20 III* approximate speed 

Code LE0RU 1400 RPM. 

Price, including mechanical speed controller. $37.50 

(J/385 2 50 cycles, 6000 Alternations 112/120-V, 1/20 IIP approximate speed 
CodeLEERE 1400 RPM. 

Price, including Mechanical Speed Controller. 37.50 

ti/3854 60 cycles. 7200 Alternations 104/110-V, 1/20 IIP approximate speed 

Code LEGGE 1700 RPM. 

Price, including Mechanical Speed Controller. 37.50 

(j/385 6 60 cycles, 7200 Alternations 112/120-V, 1/20 HP approximate speed 

Code LEGI0 1700 RPM. 

Price, including Mechanical Speed Controller. 37.50 
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Kny-Scheerer Co.’s Stationary Hotors for Alternating Current. 

G/3858 100 cycles, 12000 Alternations, 100/110-V, 1/20 IIP approximate speed 

Code LEHDE 2900 RPM. 

Price, including Mechanical Speed Controller. $42.50 

0/3800 125 cycles, 15000 Alternations 100/110-V, 1/10 HP approximate speed 

CodeLEHRA 3600 RPM. 

Price, including Mechanical Speed Controller. 37.50 

(1/3862 133 cycles, 10000 Alternations, 100/110-V, 1/10 HP approximate speed 

Code LEI BA 3800 RPM. 

Price, including Mechanical Speed Controller. 37.50 

(1/3864 40 cycles, 4900 Alternations, 104/115-V, 1/10 HP approximate speed 

Code LEiCE 1100 RPM. 

Price, including Mechanical Speed Controller. 62.50 

G/3866 00 Cycles. 7200 Alterations, 104/115 V, 1/10 HP approximate speed 1700 

CodoLEKEI RPM. 

. Price, including Mechanical Speed Controller. 54.00 

G/3868 40 Cycles, 4800 Alterations, 104/115-V’, 1/8 HP approximate speed 1100 

CodeLEKTU RPM. 

Price, including Mechunicul Speed Controller.. 67.50 

G/3870 50 Cycles, 0000 Alternations, 104/115-V, 1/8 HP approximate speed 1400 

CodeLENOE RPM. 

Price, including Mechanical Speed Controller . 57.50 

G/3872 00 Cycles, 7200 Alternations, 104/115-V, 1/8 HP approximate speed 1100 

Code LENNI RPM. 

Price, including Mechanical Speed Controller. 57 50 

G/3874 100 Cycles, 12000 Alternations, 100/110-V’, 1/8 HP approximate speed 1850 

Code LENTO RPM. 

Price, including Mechanical Speed Controller. 42.00 

0/3876 125 Cycles, 15000 Alternations 100/110-V’, 1/8 HP approximate speed 

Code LEONA 1800 RPM. 

Price, including Mechanical Speed Controller. 57.50 

G/3878 133 Cycles, 16000 Alternations, 100/110-V, 1/8 HP approximate speed 

CoieLEOPO 1850 RPM. 

Price, including Mechanical Speed Controller. 57.50 
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1-8 HP Swivel Desk /lotors for Direct Current. 

A convenient form of our $ HP motor of the enclosed type mounted upon a Universal 
Carriage, permitting angular elevation and circular movement upon center pivots at the 
same time. This is a very desirable pattern for operative surgery, as the motor may be 
swung into any position giving absolute freedom to the operator, and holding the motor 
rigid against vibration, it also may be locked in any given position if desired. 


Swivel Desk Motors for Operative Surgery, Massage, Etc. 



THE KNY-SCHEERER CO.N Y. 


G/81KK)/1 

0/3900 *s HP110-V approximate speed 1800 with controller in base, copper 
Code UVRE oxidized finish. 

Price, for Motor and Rheostat not including flexible shaft and 
Massage Apparatus G/3900 . $37.50 

G/3901 HP 220-V approximate speed 1800 with controller in base, copper 

Code LIWA oxidized finish. 

Price, for Motor and Rheostat not including flexible shaft and 
Massage Apparatus G/3900.... . 42 50 


All Oum Phoduotb 
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Ci/3990 T remolo fins sage 
Code LOANO Vibrator|includ- 

ing flexible shaft and 
sleeve with couplings. 
Price. $30.00 

Set of six Localizing 
Vibratrodes, Fig. A to 
F, sceG/4025.. 5.00 



G <4000/1 


G/4002/03 


And 
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Crane-Hotor—Outfits for Massage Purposes 

For Direct or Alternating; Currents. 

These Motors are suspended from a telescopic crane of tripod design, handsomely black 
enameled and ornamented, and all steel parts heavily nickel plated. 

The cranes are substantially constructed of solid metal, but are neat and artistic in ap¬ 
pearance. Motors are suspended by means of a knuckle joint, permitting them to be swung 
into any position. Each Motor is fitted with a 36 in. flexible shaft and sleeve upon which is 
mounted our Pntented Tremolo Massage Handle with regulable stroke attachment, Fig. 
G/3990. 

For Direct Currents of 110 or 220 Volts. 

(i/4000 Motor Outfit, 1/8 HP, 110 volts complete with Controller and Tremolo 
Code L08BE 0/3990, also fl Vibratodes G/4025. 

(i/4001 Motor Outfit, 1/8 HP, 220 volts complete with Controller and Tremolo 
Code L0CA0 G/39A0, also 6 Vibratodes G/4025... 

G/4002 Motor Outfit, I/O HP, 110 volts com- 
Code L0CHA plete with Controller and Tre¬ 
molo G/3990, also 6 Vibratodes 

G/4025. 

G/4U03 Motor Outfit, 1/6 HP, 220 volts corn- 
Code LODI plete with Controller and Tre¬ 

molo G/3990, also 6 Vibratodes 
G/4U25. 

For Alternating Current. 

0/4010 Motor Outfit for 104 volts and 60 
Code L0ENY Cycles complete with Mechanical 
Speed Controller and Tremolo 
G/3990, also5 Vibratodes G/4025 90.00 

G/4011 Motor Outfit for 100/110 wits, 125 
Code L0F1U Cycles complete with Mecha¬ 
nical Speed Controller and Tre¬ 
molo G/3990. also 6 Vibratodes 

G/4023. 90.00 

0/4012 Motor Outfit for 100/110 volts. 133 
Code logro Cycles complete with Mechanical 
Speed Controller and Tremolo 
G/3990, also 6 Vibratodes G/4025 90.00 

Outfits with Alternating Current Motors of 
different voltages and frequencies from what is given 
above can be furnished. To arrive at their value take 
prices for A. C. Motors, Figs. G/3850 to G/3878, adding 
$50 00 for Crane and Massage Handle G/3990, also 
$5.00 for set of 6 Vibratodes. 

G/4010/12 




$80.00 

85.00 

87.50 

92 50 
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Pedestal-Motor—Outfits for Massage Purposes. 



v A B 

G/4020 < 1/4020 


0/4020 Motor Pedestals. These are made of cast iron base mounted upon rollers 
handsomely grained in imitation of oak. The upright cylinder is of 
seamless steel tubing. Top of quartered oak in swivel joint. 

Any of the above outfits mounted upon our pedestal stand will 


cost additional to catalogue Figs. G/4400 to 4012. $5.00 

Cod* LORCA Motor Pedestal, separate. 15.00 

0/4025 Set of 6 Localizing Vibratodes, Figs. A to F. 5.00 

Code L0TR0 




All Oun Phoduotb 
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Hotor Generators and Rotary Converters. 

We make the following distinction between Motor Generators and Rotary Converters. 
The Hotor Generators have a primary and secondary winding on the armature, and 
from the secondary winding are obtained currents of various voltages and volumes as the case 
may require, cither direct or alternating. 

The Rotary Converter merely obliterates commutation of the current, delivering 
Alternating Current only, from a direct current line at practically the same voltage, 

ju. 



U/4100/4130 


Motor Generators for Direct Current of I 10 and 220 Volts. 

0 /4100 Motor Side. 110-V D. C.: Generator Side, 3-V, .10 amperes A. C. Approx- 


Code maare imatc speed, 2200 KPM. Complete with Controller. $35.00 

G/4I02 Motor Side, 110-V D. C.; Generator Side, 4-V, 70 amperes A. C. Approx- 

Code Mablv imate speed, 2200 RPM. Complete with Controller. 40.00 

G/4104 Motor Side, 220-V I), C.: Generator Side, 3*V, 50 amperes A. C. Approx- 

Code macao imate speed, 2200 RPM. Complete with Controller. 38.00 

G/4106 Motor Side, 220-V L>. C,: Generator Side, 4-V, 70 amptres A. C. Approx- 

Cod#MACCA imate speed, 2200 RPM. Complete with Controller. 43.50 


These machines may be used to directly heat Cautery Electrodes or illuminate 
Diagnostic Lamps of small voltage, but not for both purposes at the same time. 

Rotary Converters for Direct Currents of 110 and 220 Volts. 

Rotary Convertors change direct current of a given voltage to alternating current of 
practically the same voltage, merely obliterating commutation of the current. The trans¬ 
formed current is single phase and sinusoidal in form. The frequency is governed by the 
speed at which the Converter is operated. 

Our Converters are fitted with our standard flexible shaft coupling and may be used for 
operative surgery, massage, or power purposes ns desired. 

_===== Vp =====- 

All Oun phoouots Aha Quahantiic 
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Rotary Converters. 

U/4120 HP 110-V. $27.00 

Code MACEO Controller for same Type R 2.5. 5.00 

G/41 22 HP 220-V. 30 00 

Code MACD0 Controller for same Type R 2.5. 5.00 

(1/4124 HP 110-V. 33 00 

CodeMACHl Controller for same Type R 11.5. 5 00 

0/4126 yi HP 220-V. 36 00 

Code maclu Controller for same Type R 2.75 . 5 00 

G/4128 VHP 110-V. 36 00 

Code MAC0Y Controller for same Type TR... 12 00 

0/4130 V HP 220-V. 39.00 

Code MACTE Controller for same Type TR. 21. 12.00 


Rotary Converter Outfits for Direct Current of NO 

and 220 Volts. 

Rotary Converter outfits are useful where it is desired to have both Cautery and 
Diagnostic Currents simultaneously, from a direct current line. For this service we 
recommend our combination converter and static transformer. 

The motors of these outfits are fitted with our standard flexible shaft coupling,1*00(1 
therefore may also be used for operative surgery or massage if desired. 


Outfit for the Simultaneous use of Cautery Electrodes and Diagnostic Lamps 

Upon Direct Current Circuits. 



G/4180/80 

0/4180 Outfit No. 1 consisting of '* IIP 110-V Rotary Converter, Combination 
CodeMARKE Static Transformer and Diagnostic Controller, Cautery Output up to 
50 Amperes, Lamp Output up to 15-V*. mounted on marbleized Slate 
Base. $60.00 


ALL 

BKA 
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G/4182 Outfit No. 2, consisting of y{ HP 220-V Rotary Converter, Combination 
Code massa Static Transformer and Diagnostic Controller, Cautery Output up to 
50 Amperes Lamp Output up to 15-V mounted on marbleizcd Slate 
Base. $63.00 

G/4184 Outfit No. 3, consisting of HP IIO-V Rotary Converter, Combi* 

Code MATTE nation Static Transformer and Diagnostic Controller, Cautery Out¬ 
put to 70 Amperes, Lamp Output up to 15-V mounted on marblcizcd 
Slate Base. . . 66-00 

G/41 86 Outfit No. 4, consisting of yi HP 220-V Rotary Converter, Combination 
Code matra Static Transformer and Diagnostic Controller, Cautery Output up to 
70 Amperes, Lamp Output up to 15-V mounted on marbleized Slate 
Base . 69 00 


Alternating Current Transformers. 

Where alternating current only is obtainable, our combination Static Transformer and 
Diagnostic Controller is very desirable. The apparatus is wound for both 52 and 104 Volt 
Circuit, having an output of 75 amperes. It is so arranged that theheatof any of the various 
Cautery Knives from the smallest to the largest may be perfectly regulated, ns also the 
current for Diagnostic Lamps, requiring from 2 to 15 volts. It is of handsome copper, 
oxidized finish, and is provided with graduating scales, facilitating the pre-determination of 
the ircandescence of cither Knife or Lamp. 


Kny-Scheerer Co ’s Standard A. C. Transformers. 



G/4300/1 


G/4300 For 104 Volt A. C. Circuit .. $25 00 

Code MILBE 

G/4301 «• 52 . . 25.00 

Code MIMEO 


_ — Vp ===== - 
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Alternating Current Cautery Transformers. 



G/43IO 


0/4310 Transformer for smaller cau- 
Code MINI 

tery knives with movable second¬ 
ary spool to increase and 
decrease cautery current. 

Trice. $22.50 


0/4311 Transformer, as above, with 
Code MINKY 

two movable spools, for cautery 
knives and diagnostic lamps. 
Price. $ 30 00 



G/43II 



0/4312 


0/4312 Table Plate, for 
Code MINRA 

heavy cautery and 
diagnostic lamp 
currents. 

Price. $40.00 


Amo 
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LITERATURE 

OK 

RADIOGRAPHY AND RADIOTHERAPY 


ELECTRO-THERAPEUTICS 

AND 

High Frequency Currents in the Teratmont of Disoases. 

Light Energy and Its Thorapeutlc Application. 

Mechanical Vibration. 

Beck.— Roentgen Ray Diagnosis and Therapy, with 3-*i illustration* In text. Price. . $4.00 

Cleaves— L ight Energy, its Physics. Physiological Action and Therapeutic Applications. By Margaret A. Cleaves. 

M.D. In one royal Hvo vo). in cloth binding. $5.00.: In half leather. Price... 6.00 

FREUND.— Radiotherapy. A Practical Hand-book for Physicians and Surgeons. By Leopold Freund 

M.D., Vienna. Price In cloth binding. $5.00: In half leather. 6.00 

Houston and Kennel.lv. Electro-Therapeutics. By Edwin J. Houston and A. E. Kennelly. Second 

edition. Price..... 1.00 

MOXELL — New Pictorial System of Induction in X-Ray Methods and Medical Uses of T.ight. Hot Air, 

Vibration and High-Frequency Currents. By S. H Moncll, M.D. Piice. 16.00 

PusEV and Caldwell.— T he Practical Application ol Roentgen Rays in Therapeutics and Diagnosis. By William 
Allen Puscy, A.M., M.D., and Kugcne W. Caldwell, B.S. 

Price in cloth, $5-00: in half morocco... 6.00 

SNOW.— Electro-Static Modes ol Application, Therapeutics and the Uses ol the Roentgen Ray. By William Benham 

Snow, M.D. Price. 3.00 

— Mechanical Vibration and its Application lo Therapeutics. By M. L. II. Arnold Snow, M.D. Price..,. 2-50 

— Clinical Vibration Charts, set of two. By M. L. H. Arnold Snow, M.D. Price... 2.50 

Currents ot High Potentials and ol High other Frequencies. By Dr. William Benham Snow, M.D. 

Price. 2.56 

Williams.-- H igh Frequency Currents In the Treatment ot some Diseases. By Chlsholtn Williams. F. R. C. S.. 
Electro-Therapeutist to the West London Hospital, etc. Medium Hvo, i'f* pages 
with 75 illunrnilons. Price.. . 2.75 

Woodruff.-T he EHccts ol Tropical Lights on While Men. In one demy Hvo vol. Price.. 2.50 

OERflAN PUBLICATIONS. 

Aluers-Schornherc..- Forlschrilte aul dem Gebiele der Roenlgen-StrahL n. Heruusgegeben von Dr. Albcrs- 

Schoenberg. Price. 10.00 

GOCHT.- Handbuchder Roentgcn-Lohre. Zum t'.cbrauch fur MedUiner. Herausgcgeben von Dr. II. C.ocht. 

Price........ 3 50 

HoLZKNECIIT.— R oentgologische Oiagnoslilt der Erkrankungen der Bruvteingeweidc. Anatomic in typisehen 

Roentgen-Bildern, mil no Flguren Im Text und hi Tafelabbildungen. Price. 9.00 

Rosenfeld.— D ie Oiagnostik innerer Krankheilcn mittcls Roentgen-Slrahlcn. Zuglclch Anleitung sum 

Gcbrauch von Roentgen-Apparaten. Price. 1.00 

RumI’EL.— Die Diagnose des Nierenstcines mit Hitfr der neueren Untersuchungs-Methodcn. 50 Roentgen- 

Bilder mil Text. Price. 4.00 

Von Zie.msser und Kieder.— D ie Roentgographie in der inneren Mcdiiin. lOTafetn mitdentschem und 

cnglixchem Text. Price. 6.00 
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INDEX 


Pace 

•Accumulatorsor Storage Batteries. 14, -I"), 4*1 
Albers-Schoenberg Compression Dia¬ 


phragm.63 to 6ft 

Alternating Current. 14 

A post toll's Condensation Treatment... I(K) 
Apparatus for Concentrating Light 

Energy. . 134 

Auto-Condensation H. F. C.96 to 110 

Auto-Conduction H. F. C.9fi to 110 

I5ang's Ultra-Violet Lamp. 137 to 131* 

Barium-Platino Cyanide. 38 

Bath Cabinets, incandescent and arc 

light.131 to 13ft 

Batteries as Source of Energy .... 14. 45, 4ft 

Beck’s Movable Diaphragm. ft? 

•* Osteoscope.70, 70 

Benoist's Photo-Metric Scale.73. 74 

Bipolar Treatment. Iftft 

Borden's (Major General) U. S. Army 

X-Ray Equipment.54. .15 

Brackets for X-Ray Tubes. 78 

Cabin ets for X-Ray utensils. 7ft to 7* 

Cages for auto-conduction .07 to 90 

Caldwell’s Liquid Interrupters.1H, 22 

Caldwell's X-Ray Tubes. 30 

Chromoradiometer, Holzknecht. 74 

Chronic Roentgen Dermatitis.79, 8ft 

Coils, Induction.15, 10. 17 

Complete X-Ray Outfits.48 to 5'J 

Compression Diaphragm ..01 to 87 

Condensation Treatment, Apostoli's .. 100 

Condenser for Interrupters. 22 

•> and Solenoid.102, 103 

Controllers for Motor Speed.144. 145 

Converters Rotary. 14 

Couch for auto-condensation.98, lftfl 

Currents, continuous or direct. 14 

•• Alternating. 14 

•• High Frequency. lift to lift 

Current Transformer.158 to 155 

I) 'Arsonval H. F. Treatment.97 to 100 

Dark Room Lanterns.88, 87 

Dermo Lamp.137 to 139 

Dessauer's Iris Diapnragm. 87 

Diagraph (Ortho).68.89 

Diaphragms.ft| to «7 

I >irect Current. 14 

Klectric Light Bath Cabinets ... 121 to 13ft 
.. Motors .141tol51 


Light Energy, available sources 14 


Pauk 


F.lectrodes for High Frequency Treat¬ 
ment.53. 105 to 107 

Electrolytic lnterru|iters... 14, 17, 18, 21, 28 

» Rectifiers... 45 

Energy, electrical, available sources.. 14 

Examining Tables.00 to 02 

Finsen Method of Treatment.... 134 to 136 
Fluorescent Screens.38. 39 


•« •• for orthodiagrapbic 

projection.08, 89 

Fluoroscopes.38, 39 

Fluoroscopy.. 88 


Foot-Plate Insulator. 100 

Foot Warmer, electric. 120 

lass Electrodes.53, 105 to 107 


Gloves, protective .81, 89 

Gundlnch X-Ray Tubes.30, 31 

High Frequency Treatment .96 to 110 

.. *i X-Ray Attachment. .50 to 58 

»» •< Electrodes.... 53. 105 to 107 

History of Roentgen's Discovery....5 to 11 

Hoffmann's Measuring Stand. 70 

Holzknecht's Chromoradiometer. 74 

Illuminating Device for Negatives.... 84 

Induction Coils.15 to 17 

.« combined with High 


Frequency .60 to 53 

Intensifying Screens. 88 

Interrupters .14, 17, 18 

.< Condensers for. 22 

.. Electrolytic.14, 17, 18, 21. 22 

.. mercury turbine. 14, 17, 18, 19, 20 

Iris Diaphragm. Dessauer’s. 67 

IVryptoscopes.38, 39 

Tjamp for dark room. ... 86 

Lead Sheeting, lined with rubber.80, 81 

Leyden Jars. 104 

Light as Therapeutic Agency .... 112 to 120 

Light Bath Cabinets.121 to 130 

•• Projectors.131 to 133 

Local Light Baths.127 to 130 

Mask, protective, material for. 80 

Massage Apparatus..149 to 151 

.. Vibratodes. 151 

Measuring Degree of Vacuum X-Ray 

Tubes.73 to 76 

Measuring Stand, Hoffmann’s.70, 71 

Mercury Jet Interrupters... 14, 17, 18. 19, 20 
Methods of Applying High Fre¬ 
quency Currents.96 to 110 
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MonclTs X-Rav Tube. 

. 36 

Standard Types of X-Ray Outfits 

. .. 48. 49 

•• •« <« penetration gauge 78 

Stokes’ U. S. NavyX-Rav Outfit.. 

...53, 59 

Moritz's Orthodiagraph. 

. . ns to 6!) 

•• Examining and Treatment 

Motors. Electric, direct current. 

...144. 145 

Table. 


*< •* alternatingcurrent.146,147 

Storage Batteries. 


•< •• swivel, desk... 

. 148 

Strebel’s Ultra-Violet Lamp. 


Motor Generators for X-Ray purposes.48. 44 

Supports for X-Rav Tubes. 


•• •« galvano-cautery. .152,153 

Switch Boards for X-Ray Machine 

\... 41 

Muller’s X-Ray Tubes . 

... 32 to 85 

Switch Board Tables. 

42 

Orthodiagraph. 


Tables for X-Rav Treatment_ 


Osmo-Regeneration of Vacuum Tubes 24 

Tracing Apparatus. 


Osteoscopes. 


Transformers. 

153 to 155 

Oudin's Apparatus. 

. 101 to 104 

Treatment Tables. 


Outfits for X-Ray Treatment... 

...48 to 59 

Tremolo Vibrators. 

149 to 151 

Partial Light Baths. 

.127 to 130 

Tubes, X-Ray, description of. 

..23 to 25 

Penetration of X-Ray Tubes.... 

. 23 

•< Bi-Anode. 


u « « Measuring Devices 73,74 

•• simple Bi-Anode.26. 

27, 28. 32 

Perfection Types of X-Ray Outfits. .50 to 52 

•• degree of hardness. 


Photographic Plates. 

. 85 

•• device for measuring penetra- 


liO fn O f 

tion..... 


Plate Holders and Envelopes... 

....83 to 85 

Tubes, Gundlach's. 

....30. 31 


,1ft trt JQ 

** Muller's.2 


*• Light Bath Tents. 

.124 to 129 

•• Osmosis Regulation.. .24. 

25, 80, 31 

Protective Devices for X-Rav 

Oper- 

•• for therapeutic purposes.. 


ators . 


« Valve or Ventile. 


Protective Stand. 


•i Water Cooled. 

24, 29. 35 

Radiography. 


Tube Holders. 


Rectifiers, Electrolytic. 


1 ltra-Violet Rays. 

137 to 142 

<■ for induced current.. 


U. S. Army X-Ray Equipment 54, 55, 56, 57 

Regeneration of X-Ray Tubes.. 

...23 to 25 

U. S. Navy X-Ray Equipment... 


Resonator, Oudin. 


Vacuum Electrodes. 

. 53. 106 


1!M 

Ventile Tubes. 


Rheostats.40 to 42, 139 

Vibrating Interrupters. 



23 to 30 

Vibratory Massage. 

149 to 151 

Rotary Converters.. 


Vibratodes. 


Rubber Gloves. 


'Wall Brackets for X-Ray Tubes. 

.... 78 

Ruhmkorff Induction Coil. 

..15. 10. 17 

Walter's Regulable Induction_ 

.... 15 

Screens, fluorescent. 

.88. 39 

« Skiameter. 

....73. 74 

*i intensifying. 

. 83 

Water Cooled Tubes. 

24. 29. 35 

Search Light Projectors. 


Wehnelt’s Electrolytic Interrupter, 

Sheet Lead as protection 


14. 17. 18. 21 

Skiameters. 


X-Ray Apparatus, complete equip- 

Skiagraphy. *. . 


ments. 


Source of Electricity. 


X-Ray Apparatus, portable. 


Spark Gaps. 


•« protective device... . 


Special X-Ray Outfits . 


ii tubes. 

. 23 to 36 

Spectacles for X-Ray Operators 

. 81 

Xeroform Powder . 



142 

•i Gauze in dermatitis. ... 

. . .. 80 

Speed Controllers . 

. 139 

Lanolin in dermatitis... 

.... 80 
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TELEGRAPHIC CODE. 


When making use of this "Cipher Code” please observe the following rules: 

The telegraphic address registered with the various Cable Companies in New York is 

•'Exray—New—York." 


Use this address only and your message of code words will be readily understood. We 
desire to remark tlmt the telegraphic address EXRA Y is to he used only for messages in¬ 
tended for our F.lectrical Department in connection with the code words given in this 
catalogue. 

Other departments of our business have different telegraphic addresses and different 
code words. 


To specify the quantity or number of pieces, weight, square foot, etc., prefix to the code 
word quoted under the respective catalogue number a word consisting of three letters. 


Gab 

1 

piece 

Gha 

4 

dozen 

Gis 

5 

pounds 

Gyl 

30 sq. 

inches 

Gad 

O 

V 

pieces 

Gia 

0 

14 

Git 

0 


41 

Gym 

40 


Gae 

3 

Gla 

8 

44 

Gin 

8 


41 

Gyp 

50 

44 

Gaf 

4 

44 

Gina 

10 

44 

Giz 

10 


44 

Gyr 

80 

44 

Gai 

5 

44 

Goa 

12 

44 

Ghl 

12 


44 

Gys 

100 


Gak 

(1 

41 

Gra 

1 

ounce 

Gli 

15 


44 

Gyt 

1 sq. 

foot 

Gal 

7 

44 

Gya 

o 

ounces 

Gmi 

20 


4* 

Gyz 

o 

41 

Gam 

8 

44 

Gib 

4 

4« 

Goi 

25 


41 

Ghy 

3 

44 

Gap 

U 

l« 

Gie 

0 

44 

Gri 

85 


44 

Gly 

4 

44 

Gar 

in 

44 

Gif 

8 


Gyi 

50 


14 

Gmy 

5 

44 

Gas 

1 

dozen 

Gik 

12 

44 

Gyb 

1 

sq. 

inch 

Goy 

6 

44 

Gat 

1| 

44 

Gil 

1 

pound 

Gyd 

o 

sq. 

inches 

Cry 

8 

II 

Gau 

1| 

44 

Gim 

2 

pounds 

Gye 

5 


Gsy 

10 

44 

Gay 

o 

#1 

Gip 

:t 

Gy! 

10 


44 



Gaz 

8 

14 

Gir 

4 

<• 

Gyk 

20 


% 44 





Examples. 

Gadnino^Gadi=2 pieces; Nino=G/5348 X« Ray tubes. 

Gylplane — Gyl=30 square inches; Plane=G/G454 protective head-foil. 


Following we give some code abbreviations which may be useful in the majority of 
eases where it is desirable to place orders by telegraph. 


Gadsden 

Gaines 

Gallagher 

Gallatin 

Gallaudet 


The source of electric current available in the following: 

Direct Current 110 volts E. M. F. 

•i 220 •• « 

.. 300 « <• 

Alternating Current 50 cycles, OOOO alternations, 104/110 Volts E. M. F. 


Gambier — 

44 

60 

.. GOOD 

44 

112/120 .. 

14 

Gansevoort — 

» 

00 

.. 7200 

4# 

104/110 .. 

44 

Garfield — 

.. 

00 

.. 7200 

44 

112/120 » 

44 

Garrick 

41 

100 

.. 12000 

•. 

100/110 ** 

*4 

Gaseoygne — 

4* 

125 

.. 15000 

.. 

100/110 .. 

II 

Gaskcll — 

41 

133 

•• 13000 

44 

100/110 « 

i. 

Gataker — 

44 

-10 

» 4800 

41 

104/115 .. 

41 


Gatling 


Have no electric current at our disposal must rely upon Storage Batteries. 


Gaveston 

Gawden 


44 II . 


Ik 


• I H 41 

41 44 •« 


•• •• •< Benzine Motors. 

•• •• . Gas Motor Engine. 
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Geary 

Geddes 

Genghis 

Genseric 

Gcoflroy 

George 

Gerard 

Gerry 


Gibbons 

Giddings 

Gifford 

Gilbert 

Gilchrist 

Gillespie 


Gillmore 

Gillott 

Gillray 

Gilpin 


Gladstone 

Gliddon 

Goddard 

Godfrey 

Gordon 


Gorton 

Gosnold 

Gowrie 

Graham 


Questions 

Quote Net Price f. o. b. New York for the following apparatus. 

Quote Net Price f. o. b. English or European continental port for the following. 
How quick can shipment be made in case our order is placed. 

At what rate of freight per hundred pound can you ship 
Answer is expected promptly by telegraph. 

Answer is expected promptly by return mail. 

Mail full information and lowest prices for the following. 

Reply by telegraph when goods ordered will be shipped. 




;etions 


Orders. 

Accept vour proposal for furnishing us with the apparatus quoted, make prompt 
shipment. 1, 

Accept your proposal, prepare goods for shipment, but await shipping instruc 
forwarded by this mail. 

Terms and prices of goods are satisfactory, fill order at once. 

Delivery must be made within.....days. 

Desire latest improvements incorporated <»n the apparatus ordered. 

Delivery cannot be made before.days. 

Terms of Payment. 

Ship goods, make sight drafts with bill and shipping papers attached. 

Draw upon me (us) for amount of invoice in any way most convenient. 

Remittance for amount of order will be sent by this mail. 

New York references have been sent by this mail. 

Shipping Instructions 

Ship by freight usual way. 

« «• fast freight. 

<* *< steamer, 

o u express. 

•< « by quickest way possible regardless expense. 

Cable Codes 

When telegraphing use A B C Code. 

•> - A I Code. 

«* *• Western Union Code. 

•• «• •• Liel>er Code. 


EXAMPLE. 

A cable dispatch compiled from our cipher cade for Ihis catalogue worded as follows : 

EXRA t—NEW—YORK. 

GEARY-GABPASTY—GADSDEN-GAINES—GENGHIS—GEOFFROY 

will read translated: S10AA TVRt ' J 

To The Kn/Schetrer Co., Electrical Dept.. New York Quotr Met Price f. o. b. Mew ) o>/ 
for G/6t 12 Pet fection Type X-Rav Outfit Ao. to without high ft equency attachment. 
Source of electric current at our disposal is Direct Current of no volt electro-motive for 
How quick can shipment be made in case our order is placed. Answer is expectedpromf 
by Telegraph. 

stax a Tr ftp. 
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Now Ready 


“Xe thing of true value items lobe emitted, and eaih 
subject is Crested with a clearness which is as re¬ 
freshing to a practitioner as it must be to a student." 


A SYSTEM OE INSTRUCTION 
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X-RAY METHODS AND MEDICAL USES 
OF LIGHT, HOT-AIR, VIBRATION 
AND 1-IIGH-FREQUENCY 
CURRENTS 


A PICTORIAL SYSTEM OF TEACHING BY CLINICAL INSTRUCTION 
PLATES WITH EXPLANATORY TEXT. A SERIES OF PHOTO¬ 
GRAPHIC CLINICS IN STANDARD USES OF SCIENTIFIC 
THERAPEUTIC APPARATUS FOR SURGICAL 
AND MEDICAL PRACTITIONERS 

PREPARED ESPECIALLY FOR THE POST-GRADUATE HOME STUDY 

or 

SURGEONS, GENERAL PHYSICIANS, DENTISTS, DERMATOLOGISTS 
AND SPECIALISTS IN THE TREATMENT OF CHRONIC 
DISEASES, AND SANITARIUM PRACTICE 

BY 


S. H. MONELL, M.D. 

NEW YORK 

Professor of Static Electricity in the International Correspondence Schools ; Fournier 
and Chief Instructor of the New York School of Special Electro-Thera pern tics; 
Member of the New tork Count;/ Medical Society; Member of Kini/s County 
Medical Society ; Charter Member of the Ruen/yen Society of the United 
States; Formerly Editor of the Electro-Therapeutic licjutrlment of 
the Medical Times and Register, 1SD4S: Author of "The 
Treatment of l>isease by Electric Currents •* Manual of 
Static Electricity in X-Ray and Therapeutic Uses,” 

"Elements of Correct lechniaue," "Rudiments 
of Modern Medical Electricity," etc., etc. 


ioio Pages. Over 300 Photographs in Pictorial 
Plates. A Superb Octavo Volume, Hand¬ 
somely Bound in half Morocco. 

Price $15.00. With X-Ray 
Chart Supplement 
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THE KNY-SCHEERER COMPANY 

225-233 FOURTH AVENUE 

NEW YORK 

Offer this book for sale with a gratis supply of their large illustrated 
CATALOGUESof SURGICAL INSTRUMENTS, HOSPITAL and SANA¬ 
TORIUM SUPPLIES, X-RAY and HIGH-FREQUENCY APPARATUS. 
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Read What Experts Say 

and Forward Your Order Promptly 

“ It is a really fine work and is a credit to the author’s 
scholarship and industry. Nothing of value seems to bt 
omitted, and each subject is treated with a clearness which 
is as refreshing to a practitioner as it must be to a student.” 


“ You are certainly to be congratulated on bringing out 
such a splendid volume.” 


“The book will be of immense value not only to the 
Electro-therapeutist but to the profession at large. I have 
already made use of several valuable points contained in it 
and expect that it will settle many difficult matters in my 
daily work.” 


“Your 4 Pictorial Instructions’ are 4 bully.’ . . . Congrat¬ 
ulating you on such a good production as the 4 Pictorial,’ 
and wishing you further brilliant achievement, I remain.” 


44 1 have read with the most intense delight your new 
work. It is a 4 gold mine ’ of information, and my only 
regret was the reaching of the last page. You have cer¬ 
tainly inspired me with a desire to provide myself with 
many of the various new appliances of mechanical therapy.” 


44 It is a fine work. I showed it to some medical friends 
and it astonished them. They had no idea that so much 
was being done.” 
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Scope of the Work 


T HE great adjuncts to the materia medict and surgery 
which ate considered in this Pictorial System of Instruc¬ 
tion include modern scientific X^Rav Diagnosis, X-Ray 
Thcra|>cutic$, the revolutionary development of Electric Light 
Therapy, the efficient therapeutics of superheated dry Air with 
improved Hot-air Apparatus, the imjiortant Therapeutics of Vi¬ 
bration-apparatus for mechanical Massage, and the practical but 
yet unfamiliar therapeutics of High-Frequency attachments for 
X-Ray Coils. 

These resources of special treatment take the physician into 
a new realm of therapeutics a new world of clients improved re¬ 
sults and the secondary financial benefits of enhanced reputation, 
for in the long run " good medicine is good business." Scientific 
thera|irutic apparatus unlocks the door to many of the problems 
of the practitioner, and releases him from many of the anxieties 
of professional life, for whatever will benefit his patients will 
eventually benefit the doctor. 

The progressive pract it inner who doet something for his office 
|>aticnts has a great advantage over the conscivalism which ad¬ 
heres solely to prescription and advice. This fact concerns every 
member of the profession, and suggests two questions : i. What 
apparatus of approved therapeutic usefulness will enable the 
practitioner to supplement hi* prescribing, impart greater Ixriicfits 
to his patients, elevate or increase his practice, and thereby earn a 
fKitter living? a. 1 low can lie learn to use the apparatus without 
attending an cxfiensive school for clinical instruction ? 

This Pictorial Book Answers these 
Q uestions 

O PERATIVE (apparatus) therapeutics as an adjunct to inter¬ 
nal prescribing has to-day an immense field of usefulness in a 
great variety of sub-acute and chronic cases in nearly every branch 
of practice The need of improving office business and methods is 


admitted. The limitations of drugs are known. Authorities em¬ 
phasize the fundamentals of rational practice—sunlight, pure air, 
judicious food, heat, cold, water, electricity, massage, rest, exer¬ 
cise, etc., ami modifications of these which arc generated, intensi¬ 
fied. and made dosablc by means of scientific apparatus provide 
Operative Therapeutic Instruments, which possess much of the 
precision of surgery. 

This System of Instruction is therefore designed for all phy¬ 
sicians and surgeons who treat patients in their office, and for san¬ 
itariums. It covers the broadest field of practice, both general 
and special. It will touch at some point the interests of every 
practitioner in the land. Much of its teachings will possess strik¬ 
ing novelty for those whom it is intended to benefit. Its revela¬ 
tions of practical resources may well astonish, but must inevitably 
attract the majority of students, for not one in a hundred has yet 
investigated the facts set forth. 

The Specialist demonstrates that a prime foundation of a 
prosperous office practice is Apparatus, and the family physician 
may wisely take a leaf from the same book : but what apparatus 
to get, and how to make it pay. is not so readily settled off-hand 
These clinics have been pre|«rcd to solve the problem. 

The X-Ray Therapeutic Chapters 

contain full directions for the X-ray treatment of superficial can¬ 
cers, lupus, rodent ulcer, hypertrichosis, parasitic and other skin 
diseases, this method now exciting world-wide interest in the 
medical profession The section on X-ray Therapy is alone worth 
many times the cost of the book. 

You 

will purchase this great work some time, without doubt, for it is 
a necessity in every sutgical and medical office. Do not wait, but 
order now and l*cgin at once to profit by the instruction. The six 
branches of clinical teachings cost but the small sum of $2.50 each. 

Remember, that one method acquired from this work 
may earn ten times its cost. But the work teaches scores 
of methods, many of them not described in any text-book 
in the market. 


From Men Who Have Bought It 


J. ky* m .*r *" i rtn hor*v including jrowr turn* wrrk. *I>kIi t value 

»rrj Tm*Wi and waM gladly ply iwt tx SlJ far li if I were wnU-ut ii Imbed. / i„»U 
*■'{ uifiW f* -v urtthanl .1 dt fric Ii hat «avcd roe »etr»*l time. it. prrr m 
Krlp nc mr w nulf my pure hate. i. ilk •tul.wi tml at mJinj ll- Umi.g appliance* 

whack »nr iwlenor «u tko«c drown in yorr aoik ‘ Dr -, \V Vl 

*1 hate ytmr i*ew Sturm on X-Ray*. *t« Ii •• the fan »mli of tSe k ...4 I cwr 
***• *.* vverjlhln* H rcdixcd i» a nnrfanc ton* and «i i» *«> r*»y lu troiirrMaril ami 
apply Dr -. tit 


"I kite ironed more of practical. every-day kirowlcdsr—fart* ikM kj*e l.n t 
»«*U*ee «d c aifori aad plra-xrr t*. ow—.from your «n-ii»r. ihia* I inr kanwil fr> n 
all other • imalar •owerr* <omb.nrd I *ad llui your idet* . and Uw iml of prut , 
applKaUm - tf«»n !»»«« y*wi c» imijr how nnt an »nl you hive K'- 

toroe" Dr.-.W Vi 


“I have three of roue kook*. u>cliukn« y«* Pirirrul Sywrn*. whirl* I admire men 

thin any «ber hv* f haw.' Dr.-. Midi. 

" Your took* hue been in iiopiran jii to rot i«*l lute i prr*.| up i nrw world -if 
pmailwlttie* Ml hrjlmjr I am duly dupkeatm* it* thing. ,nr, facet (ally .. .r I- 

HM. ill aloof ilir fror." D»,-. Mien 

“ I »m more than pkaw.l with your work, ami if n trrfr rroe j»-»-it.lr i *rt an it - r 
wtmey would ik*i Way ike copy I liatr. For good. Ii. wm. practical work I km never 
Vrn u* equal iiid mint romnltmrot yvm in the highe-t term* pf-iiklr on gettn-g 1.1 
i booh of *ueli omtinilHy ind prxiKil u*e." Dr. ■ ■ . Ill 

” Hnr your rctmt umlt rm \-Ri). »m| irr (|ib( i| cifrlul Hudy Wr >-ad thi- 
when joor direcliont at* followed tin i»«uli« ate rnnarkalik " Dr — . Iml 

"I have reevinly kemcht your m* U* 4 ( for llirw pcundi, fix; iiillum. ami ■ u. -- 
o*rlol work I never *•» II »!uwx Uw f rriimi am..-ml of r:rr priin. r j -xl mde- 

filinalilr yrrmrfinrr ihc woeld c»»r «an m ihi» dirvcitoo ' Di - F.u«|Uml 

“ I have ju.t hren readinff rw tiir-i work nn X-Ray Methnd*. Mrdiral I'm of 
Unhe. Hot-Air. VikraSaon and lii|k Frc^uiney CnrtniW I ..-o.ldr* ik lookllx a. 

Mutnirtit-f and orisinal irratixr I m*r r»vd~ Dr -. Ga 

**l kart one of your lairxe honk* Tkr knr.k h fint what ike roiin wan*. 

The price wemed anfiifly hieh km yel « n tkr ebropr-r bank I p.-.-r.s “ I> -. Ill 

“ I have yciar laic*I work and fully i*rr« tksi ii far iurpa«w« W r any ollarf 

work li* Ike linguae* ' Dr.-. Va 


* Hue keen deliflued wuh in and make u my rh*rf fuide ' Dr-. New Zralut • 

"I harr j'**i read »«>»r cxeelVni woik. you* bcaMiiul *j»lmi of imrrweiwic Ii .• 
tile foreroovl woek ol ihe aorl—prartiol and primar. Il i« a lock for -In. pr (. . i 
if our* You ka»r ae»*n and «ai» proved yowl aWLij 11 *«ali «i a irdurcal 'lairc- 
Tltc work it wrutex* ut jroe-r tear and -tirpk .Irk. ami »lie i luuralxv.. arc \trj imr 
riirrr i* noth ne > milled tkii will pixr a clear kn»uVd** of X-Ray diaenr-.i. and 
therapy Your Pneraence Oiarl i» ak-diifefy eneteei ami a xalwahir •roel'j \«*|» 
my cotieriivlatMMN * Dr ——. la 

“ Your P«clo*ial hook i« a wonder and a Irraf" Dr -. Mam. 

“I am tlic pn»»c««Jt of lewf ' I'tciorul Sy«rm ol Inxerurtton.' Ihr ‘Trriiiwetu nf 
l>i»<in hy FJteriir Currentv and the •Fl*mmi« of Corrrel TkIiiwjiw.' and ikr-c s - t- 
lute keen of mrjkuUldr Umfii lo me and my mixwu They are rrliaWr and vri rk 
out in practice—(hat it. lb* inxinirtioc* itiry offer .k». ' Dr —. XU tv 

Thr .MrtUal Netrv in a rrvirw tsy* “ The wiwk hrfare «w h ike liamboroe-i and 
aw*f practical and valuable putikratkin of u» kind we have eve* Ken in rordcal itrra- 
lure The feiwral prari.io wl by the wnrMnwm of fl) foe ihar wetfl will k aide 
en Ike mini tluwooxli and praniril ccmr«e net the wn of X-rai*. tipki. hc< atr. vikra- 
tiou. and liiak-frrejesency current* iha> •« to be obtained lie fore w» fair any 

Uudy to tkr week wr weir iik lined In twlieir lha* the prwe wa. lor. kjtk k«i'. * 
caxtid tiudy of urn we w-erv tcwivinccd of It* valwc and THAT THE I 
VERY MODFRATE' 
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A PRESS APPRECIATION 


“A Book 


•• A T last a book has been made for the benefit of X-ray workers 
The title of the book is *A Pktori.il System of Instruction.' 
Thr volume hat six grand divisions. X-Ray Diagnosis and 
X-Ray Tlier.ijiv make up mote than two-third* of the enrire irook 
of over 1.000 page*. The rest is devoted to Photo-Therapy, Mot- 
Air Therapy, Vibration Therapy, and High-Frequency Electric 
Currents. The book abounds in illustrations with explanatory 
foot-notes referred to in the text for the purpose of quickening 
understanding and satisfying intellectual greed. There arc no aj>- 
paratus advertised in this precious liook. That is left to the 
makers of machines, from whom doctors can get catalogues for 
the simple asking. 

•* This work is wholly new and has no parallel, even in part, in 
any !>ook previously written. It is a concise, plain series of 
instructions to the worker. The doctor may read and at once 
imitate the practice of this great master, so simple arc its teach¬ 
ing* The wide therapeutical aspect of radiation has sealed the 
importance of the X-rays in the mind of every true thinker of 
pathology. This • Pictorial System of Instruction* liftsthc cloud 
of doubt and to the practitioner everywhere draws aside the veil 
of hindrance to easy uses of the X-ray in diagnosis and in medical 
practice. This is Dt. Moncll’s best work." 

H. R. in X-Ray journal. 


Successful Office Practice 

Magnificently Illustrated with rich Half-tint RcpnrJut ficus of 
Original Photographs math Exclusively for this Pictorial Work. 

DOCTOR 

Have you got an X-Ray Coil / 

This system of Instruction teaches the fullest practical direc¬ 
tions for up-to-date X-Ray Thcrajwutics and X-Ray Surgical and 
Medical Diagnosis and Radiography. No Practitioner can afford 
to lie without it If you also wish to know henv to treat patients 
with your X-ray coil and get results similar to those of Static 
electricity, this book teaches you. Examine the pictures. There 
are more than a Hundred Pictorial lessons in the X-ray section. 

Do you own a Static Mae hint f 

This System of Instruction is indispensable to every Opera¬ 
tor of a Static Machine, of whatever nuke or type. It teaches 
new and additional uses of great value. It' teachings on High 
Frequency currents also apply to lioih Coils and Static Machines. 
It is a mine of practical methods. Study the pictures with the 
explanatory text. 

Would you know about "High Frequency" Electricity f 

This Practical Work teaches Innv to turn your X-Ray Coil or 
your Static Machine into a “High Frequency" apparatus, and 
how to trr.it patients with these valuable currents. No one who 
uses electricity at all can fail to want the new II.-F. effects when 
lie reads about them. The four methods ate nude clear in this 
Pictorial System of Instruction. Read the text; the Pictures do 
the rest. 

lilcctric-Light Therapy. 

The whole progress of light therapy, its rationale, dosage, 
apparatus, and methods arc taught in the simplest and most com¬ 
plete manner. Special photographs explain the interesting text. 


and the four chapters of this section are of the greatest impor¬ 
tance. Improved and cheap apparatus bn therapeutic light rays 
will spread among the profession as fast as X-rays, and this work 
is the pioneer in systematic instruction in this field. The fact- 
arc a revelation. The Pictures and the Text cover the entire* 
subject. 

Have you seen the new Vibration Apparatus / 

The l»cst of them arc a thcnqicutic surprise. They arc des¬ 
tined to revolutionize massage. This system of instruction 
teaches howto apply Vibration methods in .ill indicated caw-., >nd 
makes plain the value and uses of this handy ** reputation maker." 
F*ull-pjgc plates from original photographs illustrate the jmijier 
methods of treatment. There arc twenty-five Pictorial Clinics on 
Vibration. 

Have you a Hot-air Apparatus t 

Thirty-one magnificent lull-page half-tone illustrations ftotn 
original photographs taken exclusively for this work teach the 
indications, preparation of patients before treatment, the care of 
patients during treatment, and the necessary after-treatment which 
is required to ensure the best results. AH that is needed to dem¬ 
onstrate the value of this book is to look at it To look at it is to 
want it. Do not fail to order t at once. 

The undersigned will be pleased to receive subscriptions for 
this work and will deliver the same, express prepaid, in the United 
States, accompanied by a complete set of illustrated catalogues 
descriptive of 

ROENTGEN X-RAY APPARATUS >»d ACCESSORIES 
APPARATUS for th« GENERATION «nd APPLICATION OF HIGH- 
FREQUENCY CURRENTS 

APPARATUS for the THERAPEUTIC APPLICATION of LIGHT ENERGY 
APPARATUS foe tho TREATMENT Sy HOT AIR CURRENTS 
APPARATUS for MEDICO-GYMNASTICS uul VIBRATORY MASSAGE 
ASEPTIC SURGICAL and HOSPITAL FURNITURE. STERILIZERS 
COMPLETE CATALOGUE 1900 PAGE5I daacr.pl.w of SURGICAL 
INSTRUMENTS 

THE KNY-SCHEERER COMPANY 

225 to 233 Fourth Avenue, Net. York 
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LIBRARY 
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THE LLOYD E. HAWES 
COLLECTION IN THE 
HISTORY OF RADIOLOGY 


^Harvard Medical Library 
in the Francis A. Countway 
Library of Medicine -Boston 
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Roentgen 
Induction Coils 

FOR QUICK WORK. 


JAMES G. BIDDLE, 

General Selling Agent, 

1114 CHESTNUT STREET, 

PHILADELPHIA, U. S. A. 
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ANNOUNCEMENT. 


The Roentgen Manufacturing Co. lias developed a line of if nick 
working X-Ray apparatus which, in the hands of an expert , is capa¬ 
ble of exceptionally rapid, as well as satisfactory, radiographic results. 

This pamphlet is confined strictly to the particular class of work 
in view, which will explain the absence of data about coils and access¬ 
ory apparatus for what may be termed “ordinary” X-Ray and thera¬ 
peutic use, and which the Roentgen Manufacturing Co. is also pre¬ 
pared to supply. 

A special feature is made of showing apparatus in operation. We 
have an exhibition room with photographic dark room attached and 
cordially invite prospective purchasers critically to examine the outfits 
which are displayed for that purpose. When possible it is desirable to 
make an appointment in advance. 

If so desired parties who buy X-Ray outfits from us will be given 
thorough instruction in the manipulation of the apparatus, the taking 
of radiographs and the subsequent developing of plates. This is 
made possible by our very complete demonstration equipment. 

We carry a stock of best quality X-Ray tubes, including “R. F. ” 
and “Gundelach” makes, for both large and small induction coils and 
for static machines. 

JAMES G. BIDDLE, 

General Selling Agent. 


Philadelphia, July, 1903. 
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Short Exposures, and the need for them. 

In up-to-date X-Ray work the making of the exposure is hut half 
of the work in the production of the negative. To make an adequate 
exposure in the shortest possible time requires the possession of a 
Roentgen coil and skill in its operation. The other half of the work 
is in the development of the plate. The radiographer must of necess¬ 
ity be a good photographer. He must know how to develop plates and 
develop them well. Experience, training and attention to detail are 
essential for successful development of photographic plates. The radi¬ 
ographer who wishes to do the quick exposure work should develop 
his plates himself, though it is not at all impracticable to have them 
developed by a professional photographer. The reason why he should 
do it himself is that the person who makes the exposure can far better 
develop a plate than another of equal ability who does not know how 
the exposure was made. 

So that for this work the operator, needing to be in as close touch 
as possible with his apparatus, can usually do far better in the develop¬ 
ment of his own plates than another person. 

The radiographer who is equipped with the most powerful appar¬ 
atus should not expect to do the extremely rapid work (actual snap 
shots of the chest and other parts of the body, with exposures of one 
second or less) until lie has Income expert not only in the manipula¬ 
tion of his apparatus but has mastered the problem of the proper de¬ 
velopment of under-exjjosed plates. 

The short exposure has come about mainly because time is valu¬ 
able, and because too much difficulty has been experienced in keeping 
the patient still during the ordinary exposure, which is long as com¬ 
pared with “kodak ” practice. A neivous, fidgety person even when 
bandaged to the plate gives trouble during long exposure. Children 
fearful lest some fancied harm may come to them, by their struggling 
prevent sharp definition. Often a position difficult to maintain is 
assumed by the patient during the exposure, and fatigue prevents him 
from keeping the original posture. 

Though sufficient ones, these are not the only reasons for making 
short exposures. Radiographs taken by means of the short exposures 
show better and clearer definition with more of detail and differentia¬ 
tion of tissue density. 

Prof. Goodspeed, of the University of Pennsylvania, and other 
investigators have shown that the tissues of the human body when 
bathed by the radiations from an X-Ray tube, themselves emit a secon- 
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4 JAMES G BIDDLE, I 11 4 CHESTNUT STREET, PHILADELPHIA. 

clary radiation capable of slowly affecting a photographic plate The 
nature of this secondary radiation is similar to that of the Roentgen 
radiation itself. Its properties of invisibility and penetration seem 
to be the same, so that it has not been distinguished from feeble X- 
Ravs. This secondary radiation is emitted by every particle of the 
body which is in the path of the radiation coming from the tube, and 
if it be in the presence of a photographic plate long enough it will 
affect it. 

It is thus apparent that when a radiograph is taken, at least two 
kinds of radiation tend to affect the photographic plate, one which is 
weak tending to fog the plate, and the other which is comparatively 
strong and which produces the desired image. Should the exposure 
be long there will 1 m? sufficient time to permit of an appreciable fog by 
the secondary radiation from the tissues. The experience of every 
radiographer furnishes data for a confirmation of this fact. Tor it is 
well known that if it requires two minutes to produce a good radio¬ 
graph of a particular case the good radiograph taken in the two 
minutes is not twice as good as the radiograph of the same case taken 
in but one minute. In fact, the radiograph taken by means of the 
shorter exposure will often show detail which is entirely lacking in 
the one made with the long exposure. Then again, the differentia¬ 
tion between the tissues in a skiagraph of the pelvic region seems to 
be less than it should be even when allowance is made for the extreme 
density of all the parts. 

If the exposure be short enough, however, to prevent this second¬ 
ary radiation which emanates from the tissues themselves from fogging 
the plate, the action on the plate will be by the X-Ray shadows alone 
and the negative will be sharper than with the long exposure. It is 
readily seen that in an ordinary radiograph of the denser parts of the 
body the fogging action is at a maximum because of the long expos¬ 
ure necessary to secure penetration and because of the large number 
of the sources of secondary radiation. 

This conclusion is home out by practice, and the efforts of the 
best workers are now directed to the making of their negatives in the 
shortest time possible. 

There is another reason for making the exposure short and that 
is the lessening of the danger from burns. Foil, cloth or protecting 
covering of any kind gives small immunity from burns when long ex¬ 
posures are made, while with short exposures there is no need of a 
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protecting screen. The exposure is too short to produce a burn, and 
the absence of any material, but that the image of which is wanted in 
the negative, gives clearer definition. The importance of this method 
of eliminating burns is not to be overestimated. It is true that in the¬ 
rapeutic work it is generally desired to effect the burn, at least its ap¬ 
pearance is expected in some degree ; but the really serious burns 
produced by long exposure to a highly excited tube are no longer ex¬ 
cusable. 

Still again, there is reason for the short exposure. In taking 
radiographs of the chest, if a satisfactory negative can be secured in a 
half second or less time the involuntary movement of the heart, to¬ 
gether with the movements of breathing will not blur the plate. Such 
radiographs are most valuable in the diagnosis of pulmonary difficul¬ 
ties, and though difficult to make, can be produced by the use of our 
apparatus. Some workers have made most excellent radiographs of 
the chest in from twenty to thirty seconds, while the patient held his 
breath ; but the snap shot exposures have the advantage of detail and 
differentiation of tissue. 

To make radiographs requires energy. If the energy be supplied 
to the tube slowly, a small generator of current can be employed, but 
if the same energy be given to the tube quickly a machine with a 
larger output must be used. 

We shall, therefore, describe only large coils adapted to deliver 
heavy discharges to the X-Ray tube, so that the radiographs can be 
taken in the shortest possible time. 

Also, these coils are most suitable for the long and continuous 
running required in therapeutic work, and are thus admirably adapted 
for heavy radiographic as well as therapeutic work. We shall be 
pleased to correspond with physicians interested in the apparatus 
adapted to both uses, and will gladly assist them in the fulfilment of 
their own particular conditions. 

We are prepared to give a course of instruction in its use at our 
laboratory, to those of our patrons who can come to see us. Those 
who are unable to come to Philadelphia we will assist in learning the 
use of the apparatus by the correspondence method. 

If the reader is not interested in the more recent and difficult 
radiographic work but wishes a machine of moderate size we shall be 
glad to furnish him information bearing on the subject if he will 
make inquiry of us. 
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Roentgen Induction Coils of large capacity. 

The induction coil shown on page 6 is adapted for use on either the 
direct or the alternating current with the Roentgen electrolytic inter¬ 
rupter. It is provided with series spark gaps, operating switch, re¬ 
versing or pole-changing switch, rheostat for regulating the current 
and discharge rods for measuring the resistance of the X-Ray tube. 

It will be noted that the rheostat is provided with a graduated 
scale for comparing the currents used at different times. 

The wood-work of the coil is of the finest polished mahogany, 
that of the table is of cherry. Polished hard rubber insulation is used 
wherever high insulation is required, and the best of construction and 
finish is employed throughout. 

This apparatus is capable of doing the heavier kinds of radio- 
graphic work required of an X-Ray expert, as well as the lighter the¬ 
rapeutic work, for which latter, however, it is not quite so satisfactory 
as the same coil equipped with mechanical interrupter. 

This coil can be adapted to be operated by means of the mercury 
jet or the ordinary mechaniad platinum interrupter, and will give the 
most satisfactory results obtainable with this kind of apparatus. 

The construction of this induction coil has been made such that 
it will deliver VERY HEAVY DISCHARGES when operated for 
this purpose with the electrolytic interrupter or the mercury jet in¬ 
terrupter, while it will also give the lighter discharges as desired by 
simple adjustment of the interrupter. The flexibility of the appara¬ 
tus is most desirable in covering the two fields of radiographic and 
therapeutic work as above noted. 

All coils are guaranteed against breakdown with the exercise of 
ordinary care in use; and are generally made in one of two sizes— 
15 " or 18 " spark. 
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Fic. 3. 

Roentgen Electrolytic IsTEFRtrrbR. 


Provided with water cooling attachment. It can be used with 
a Roentgen induction coil on direct or alternating current circuits 
of aboot no volts. 
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Roentgen Electrolytic Interrupter. 

A large induction coil will not give a heavy secondary discharge 
unless it is supplied with a heavy primary current. The ordinary 
mechanical interrupter has not a sufficient current carrying capacity 
to permit of its use when the very heavy discharges are demanded of 
an induction coil for short exposures in radiographic work. 

The electrolytic interrupter has, however, a large current carry¬ 
ing capacity, and is especially suitable for producing the heavy dis¬ 
charge. 

It consists essentially of a small anode of platinum and a large 
cathode of lead immersed in a dilute solution of sulphuric acid. The 
interruption of the current occurs through the electrolysis of the water 
which liberates bubbles of gas at the anode, thus periodically insulat¬ 
ing the anode from the solution and interrupting the current. 

This rate of interruption is very high, being from 1,000 to 40,- 
000 or more a minute. 

In its operation the Roentgen electrolytic interrupter is almost 
without noise. It has no moving mechanical parts and is not subject 
to the limitations of apparatus which has them. It is simple in its 
construction and operation, with all parts accessible and adjustable. 

The surface of platinum to be exposed to the electrolytic action 
is adjustable so that the coil can be made to deliver a thick, heavy 
discharge, or a light, thin one as desired. Fresh platinum surface 
can thus be exposed as it is worn away. 

The interrupter can be conveniently placed to suit the require¬ 
ments of the operator, as it is not necessary to mount it upon or with 
the coil. 

Since the interruptions cease to be regular as the sulphuric acid 
solution warms up with use, the cathode is made of a lead tube 
through which water from a faucet should be passed when the inter¬ 
rupter is used for long and continuous running. Though the platinum 
is quite rapidly eaten away when the electrolytic interrupter is used on 
the alternating current, it is quite a satisfactory solution of the prob¬ 
lem of the operation of an induction coil directly on the commercial 
alternating circuits without incurring the expense of a motor-gener¬ 
ator. 

The electrolytic interrupter does not require any condenser as 
must be used with the various forms of mechanical or mercury inter¬ 
rupters, and is thus very much less expensive than they are. 
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Fig 4 

Roentgen Thkee-Anodk Elbcirolytic Intehrupter. 

A water cooling attachment is provided with this form, although 
not shown in the illustration. 
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• The electrolytic interrupter can be made to deliver momentarily 
from ten to thirty amperes of current to a properly designed induction 
coil for the purpose of making a snap shot exposure, or it can be 
readily adjusted to furnish less current, as desired. 

An experienced operator using the electrolytic interrupter with 
a Roentgen 15 inch coil can make a radiograph of the chest of an 
adult in from one to three seconds, while with an 18 inch coil he can 
make the exposure in but a fraction of a second, thus taking an actual 
snap shot of the beating heart. 

The advantage of this very short exposure in diagnosis of the 
chest is appreciated without explanation. 

Using the 15 inch coil with this interrupter the same operator 
will be able to make a radiograph of the pelvis of a male adult weigh¬ 
ing about 175 pounds in from one minute and a quarter to two ami a 
quarter minutes. 

It is readily understood that the use of the electrolytic interrupter 
on large induction coils is the thing which has made possible the 
short exposure skiagraphic work. 

We have spared no pains to make the most efficient and reli¬ 
able electrolytic interrupter manufactured, and are confident that the 
excellence of its construction places it in the lead of its class. 

Roentgen Three-Anode Electrolytic Interrupter. 

This form of the electrolytic interrupter is designed to be placed 
some distance away from the coil itself. Each of the three anodes 
has its corresponding point on a three-point switch, mounted upon 
the coil so that the operator may use any one at his pleasure. When 
the anodes are adjusted to carry different amounts of current the 
character of the discharge from the coil can be changed readily from 
light to heavy and vice versa by simply changing the position of the 
switch. This modification is, in every other respect, like the usual 
form which is made with but one anode. 

It is provided with handles mounted on its wood case, making 
it easily portable. The water cooling worm of lead tubing is just the 
same as in the other form. 

I'he special hard porcelain construction of the anode is the same. 

I he only difference in fact is the use of the three anodes, making it 
possible to set them for light, medium and heavy discharges of the 
coil respectively. After the anodes have once been adjusted, the dif¬ 
ferent kinds of discharge can be obtained by the manipulation of the 
switches and the rheostat, the interrupter itself requiring no atten¬ 
tion. It may be placed in another room if desired. 
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Roentgen Series Spark Gap. 



FlC. 5. 


The well known phenomenon of the “ inverse discharge” of the 
induction coil makes it advisable to use some form of resistance in 
series with the terminal of the induction coil and the X-Ray tube to 
prevent this inverse discharge from going through the tube. When 
this inverse discharge is permitted to pass through the tube a black¬ 
ening of the inner walls of the tube occurs and is attributed to the 
deposition of the metal of the electrodes upon the glass. The most 
practical form of resistance has been found to be a spark gap placed 
in series with the terminal of the induction coil and the tube, as the 
inverse discharge often is of sufficient voltage to jump across the re¬ 
sistance of an inch of air or more. If the series spark gap is greater 
than the distance through which the inverse discharge will jump it 
cannot pass into the tube and blacken it. 

The Roentgen scries spark gap is readily adjusted to the top of 
the coil terminal by placing it in position, not requiring any binding 
posts for mounting it. For fastening the wires from the tube to it,there 
is provided a convenient brass hook which will be found a very simple 
attachment. 

This form of series spark gap is the evolution of the work of 
several years in the attempt to obtain something “simple and effi¬ 
cient.” 
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Comparative Exposures. 

Since we are considering short exposures, to speak of the times of 
exposure necessary with our coils when equipped with mechan¬ 
ical interrupters may seem out of place, but we must do so to afford 
means of comparison between the mechanical and electrolytic inter¬ 
rupters. 

Given a patient weighing not over 200 pounds and a heavy tube 
capable of withstanding the discharge from the coil the following is a 
list of comparative exposures which should be attained by the experi¬ 
enced worker: 

Fifteen inch coil with Mechanical Interrupter. 


Part 
Hand 
Foot 
Shoulder 
Hip-joint 
Chest 


Distance from Plate 
12 inches 
12 “ 

15 “ 

20 “ 

18 “ 


Exposure 
5 to 10 seconds 
10 to 15 “ 

45 to 60 “ 

4 to 7 minutes 
40 to 50 seconds 


Fifteen inch coil with Electrolytic Interrupter. 


Part 
I land 
Foot 
Shoulder 
Hip-joint 
Chest 


Distance from Plate 
12 inches 


12 
15 
20 
18 


t 4 
i i 

i i 

t i 


Exposure 

1 to 2 seconds 
1>2 to 5 “ 

2 to 7 “ 

i % to 2 y min. 
1 to 3 seconds 


Eighteen inch coil with Mechanical Interrupter. 


Part 

Hand 

Foot 

Shoulder 

Hip-joint 

Chest 


Distance from Plate 
12 inches 


15 

20 

18 


4 • 


( 4 

4 4 


Exposure 
to 7 seconds 
7 to 10 “ 

30 to 45 
3 to 5 minutes 
35 to 45 seconds 


Eighteen inch coil with Electrolytic Interrupter. 


Part 

Hand 

Foot 

Shoulder 

Hip-joint 

Chest 


Distance from Plate 
12 inches 


12 

15 

20 

18 


4 I 

4 4 

4 4 


Exposure 
}4 to 1 second 
1 to 3 “ 

\'/ 2 to 5 “ 

Y\ to min. 

y 2 to 2 seconds 
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When equipped with both mechanical and electrolytic in¬ 
terrupters the Roentgen 15 inch coil is adapted to all kinds of work 
from the lightest therapeutic to the very difficult radiographic work. 

Those desiring to do the ultra-rapid work (actual snapshots) will 
choose the Roentgen 18 inch coil used with the Roentgen electrolytic 
interrupter, for, on comparing the still shorter exposures possible with 
the 18 inch coil, with those obtainable with the 15 inch, it will be 
seen that the 18 inch coil is necessary to securing the best definition 
of the chest because of the involuntary motion of the heart, while 
there is a gain in the sharpness of definition due to the absence of the 
secondary radiation as heretofore noted. 

The style of the 18 inch coil is the same as that of the 15 inch, 
and like it is furnished in polished mahogany finish unless otherwise 
desired. 

We guarantee these coils to be of the best possible construction 
throughout. They will not break down with reasonable care in their 
use, and are made according to the principles of construction which 
have been found reliable by years of experience. 


The Tube Question. 



R. F. Universal Regulating Tube. 

With water cooling attachment. 

There are no tubes made at the present time which can be expec¬ 
ted to withstand the heaviest output of our large coils for any great 
length of time. 

Should some one of the large tubes having a heavy anode of large 
thermal capacity be used the vacuum will not deteriorate if the heavy 
discharge be passed through it for but a short time. If on the con- 
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trary the current be continued long enough to heat the anode beyond 
a certain point, the vacuum will be lowered anti the tube spoiled. 
This plan of operation requires much care and judgment in subjecting 
the tube to the terrific strain imposed upon it. 

A different plan is that of using a tube with a water-cooled anode. 
This kind of a tube when well made can be used with less danger of 
having its vacuum lowered by hard running than any other form of 
tube obtainable, and though expensive, it is perhaps the most satis¬ 
factory tube that can be used for hard and frequent use in making 
quick radiographs. 

We carry a comprehensive stock of X-Ray tubes and will furnish 
special price list upon request. 

Upon inquiry we will recommend to the purchaser the tubes re¬ 
quired to meet his particular needs. 

Plates and Developer. 

We are prepared to furnish plates especially made up for use in 
this quick work, and shall be pleased to make quotations for the same 
upon application. 

These plates are coated with an especial emulsion which is made 
very sensitive to the Roentgen rays, and are the most satisfactory we 
have been able to secure for the difficult skiagraphic work. 

The developer which we recommend for these special plates has 
been produced at the expense of long and careful investigation. Its 
formula we have found to be the one best adapted to these plates, 
though their development can be secured by means of any one of the 
well known developers. 

We are prepared to demonstrate these extra sensitive plates to 
the purchaser at our laboratory at 1114 Chestnut St., Philadelphia, 
and will give to our customers, when it is desired, a course of instruc¬ 
tion in the development of X-Ray plates, together with the general 
manipulation of our X-Ray apparatus. 
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PRICE LIST 

OF 

Roentgen Outfits for Quick Work. 

While we prefer to negotiate specially with each customer'so that 
his requirements may be met exactly, we mention here two typical 
X-Ray outfits, which are capable of the most rapid radiographic work. 
With such apparatus the results stated under “Comparative Exposures” 
can be obtained if the operator is properly expert. A novice cannot 
possibly hope to do it. 

Roentgen 15 -inch Outfit “A”.Price $ 437.50 

Comprising: 

i 15-inch spark Roentgen Induction Coil. 

1 Table for same, with no-volt Rheostat. 

1 Roentgen Electrolytic Interrupter, with water cooling attach¬ 
ment. 

1 No. 7 R. F. Universal Regulating Tube. 

1 No. 10 R. F. Universal Regulating Tube. 

1 Large Floor Stand for Tubes. 

1 Barium-platino-cyanide Fluoroscope, with 7x9 removable 
screen. 

F. O. B. Philadelphia, boxing included. 

Roentgen 18 -inch Outfit “ B ”. Price $ 532.50 

Comprising: 

1 18-inch spark Roentgen Induction Coil. 

1 Table for same, with uo-volt Rheostat. 

1 Roentgen Electrolytic Interrupter, with water cooling attach¬ 
ment. 

1 No. 10 R. F. Universal Regulating Tube. 

1 No. 15 R. F. Universal Regulating Water Cooling Tube. 

1 Large Floor Stand for Tubes. 

1 Barium-platino-cyanide Fluoroscope, with 7x9 removable 
screen. 

F. O. B. Philadelphia, boxing included. 

Roentgen Outfits “A” and “ B ” can be operated from commer¬ 
cial electric light circuits of about 110 volts, either direct or alternat¬ 
ing. The anode in an electrolytic interrupter is consumed much more 
rapidly by alternating current action, so that whenever possible we 
recommend that a direct current circuit shall be used. 

Roentgen One-Anode Electrolytic Interrupter, (Fig. 4).$ 40.00 

Roentgen Three-Anode Electrolytic Interrupter, (Fig. 5) .. $ 90.00 
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ANNOUNCEMENT. 

The X-Ray Coils and Interrupters described in this catalogue are made by 
the Itoentgen Manufacturing <*o. for which the undersigned acts as 
general sales agent. 

All “Roentgen” Apparatus is built of the best obtainable materials, by 
skilled mechanics and is guaranteed to be strictly first class in every respect. 
At the same time whenever quality is properly considered our prices will be 
found very reasonable. 

Believing that an intelligent selection of X-Ray Apparatus cannot be 
made by depending entirely on catalogues or even on the advice of experts 
already in the field, we maintain a comprehensive working exhibit and invite all 
who may be interested in the subject to examine our display. In this way a 
prospective buyer can test the apparatus himself and see just what it will do. 

We have listed no complete “ outfits ” in this catalogue, as we prefer to 
correspond with each customer for the purpose of ascertaining his particular 
needs. After receiving such information we are careful to recommend the most 
suitable equipment and thus every inquiry receives intelligent attention. 

When writing for an estimate it will save time and correspondence to state 
(a) kind of current and voltage available, lb) size of coil desired, or(c) character 
of work to be done-whether radiographic, fluoroscopic or therapeutic. 

JAMES G. BIDDLE, 

General Sales Agent. 

PhiiaDKIPHIa, November, ,704. 
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Roentgen Induction Coil. 



Roentgen Coils with Primaries Having 


Variable Inductance 



HE past year has seen many and remarkable improvements in 


1- our Induction Coils. Among these improvements the most 
notable is the use of Variable Inductance in the primaries of the 
coils. 

It is a matter of recent discovery that if the inductance in the 
primary of an induction coil be increased the spark voltage of the 
secondary coil is decreased and the wave form of the secondary 
current is changed. 

This is the principle used in our primaries having Variable 
Inductance. In Germany it is known as the *' Walter method of 
coil construction,” or Walter's Schaltung, while in this country it 
has been developed by the Roentgen Manufacturing Company. 
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Quality of 
Discharge. 


The quality of the secondary discharge is 
varied as the value of the inductance of the 
primary is changed. As the inductance 
value is increased the spark voltage is decreased and the current 
wave is lengthened out. This reduction in voltage and lengthen¬ 
ing of the current wave is especially valuable for use with soft 
tubes. By having a number of steps or values of self-induction 
the character of the discharge of the coil is readily adapted to the 
vacuum of a tube of any degree of hardness. 

An especial advantage of this adaptation 
of the coil discharge to the tube is in radio- 
graphic work. 

When the coil discharge is just suited to the tube and at the 
same time as high a value of inductance is used as is consistent 


Adapts Discharge 
to the Tube. 



Ftc. 2. This illustration shows the Inductance Switch 
on the end of a coil primary. 


with the vacuum of the tube, difficult radiographs of deep parts 
may be made in remarkably short time. 

Such interrupters as the mercury jet. 
Interrupters. hammer, mercury dip and other mechanical 

interrupters do not lend themselves as readily to very quick radio- 
graphic work as does the electrolytic, for the reason that the elec¬ 
trolytic interrupter operates at unusually high frequencies and 
readily interrupts currents of almost any amperage. However any 
good form of interrupter may be used with a coil having Variable 
Inductance. 
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How Adjusted. 


How He 
Obtain Quality. 


Most of the Roentgen Induction Coils are 
supplied with six different adjustments in 
the value of the inductance. 

Mistake must not be made by confusing 
Don t Mistake. t j ie quality of the spark of a coil of originally 

short spark length with that of a large coil whose spark length is 
reduced by means of inductance. 

Makers of induction coils heretofore have 
been using as little wire in the windings of 
the primary and secondary coils as was 
consistent with the production of the spark length; and no atten¬ 
tion whatever has been paid to the relative proportions of these 
windings. 

We have given this matter our especial attention since the 
principle was discovered in our laboratory and the exact relation of 
the resistances, capacities and inductances of the primary and 
secondary coils is carefully determined. 

The quality of the spark is obtained only by using a coil of 
long rated spark length and using a variable inductance of high 
value in the primary coil. 

We recommend the coils of long spark length—18, 20 or more 
inches. All our coils of 15-inch spark or more are supplied with 
six steps of adjustment. Those of i2-inch, with four steps. And 
those below 12 inches are not supplied with variable inductance 
in the primary, as it is impracticable to obtain the desired effect 
from the shorter spark lengths. 

A soft tube should not have the strain 
imposed upon it of the very long spark, as 
the inverse discharge is apt to be sufficiently 
high to pass through it and reduce its vacuum. 

If on the contrary the tube is called upon to carry current at 
an impressed voltage about equal to its own spark resistance there 
is less likelihood of the passage of the inverse discharge. 

Then, too, if the reduction of the voltage has been accom¬ 
plished by an increase of inductance in the primary coil the in¬ 
crease in the length of the current wave causes a maximum 
amount of current to excite the tube. This produces the maxi¬ 
mum amount of radiation from the tube and shortens the time 
necessary for making radiographs. 


How It Is with 
a Soft Tube. 
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Anode Surface. 


6 James G. Biddle, 1114 Chestnut Street, Philadelphia. 

When Using' the Electrolytic Interrupter. 

B UBBLES of oxygen gas suddenly formed at the platinum elec¬ 
trode or “anode "of the electrolytic interrupter seem to be 
responsible for its action. 

The rate of the evolution of the gas and the consequent rate 
of interruption depend directly upon the current llovv. 

It follows that twice as much gas is evolved when 8 amperes 
flow in the primary circuit as when but 4 are llowing. So that the 
frequency of the interruptions of the electrolytic interrupter is in¬ 
creased by use of the rheostat in allowing more current to How, 
and a lowering of frequency results from less current. 

Should the volume of gas evolved at a 
fixed amperage be compelled to spread over 
more anode surface than at first, the rate of evolution of the 
bubbles would become slower. 

Increasing the anode surface, therefore, decreases the rate of 
interruption, and conversely, decreasing the anode surface in¬ 
creases the rate of interruption. 

We have shown that the length of the 
impulse at each interruption is increased by 
an increase in the value of the inductance. 
This is true with a low or high amperage, or with a small or large 
anode. 

We have three things, then, which can be used to change the 
frequency of interruption, independent of each other. An increase 
in inductance lowers the frequency, an increase in amperage raises 
it and an increase of anode surface lowers it. 

But we must appreciate the strength of 
the impulses. For, if we deliver very strong 
impulses at a high frequency we are putting 
a great deal of energy into the tube in a short time, while if the 
strength of each impulse is very small we will deliver but little 
energy to the tube even if the frequency still be high. 

The two extremes in the operation of a 
coil are the production of a very light dis¬ 
charge for therapeutic treatment and the 
production of a very heavy one for quick radiography. 

To produce the light discharge small amperage is used so that 
the strength of each impulse will be small—a small anode surface 


All Change 

Frequency. 


Strength of 
Impulse. 


The Two 

Fxtremes. 
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Choose Inductance. 


Adjustment 

of Anode . 


James Q. Kiddle, 1114 Chestnut Street, Philadelphia. 7 

is used because with little amperage interruptions will not occur 
unless a small anode is employed—and a value of inductance is used 
that will suit the spark length to the spark resistance of the tube. 

In either case, whether a light discharge 
or a heavy one is to be used the value of 
inductance is always clioscn which suits the spark voltage 
to the spark resistance of (he tube. 

For the production of the heavy discharge 
Heavy Discharge. a | ar g e amperage is used—a large anode 

surface is used because a heavy current cannot be made to pass 
through the primary coil unless a large anode surface be used, not 
even by manipulation of the rheostat—and as before an inductance 
value is selected which adapts the spark length to the spark re¬ 
sistance of the tube. 

Many operators adjust the anode surface 
by looking at it and causing “about a quar¬ 
ter of an inch” of length to be exposed. 
This is far from correct because exact adjustment cannot be ob¬ 
tained in this manner. The anode decreases in diameter from use 
and the estimate of length is a variable quantity. 

The correct way is to adopt an electrical method. If it is to be 
adjusted for a light discharge then the surface of the anode should 
be reduced till interruption just begins to occur, when by decreas¬ 
ing the rheostat resistance the ammeter indicates—say 2 amperes. 
The strength of each impulse will then be much smaller then if the 
anode surface be made large enough to just produce interruptions 
when the ammeter indicates 10 amperes, which latter value is a 
good adjustment to obtain with our 18-inch coils when adjustment 
of the anode is made for taking radiographs very quickly. 

This electrical method depends upon the fact that, when a 
given anode surface is used, interruptions at the anode do not 
begin to occur until the amperage of the current flowing has been 
raised to a certain critical value. 

It should be remembered— 

That the change of inductance changes 
the spark length and the quality of the spark. 

That the change in the anode surface changes the strength of 
each impulse and incidentally the frequency. 

That a change in the rheostat resistance changes the fre¬ 
quency and incidentally the strength of each impulse. 


Remember. 
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S James 0 . Biddle. 1114 Chestnut Street. Philadelphia. 

When Using' the Roentgen Self-Starting* 
Mechanical Interrupter. 

The quality of the induction coil spark is adapted to the 
vacuum of the tube by means of variable inductance no matter 
what interrupter be used. 

When our mechanical interrupter is used, the value «t induc¬ 
tance is always chosen which suits the spark voltage to lire 
spark resistance «*t the tuhe just as is done when the electrolytic 
interrupter is used. 

It will be noticed that the mechanical interrupter is a much 
more efficient interrupter than the electrolytic. That is, the elec¬ 
trolytic will require perhaps 12 or 14 amperes to produce a current 
of one and one-half milliamperes in a tube of 3 inches spark resist¬ 
ance. The mechanical interrupter will require under the same 
conditions only 2amperes of current to produce the same number 
of milliamperes in the X-Ray tube. 

(For the determination of the current in milliamperes that is 
flowing in the tuhe we refer the reader to our Ammeter for X- 
Itay Tubes which is described on page 27). 

The mechanical interrupter is different 
from the electrolytic in its operation in sev¬ 
eral respects. Its frequency is not variable 
within such wide limits as that obtainable with the electrolytic. 
In fact its frequency is constant with a given weight of vibrating 
armature. The frequency of the electrolytic interrupter is changed 
by variations of the current or of the inductance value. This does 
not occur with the mechanical interrupter. 

The strength of the impulses in the tube 
is increased by increasing the current in the 
primary coil as when the electrolytic inter¬ 
rupter is used, and the rheostat is used to vary the number of am¬ 
peres of current utilized in the manipulation of both kinds of inter¬ 
rupters. 

(When low voltage currents are used, such as from battery or 
motor-generator, an exception is made to the above). 

A change of inductance value in the pri¬ 
mary coil, when the mechanical inter¬ 
rupter is used, produces the same kinds of 
changes in the spark of the coil as when the electrolytic interrupter 


Different From 
Electrolytic. 


Strength 

of Impulse. 


Change of 

Inductance. 
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James 0 . Biddle, 1114 Chestnut Street, Philadelphia. 9 

is used. An increase in inductance decreases the spark length 
and increases the length of time each impulse lasts in the tube. 
The quality of the spark is changed in the same way in the case of 
either interrupter. 

A tube should not be overloaded. 

Forcing a Tube. Many operators in their zeal to establish 

a high standard of short exposure run their tubes very hard before 
they become good judges of the behavior of tubes. 

Careful discrimination must be exercised even by the expert 
who has had long experience with tubes, and he well knows that a 
tube should never be operated with all the current it is just capable 
of carrying. 

The coil is able to give to the tube more energy than it can 
stand. If the tube were more rugged such great skill and care 
would not be required; but until the tubes are improved their 
manipulation will be an art and not a science. 
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io James <i. Biddle. 1114 Chestnut Street, Philadelphia. 


Roentgen Induction Coil. 



Type "A” Coil 


FlCiURK 3. 

for 20 or HO volts Direct 
Current. 

T HIS standard type of coil is in extensive use for X-Ray work 
and is operated on direct current,—either 20 volts from bat¬ 
tery or motor-generator, or the commercial 110 volts. 

It has the Itoeiitgvu Self-Starting Median I cal Interrupter, 
adjustable mica condenser and switches as described under "Me¬ 
chanical Interrupter and Condenser; ” as well as a primary having 
" variable inductance.” The finish of the wood-work is either ma¬ 


hogany or selected quartered oak, as desired. 

Prices. 

B2998. 20" Type “ A ” Coil for 20 volts D. C. . . $450.00 

B2999. 20" Type “ A " Coil for no volts D. C. ... . . 450.00 

B3000. 18" Type “ A " Coil for 20 volts D. C . . . 400.00 

B3001. 18 " Type “ A " Coil for 110 volts D. C. ... . . 400.00 

B3002. 15" Type “ A " Coil for 20 volts DC . 325.00 

B3003. 15 " Type •• A " Coil for no volts D. C. . . .... 325.00 

B3004. 12" Type “ A " Coil for 20 volts D. C . 250.00 

B3005. 12" Type “ A ” Coil for 110 volts D. C . 250.00 
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Roentgen Induction Coil. 



FlGURK 4 


Type "A** Coil with Table and Rheostat. 

Prices. 

Bjoio. 20" Type “ A ” Coil with table and rheostat for 20 v., $500.00 
B3011. 20" Type “A” Coil with table and rheostat for no v., 500.00 

B3006. 18" Type ** A ” Coil with table and rheostat for 20 v., 450.00 

B3007. 18" Type *• A ” Coil with table and rheostat for 1 10 v„ 450.00 

B3008. i 5 " Type “ A ” Coil with table and rheostat for 20 v., 375.00 

B3009. 1 5 " Type ** A ” Coil with table and rheostat for no v., 375.00 
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12 James U. Biddle, 111_j .Chestnut Street, Philadelphia. 


Figure 5. 



Type “E” Coil for Electrolytic 
Interrupter. 

T YHfc: “ E” coil is similar to type “ A ” in its construction, ex¬ 
cept that it is without condenser or interrupter, as it is spe¬ 
cially designed for use with the electrolytic interrupter, which is 
listed separately. The “ variable inductance " feature is provided. 

A rheostat is necessary when the elec- 
Rheostat. trolytic interrupter is used. We furnish two 

sizes of rheostats ; one for coils of 15-inch spark or more and one 
for coils of less than 15-inch spark. 

The rheostats are made to order for our own special use and 
are of ample capacity. 


Bjo24. 
B3025. 
B3026. 
B3027. 
B 3028. 


20" Type “ E 


Prices. 

Coil . $390.00 

18" Type “ E” Coll . 34 o.oo 

15" Type “ E ” Coil . 270.00 

12" Type “ E ” Coil . 210.00 

Large Rheostat for Coils of 1 5 " spark or more, mounted 

on finely polished table as shown on page 11 . 50.00 

B3029. Large Rheostat, unmounted . 3 o.oo 

B3030. Aledium size Rheostat, unmounted, for Coils less than 
5 i5 // spark . 20.00 
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James (i. Middle, 1114 Chestnut Street, Philadelphia. 


Roentgen Induction Coil. 



Roentgen Surgeons Special 12 Inch Coil. 



HIS type of coil has been developed especially for the physician 


or surgeon who feels the need of a strictly first-class, up-to- 
date coil, but who thinks he should not invest in a large and ex¬ 
pensive equipment. 


Twelve inches of spark furnishes the op¬ 
erator with more energy than the shorter 


Good Spark. 


spark lengths and yet does not necessitate the expense of the longer 
ones. 

Not elaborate in appearance, but well finished, and convenient 
of manipulation, this type of coil readily adapts itself to any well- 
appointed office. 


All the modern features of our regular 
type “A” and type **E” coils are em- 


Modern Features. 


bodied in the electrical construction of this type. 

The interrupter, which is the vital part, the heart of any coil, 
is our regular Self-Starting Mechanical Interrupter. This alone 
commends the coil in very strong terms, for our interrupter is the 
only successful and thoroughly satisfactory mechanical interrupter 
on the market. 

Self-starting, capable of running al! day long, requiring little 
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Condenser. 


Variable 

Inductance. 


i.l James 0 . Biddle, 1114 Chestnut Street, Philadelphia. 

attention, anti easy of manipulation, it is altogether the most satis¬ 
factory thing of its kind. 

Nothing but mica condensers of our 
standard type of construction are peimitted 
in any of our coils. The reasons for the use of mica condensers 
are obvious to the intending purchaser, and we need not repeat 
them here. A switch for the adjustment of the condenser value 
is mounted by the side of the interrupter, and as seen in the illus¬ 
tration is just at the left of it. 

Although giving but a 12-inch spark, this 
coil has a plug switch whereby the induct¬ 
ance in the primary coil is adjustable as in 
our larger-sized coils. As seen in the illustration, this plug switch 
is on the left side of the coil case just above the Polo-Changing- 
Switch. There are but four steps in the inductance variation, that 
is, four points on the switch, this being the same adjustment we 
furnish on our regular type 12-inch coils, as we have found four 
changes to be ample with a 12-inch spark. 

Modern snap switches are used, as they 
Snap Switches. have been found to be more desirable than 

knife switches for many reasons, among which is the lessening of 
the arcing at the contacts. 

All connections and switches are made 
clear by special celluloid name plates. Two 
binding posts at the right made connection with the line wires and 
two similar ones at the extreme left are for rheostat. It is ex¬ 
pected that the coil will be used on the 110 volt direct current; but 
in the event that batteries must be used the expense of the rheo¬ 
stat can be dispensed with and the coil furnished with battery 
winding without extra charge. 

All kinds of work, radiographic and thera¬ 
peutic, are readily accomplished with it. As 
for speed in radiographic work, all know 
that, it depends upon the operator himself. The personal equation 
is the largest factor. But very rapid work can be done after the 
operator becomes expert in the handling of tubes, and the coil will 
do all that any 12-inch apparatus can possibly do. 

Prices. 

B}03>. 12" Type " S.S.” Coll for 20 volts D. C. .$225.00 

Bjoj 6. 12" Type “ S.S.” Coil for 110 volts D. C.225.00 


Connections. 


Both Radiographic 
and Therapeutic. 
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Roentgen Portable Coil. 



FlCl'RK 7 


Quick Radiographs. 


Roentgen Portable 9 Inch Induction Coil. 

O UR portable coil is the most satisfactory and most powerful 
portable coil on the market. 

Some operators are using our portable 
coil for dental skiagraphy, and are getting 
the best of results in from two to five seconds. Still others are 
using it with the most satisfactory results for general radiographic 
work, and the ease with which they obtain negatives of first quality 
places this coil in the same class radiographically—with the larger 
sized coils of other makes. Ask us for references on this point. 

Originally this coil was designed for 
therapeutic use in the home of the patient 
and its radiographic successes are merely incidental proofs of the 
general high quality of our coils. It possesses all the desirable fea¬ 
tures of a portable apparatus for the at-home treatment of patients. 

The weight of the coil is divided into two 
parts, between two cases, one containing 
the transformer, i. e., the primary coil, and secondary coil with the 
iron core, while the other case contains the adjustable mica con¬ 
denser, the interrupter and the necessary connecting switches. If 
storage batteries are used in the out or at-home treatment, as they 


Therapeutic Use. 


Easily Portable. 
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usually are, the weight of the coil and battery is conveniently sub¬ 
divided into units which are easily carried. The transformer unit 
weighs about 64 lbs., the condenser case about 35 lbs., while the 
units of our special storage battery weigh each only about 40 lbs. 

Both the cases of the coil are provided 
with large leather carrying straps, which 
facilitate the handling of the apparatus; 
while the battery cases themselves have convenient handles. 

The heavy hard rubber posts which sup¬ 
port the discharge rods are readily removed 
and together with the connecting wires are 
packed inside the hinged lid of the condenser case when the coil is 
to be transported. 


Leather Carrying 
Straps. 


Removable 

Terminals. 



Figitrb 8. 


Valuable Features. 


Self-Starting 

Interrupter. 


As compared with the cheaper grades of 
portable coils the Roentgen Portable nine- 
inch Coil possesses many valuable features. It has an Adjustable 
Mien Condenser. Needless to say, the mica condenser is the 
accepted standard in induction coil construction. 

A Itoentgen Self-Starting' Interrupter 
of the standard type, the same as is sup. 
plied with our larger and more expensive 
coils is used on the portable coil. This very valuable feature, 
which is the vital part of any induction coil, is not to be overlooked 
in the selection of an X-ray outfit. 

As a matter of fact, the entire coil takes 
but little attention to keep it in order, and 
only that attention is necessary which every 
user of apparatus of this class would expect to bestow upon it. 


Takes Little 
Attention. 
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Suited for 

Long Running. 


For therapeutic work continuous running 
of a coil is needed. This is entirely practi¬ 
cal with our portable coil as the interrupter, 
which is the part that usually develops the trouble with long run¬ 
ning, may be run all day long without overheating or other ill effect. 

All the parts of our coils are standardized 
Renewal of Parts. an( j renewa j 0 f p ar t s j s easily accomplished 

by the operator himself without return of the apparatus to the 
factory. 

A long life of all the parts has been made 
Long Life of Parts. an es p ec j a j feature. The ones subjected to 

the greatest wear are, of course, the contacts. But they have 
been made unusually large and of the very best iridio-platinum 
obtainable. Aside from the contacts, the only parts which may 
need renewing are the springs, which once in a great while crystal¬ 
lize and break under the strain of constant bending. 

The contacts should last a year with constant use, while the 
springs may never need renewing. 

The Condenser Switch is in the upper 
w tches. right-hand corner of the condenser case, 

while Pole Changing Switch is in the upper left-hand corner. 
The Interrupter Switch is below the Condenser Switch, and the 
Operating Switch is below the Pole-Changing Switch. 

Our set of instructions which accompany each coil describe in 
detail the function and method of operation of these switches. 

The coil is best operated on 20 volts 
direct current from battery or motor gener¬ 
ator; but we have had developed a special battery which in two 
cases of three cells each deliver 12 volts and is especially adapted 
for use in portable work. Also 110 volts can be used, if a controll¬ 
ing rheostat is provided. 

Each battery unit of three cells weighs 
but 40 lbs., and is entirely portable in every 
respect. It is seen that this battery is 
really light enough in weight to be strictly portable, and that it 
does not suffer from great weight as many of the so-called portable 
batteries do. (See page 33). 


Current. 


Little Battery 
Weight. 


Price. 

B3040. 9" Type “ P ” Portable Coil . . 


$200.00 
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Mechanical Interrupter. 


1 Patented). 



Roentgen Self-Starting Mechanical 


Interrupter. 



HE eminent satisfaction which our Mcclmniral Interrupter 


has given to our patrons has arisen mainly from the fact that 
it requires very little attention for its operation. 

A great objection to the old forms of mechanical interrupters 
was that they required to be started vibrating by the operator. He 
was compelled to hit the arm iture to start it off. 

This is not necessary with our interrupter for it starts itself. 


This has been accomplished by making 
the magnetic circuit with a minimum amount 


It Starts Itself. 


of reluctance, and providing a properly shaped armature and pole 
piece. The magnetic circuit is completed from the armature to the 
base of the magnet coil in a novel way through the interrupter 
spring itself. By this arrangement the only air gap in the path of 
the magnetic lines of force is that between the pole piece and the 
armature itself, making the traffic force exerted on the armature a 
maximum for the magnetizing current employed. 
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Requires Little Cur¬ 
rent to Run It. 


Takes Little 
Attention. 


Suited for Long 
Running. 


The result of this economical use of the 
magnetic field is two-fold: First—It exerts 
enough force on the armature to start it 
vibrating; and, Second—enough energy is imparted to theamature 
during a small part of the time of each complete vibration to operate 
it with small current. 

The interrupter itself requires only about .25 ampere on a 
20 volt current, and about .04 ampere on 1 to volts to keep it 
running. 

After the small contact for the magnet 
coil is adjusted, and the large contact for 
the induction coil primary is once set, the 
interrupter does not require re adjustment if a rheostat be used to 
control the current. Merely an occasional inspection of the adjust¬ 
ments need be made, the switches and the rheostat being the means 
used to control the discharge. 

It is entirely pratical to run the Roentgen 
Mechanical Interrupter continuously for the¬ 
rapeutic work as the magnet coil takes 
such a small amount of current that it becomes scarcely warm at 
all, even when run all day long. 

The magnet spool is readily removed with 
the casting carrying the springs in toto by 
simply taking out two large screws. The springs or any of the 
contacts can then be readily removed and replaced by new ones of 
standard size, without being returned to the factory. Jill tbe parts of 
the interrupter are standardized and can be renewed at any time 
as we keep a stock of parts on hand. 

A long life of all the parts has been made 
an especial feature. The ones subjected 
to the greatest wear are of course the contacts. But they have 
been made unusually large and of the very best iridio-platinum ob¬ 
tainable. Aside from the contacts, the only parts which may need 
renewing are the springs, which once in a great while crystallize 
and break under the strain of constant bending. 

The contacts should last for a year with constant use, while the 
springs may never need renewing. 

In short we recommend the Kociitirrn Self-Starting Meeliuni- 
4-iil Interrupter as the most efficient, most reliable, and most satis¬ 
factory of the various mechanical interrupters which are offered 
to-day. 


Renewal of Parts. 


Long Life of Parts. 
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Interrupter and Condenser 



Interrupter and 
Condenser. 


Figure jo. 

Roentgen Self-Starting' Mechanical Inter¬ 
rupter and Adjustable Condenser, 
with Switches. 

A COMPLETE interrupter with adjustable condenserand switches 
as shown can readily be adapted to coils whose operations is 
rendered unsatisfaclory because of the inefficiency of the interrupter. 
The output of an induction coil, operated by the ordinary mechani¬ 
cal interrupter, can be materially increased if the Roentgen Mechani¬ 
cal Interrupter be used in its place. 

The interrupter is of the well-known self¬ 
starting type and has a current carrying 
capacity of up to 10 amperes on the 16 volts, 
20 volts or i to volts direct current. The condenser is adjustable 
and of the best mica insulation, assembled by a process that ex¬ 
cludes all air from the condenser and insures maximum efficiency. 

The indicating snap switch at the extreme 
right is the Interrupter Switch, which, on 
being closed, starts the interrupter Vibrating without closing the 
circuit through the induction coil primary. Next to it is a snap 
switch, also of the indicating type, and is the Operating: Switeli 
which opens and closes the circuit through the induction coil. The 
circuits are so arranged that if by mistake, when the coil is in 
use, the interrupter switch be opened first, the main circuit through 
the induction coil is also opened, preventing the short circuit which 
would occur with the stopping of the interrupter. The snap switch 


The Switches. 
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at the extreme left is the Pole Changing Switch for reversing the 
current in the induction coil and should never be operated without 
first opening the Operating Switch. Next to the Pole Changing 
Switch, is the Condenser Switch, by means of which the amount 
of condenser shunted across the heavy contact? of the interrupter 
may be varied and the best conditions secured for the particular 
value of current which is being used. 

1 he illustration shows the interrupter and 
The Regular Type. conc j enser with auxiliary parts as supplied 

for use with our regular type “A” coils. When it is furnished to 
be adapted to other coils, it is provided with two pairs of binding 
posts, instead of one as shown, and these are plainly stamped 
" Line ” for connection to the source of current and “ Coil ” for 
connection to the induction coil primary. 

Interrupter and Adjustable Condenser. 

(as above described .) 


B3051. With interrupter wound for 16 volts.$67.50 

B3052. *• “ ** “ 20 “ .67.50 

B3053. “ “ “ “ no “ .67.5o 
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Electrolytic Interrupter. 



Figure u. 


Roentgen Electrolytic Interrupter. 

Type “A." 

T HE special work of the electrolytic interrupter is that of short 
exposures in radiography. 

The ordinary mechanical interrupter has not a sufficient current 
carrying capacity to permit of its use when the very heavy dis¬ 
charges are demanded of an induction coil for short exposures in 
radiographic work. 

The electrolytic interrupter has, however, 
Large Capacity. a j ar g e current carrying capacity, and is 

especially suitable for producing the heavy discharges necessary 
for quick exposures. It can be made to deliver momentarily from 
two to thirty amperes of current to a properly designed induction 
coil for the purpose of making a snap shot exposure, or it can be 
readily adjusted to furnish less current as desired. It is thus readily 
understood that the use of the electrolytic interrupter on large in¬ 
duction coils is the thing which has made possible the short exposure 
skiagraphic work. 

It consists essentially of a small anode of 
Description. iridio-platinum sealed into a porcelain tube, 
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and a large cathode of lead immersed in a diluted solution of sul¬ 
phuric acid. The interruption of the current occurs through the 
electrolysis of the water which liberates bubbles of gas at the 
anode, thus periodically insulating the anode from the solution and 
interrupting the current. The rate of interruption is very high, 
being from 1,000 to 40,000 or more a minute. 

The surface of platinum to be exposed to the electrolytic action 
is adjustable so that the coil can be made to deliver a thick, heavy 
discharge, or a light thin one, as desired. Fresh platinum surface 
can thus readily be exposed as the old is worn away. 

Since the interruptions cease to be regular 
* as the sulphuric acid solution warms up 

with use, the cathode is made of a lead tube through which water 
from a faucet may be passed when the interrupter is used for long 
and continuous running. 

For use on the alternating current, we furnish a special form 
of interrupter with an inexpensive wire anode which is readily 
renewed as it is eaten away. The wear of the parts is reduced to 
a minimum when the direct current is used. 

In installing the interrupter, it is only 
How it is Set Up. . b 

necessary to make a solution of sulphuric 

acid, which when cold, has a specific gravity of 1.2 that of water. 
Fresh storage battery acid is excellent. This is to be poured in 
the glass jar and a layer of paraffin oil poured on top to smother 
the acid spray which rises wheh the interrupter is in action. A 
bottle of paraffin oil for this purpose is furnished with each inter¬ 
rupter. The cover, upon which are mounted the two electrodes, 
is placed in position, the connections to the oil made with the bind¬ 
ing posts, when the interrupter is ready for use. 

If the water cooling attachment is to be used, it is necessary 
to provide flexible rubber tube connections. 

An interesting and gratifying fact about 
the electrolytic interrupter is that it does 
not require any condenser, as must be used 
with the various forms of mechanical or mercury interrupters. This 
greatly reduces the expense of the interrupter, and is a most im¬ 
portant consideration in the selection of an outfit. 


Requires no 
Condenser. 


Price. 

B3060. Roentgen Electrolytic Interrupter, Type “ A ” 


$40.00 
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Electrolytic Interrupter. 



FtGUKB 13 


Roentgen Three-Anode Electrolytic 

Interrupter. 

T HIS form of the electrolytic interrupter is designed to be placed 
some distance away from the coil itself. Each of the three 
anodes has its corresponding point on a three-point switch, mounted 
upon the coil so that the operator may use any one at his pleasure. 
When the anodes are adjusted to carry different amounts of current 
the character of the discharge from the coil can be changed readily 
from light to heavy and vice versa by simply changing the position 
of the switch. This modification is, in every other respect, like the 
usual form which is made with but one anode. 

Price. 

B3061. Three Anode Electrolytic Interrupter.$90.00 
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Electrolytic Interrupter. 



FiceuK 13. 


Roentgen Electrolytic Interrupter, 

Type “B.** 

T HE style of interrupter illustrated here is similar in general 
construction to the form shown on page 22, with two im¬ 
portant chaiifjros. The outside wood case is omitted and there 
is no water cooling attachment. The last mentioned feature is not 
required under ordinary conditions, but it is always desirable to 
enclose the jar in some kind of a protecting box. 


Price. 

Bjo 62. Roentgen Electrolytic Interrupter, Type“B” 


$32.00 
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Series SparK Gap. 



Roentgen Series SparK Gap. 

T HE well known phenomena of the "inverse discharge ” of the 
induction coil, makes it advisable to use some form of resist¬ 
ance in series with the terminal of the induction coil and the X-Ray 
tube, to prevent the inverse discharge from going through the tube. 
When the inverse discharge is permitted to pass through the tube, 
a blackening of the inner walls of the tube occurs and is attributed 
to the deposition of the metal of the electrodes upon the glass. 

The most practical form of resistance has 

How it is Used . . , , . . , , , 

been found to be a spark gap placed in 
series with the terminal of the induction coil and the tube, as the 
inverse discharge often is of sufficient voltage to jump across the 
resistance of an inch of air or more. If the series spark gap is 
greater than the distance through which the inverse discharge will 
jump, it cannot pass into the tube and blacken it. 

This form of series spark gap is the evolution of the work of 
several years in the attempt to obtain something "simple and 
efficient.” 

We furnish a set of these series spark gaps with each one of 
our X-Ray coils. 
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Roentgen Ammeter. 

(Patented). 



Figukk 15. 


Roentgen Ammeter for X-Ray Tubes. 

T HE Kocntgon Ammeter is .an instrument which measures di¬ 
rectly in milliamperes the current obtained from the second¬ 
ary of an induction coil. Its value lies in its indication of the cur¬ 
rent which produces X-Rays, thus giving a means of measurement 
of the quantity of X-Rays, for, as we have found, the quantity of 
X-Rays is directly proportional to the current producing them. 

Till now it has been impossible to deter¬ 
mine the most important part of the tech¬ 
nique of X-Ray treatment—namely the 
Quantity of X-Rays. We have been able readily to measure the 
length of time of treatment, the distance of the source of the rays 


Standardize 

Treatment. 
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28 James (J. Biddle, 1114 Chestnut Street, Philadelphia. 


Irom tlic patient, and approximately the kind of rays; but we have 
been able only to guess at the quantity of the rays by the appear¬ 
ance of the tube and “by the way the coil is running.” 

Now it is possible for X-Ray workers to establish a complete 
and strictly scientific method of Standardization of Dosage. 

it makes no difference whether the various workers have static 
machines or coils, or whether some of them have mercury jet, or 
electrolytic or other kinds of interrupters, if each worker will record 
the distance of the anti-cathode of the tube from the part exposed , the 
time of exposure, the vacuum of the tube, and tin* number of inilli- 
ainheres flowing in the tube his results may be duplicated by any 
other worker. 


Importance. 


Adapted to Any 
X-Ray Apparatus, 


The importance of the above proposition 
should be realized by X-Ray workers 
everywhere. That accuracy of the measurement of the relative 
quantities involved is possible should interest every expert, and all 
who attempt to do scientifically accurate work should use the 
Korntgcn Ammeter. Dr. Chas. L. Leonard, of Philadelphia, who 
is using the instrument has said that it is the most important 
advance in X-Ray technique that has yet been introduced. 

The meter is readily adapted to any 
make of coil or static machine, since its in¬ 
dications are correct for both static machines 
and coils. The meter is mounted upon an insulating pillar which 
is readily fastened to any table or cabinet. 

There is thus no reason why every user of a coil or static ma¬ 
chine should not make accurate measurements of his work. 

A “soft tube” takes more current than 
a “hard tube” if the adjustment of the 
coil remains the same for operating both tubes. The reason of this 
is that the “soft tube” is of lower resistance, and the impressed 
voltage delivered by the coil being the same, the curient is in¬ 
creased. If a tube drops in vacuum during use, the fact is an¬ 
nounced by the needle of the meter moving upward on the scale 
thus indicating more current. If on the contrary the tube should 
rise in vacuum during its use, the meter will indicate less current. 

As a matter of fact the meter is most 
valuable as a sensitive indicator of the 
change of vacuum in the tube. Let us 
assume that the operator wants 1 milliampere of current to treat a 
certain case with a tube which has a spark resistance of 3 inches. 


A Soft Tube. 


Shows Change 
of Vacuum. 
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Reads Direct 
Current. 


After regulating the vacuum of the tube till he obtains the requisite 
spark resistance, he places the patient, and watching the meter 
sends the current into the tube till the meter indicates 1 milli- 
ampere. If the tube lowers in vacuum as he runs it, the needle of 
the instrument will move to the right and indicates more current 
than 1 milliampere without any change having been made in the 
adjustments of the coil. Should the tube however rise slightly in 
vacuum, the coil adjustments remaining the same, the meter needle 
would indicate less than one milliampere. 

The Roentgen Ammeter indicates the 
direct current and not the “inverse dis¬ 
charge” from the induction coil. That the 
inverse discharge must be kept out of the tube to prevent it’s black¬ 
ening and the lowering of its vacuum is common knowledge among 
X-Ray workers. If the inverse discharge begins to pass into the 
tube the meter needle will begin to retreat rapidly and will give a 
much lower reading as the volume of the coil discharge is increased. 
The meter gives this warning much more surely and is a better in¬ 
dication than the appearance of the fluorescent rings upon the walls 
of the tube, which heretofore have been our guide. 

Thus it is seen that the meter responds 
very quickly to any change in the conditions 
for the operation of the tube, and that it's 
reading at any time indicates only the current 
which is producing X-Rays. 

Perhaps the most remarkable thing noticed 
by the operator when he uses the meter for 
the first time is the very small value of the 
current in the tube. It is only milliamperes, or thousandths of an 
ampere. The idea may occur to him that his coil is remarkably in¬ 
efficient; but he must remember that it is not the amperes of the 
output of the coil he must consider, but the energy output; for the 
small amperage is being delivered at the enormous pressure of the 
spark voltage. 

The comparison of results obtained by different workers using 
static machines and the varies makes of coils is most urgently de¬ 
sired by the medical profession. This comparison of results will be 
possible if every X-Ray man uses a Roentgen Ammeter. 

We think that every X-Ray man should 
have a Roentgen Ammeter. It is new it 
is true, but it’s undoubted value, makes it 
almost imperative that every serious worker should use one. 

B3065. Roentgen Ammeter with insulating pillar.$75.00 


Indicates the Cur¬ 
rent that Pro¬ 
duces X-Rays. 


Current in the Tube 
is Small. 


Every X-Ray Man 
Should Have One. 
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Motor-Generators. 



Figurk :6 


Direct Current Motor-Generators. 


T HE Motor-Generator above shown is designed to transform the 
110, 220 or 500 volts direct current down to 20 volts direct 
current, which latter current is the one supplied directly to the in¬ 
duction coil. 


Little Inverse 
Discharge. 


When the comparatively low voltage sup¬ 
plied by one of these machines is fed to the 
induction coil the “inverse discharge ” with 
its annoying blackening of tubes is at a minimum as well as the 
current consumed from the service mains. 

The economy of maintenance accompanying the use of a motor- 
generator over that obtained with storage batteries should be seri¬ 
ously considered when the mechanical interrupter is installed. 


Prices. 

B3070. To operate from no volts direct current.$125.00 

B3071. “ “ “ 220 “ 4 ' “ 132.50 

B3072. “ " “ 500 “ “ “ 140.00 


Each one has secondary output of 10 amperes at 20 volts. 
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Motor-Generators. 



Figurk 17. 

Alternating Current Motor-Generators. 

A SATISFACTORY and reliable alternating current motor- 
generator is necessary when the alternating current is to be 
used in conjunction with a mechanical or other direct current inter¬ 
rupter. 

We recommend the form here shown as thoroughly reliable and 
satisfactory. 

It transforms the commercial alternating current to 20 volts 
direct current, furnishing the same kind of current to be used in the 
induction coil as is delivered by the direct current motor-generator 
shown on the preceding page. 

In ordering an alternating current motor-generator it is neces¬ 
sary to specify the voltage and frequency of the alternating current 
to be used. 

Prices. 


Commercial Voltage. 

Secondary Voltage. 

Watt* Output. 

Price. 

B}07t. no 

20 

•75 

$225.00 

B3O74. 2 20 

20 

•75 

24O.OO 

B3075. >io 

20 

275 

260.00 

B3076. 220 

20 

275 

275.00 


(C) Jeff Behary 2019 


1061 















James G. Biddle, 1114 Chestnut Street, Philadelphia. 3 * 


Motor-Generators. 



Figurk 17. 

Alternating Current Motor-Generators. 

A SATISFACTORY and reliable alternating current motor- 
generator is necessary when the alternating current is to be 
used in conjunction with a mechanical or other direct current inter¬ 
rupter. 

We recommend the form here shown as thoroughly reliable and 
satisfactory. 

It transforms the commercial alternating current to 20 volts 
direct current, furnishing the same kind of current to be used in the 
induction coil as is delivered by the direct current motor-generator 
shown on the preceding page. 

In ordering an alternating current motor-generator it is neces¬ 
sary to specify the voltage and frequency of the alternating current 
to be used. 

Prices. 


Commercial Voltage. 

Secondary Voltage. 

Watt* Output. 

Price. 

B}07t. no 

20 

•75 

$225.00 

B3O74. 2 20 

20 

•75 

24O.OO 

B3075. >io 

20 

275 

260.00 

B3076. 220 

20 

275 

275.00 


(C) Jeff Behary 2019 


1062 















32 James 0. Middle, 1114 Chestnut Street, Philadelphia. 


Storage Batteries. 



FinuRK 18 

Portable Storage Batteries. 

P HYSICIANS and experts who have occasion to treat patients in 
their own homes or who need a portable outfit of compara¬ 
tively large capacity, will find this type of cell convenient for trans¬ 
portation. The size of these cells is well suited to induction coil 
work. 


Prices. 


No. Cells in 

Case. 

Normal Charge and 
Discharge. 

Weight Complete. 

Price Complete 
Charged. 

B3080. 

I 

10 Amperes. 

33 l A ,b $- 

$M .50 

B30S1. 

2 

10 “ 

00 “ 

28.00 

B3082. 

3 

10 “ 

864i •• 

40.00 

B3083. 

*1 

10 “ 

11314 “ 

50.00 

B3084. 

5 

10 “ 

140 “ 

60.00 
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Storage Batteries. 



FlGURH 19. 


Ample Battery 
Capacity. 


Portable Battery Type "P.” 

F OR use with the ltoeiitgen Portable 11" <’oil we have had 
made specially the light weight storage battery above illustra¬ 
ted. It has capacity of 50 ampere hours and is sufficiently power¬ 
ful to run the coil continuously for therapeutic work for about twenty 
hours. After that it must be recharged. 

As for capacity, this is ample to do the 
usual amount of treatment on one charge, 
if the operator wishes to take the coil and 
battery to a patient’s home and leave them there till the course of 
treatment is completed. Or the entire apparatus is light enough to 
be taken to and fro in a physician’s carriage. 

To reduce the weight of each part to a 
nrnimum, three cells of battery are mount¬ 
ed together, in a suitable carrying case with handle. The potential 
of each cell being 2 volts, it follows that a “set ” of batteries de¬ 
livers current at 6 volts. Two “sets” will operate our portable 
coil very well, but as that means only 12 volts while the coil will 
stand 20 volts, it is evident that a heavier output from the coil will 
be obtained if three “ sets ” of batteries are used. For all thera¬ 
peutic treatment two “sets” are ample. The weight per “set” 
is about 40 pounds. 

Price. 

B30S6. Three cells Type “ P ” Storage Battery . $40.00 


Three Cells Per Set. 
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Storage Batteries. 
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Fluoroscopes. 



Figure ?o 


Bariym Platino-Cyanide Fluoroscopes. 

O UR Fluoroscopes are of the best quality and are provided with 
removable screens so that more than one person at a time can 
use them in a properly darkened room. 

The barium platiao- cyanide of these 
Retain their screens does not lose its water of crystalliz- 

Briiilancy. ation w j^ resulting decrease in brilliancy of 

tluorescence, for it is protected by a transparent coating applied 
directly to the crystals of the salt. We recommend these fluoro¬ 
scopes as being thoroughly satisfactory in this respect, for they re¬ 
tain their original fluorescence indefinitely icit/i proper care. 

Prices. 

Fluoroscopes with removable barium platino-cyanide screens. 

B3090. Size of Screen, 5x7. $12.50 

B3091. “ “ 6 x8.16.00 

B3092. *' •* 7 xo.20.00 

B3093. “ ** 8 x 10.24.00 

Unmounted Screens.25 cents per square inch. 
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Tube Stand. 



Figure 21. 

Roentgen Tube Stand. 

T HIS tube stand (of new design) is so constructed that it is very 
strong and rigid. The heavy tripod base supports a hollow 
metal standard, and the wooden arm has clamps which permit a 
tube to be placed in any desired position. The jaws will hold tubes 
of all sizes. Rubber covered connecting wires are included in the 


price. 

Price. 

B30Q5. Roentgen Tube Stand . . . . $15.00 

B3096. Extra Clamp for Ventril Tube ... . 2.25 
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X-Ray Tubes. 

T Ht following illustrations indicate the variety of X-Ray tubes 
which we are prepared to supply. They are suited for coils 
of various capacities as well as for static machines. In practically 
every tube there is an attachment for lowering the vacuum after it 
has become too high through use or for any other-reason. The 
form of regulator used in tubes B3215 to B3224 inclusive is speci¬ 
ally satisfactory, so that these particular types are very popular. 

In radiographic work it is desirable to have tubes that will per¬ 
mit considerable energy to pass through them. For this reason 
“ heavy anode ” tubes are used to a large entent. If our custom¬ 
ers will explain what apparatus they use, and the class of work to 
be provided for, we shall be glad to suggest tubes which in our 
opinion will be most suitable All X-Ray tubes are shipped at risk 
of the buyer unless specially insured. Customers will please note 
this fact to prevent misunderstanding. We carry a larjje stock 
from which to select. 


German R.eg'\ilating Tube. 



8^202. Diameter of Bulb, 6'' . . . $20.00 
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German Regulating Tube. 



B3205. Diameter of Bulb, 6" . $22.50 


Water Cooled Reg'ulating' Tube. 



B3207. Diameter of Bulb, 6" .... .. $30.00 
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38 James G. Biddle, 1114 Chestnut Street, Philadelphia. 

Queen Regulating Tube. 



B3210. (No. 6061). Light Anode . $15.00 

R3211. (No. 6002). heavy Anode . 18.00 

B3212. (No. 6003). Extra Heavy Anode . 22.00 


Gundelach Light Anode Tube. 



Figure 36. 


Figure 36 . 

B3215. (No. 3'. Diameter of Bulb, 5".$12.50 

B3216. (No. 4'. “ “ “ 5 {£".«5-oo 


(C) Jeff Behary 2019 


1075 



















38 James G. Biddle, 1114 Chestnut Street, Philadelphia. 

Queen Regulating Tube. 



B3210. (No. 6061). Light Anode . $15.00 

R3211. (No. 6002). heavy Anode . 18.00 

B3212. (No. 6003). Extra Heavy Anode . 22.00 


Gundelach Light Anode Tube. 



Figure 36. 


Figure 36. 

B3215. (No. 3'. Diameter of Bulb, 5".$12.50 

B3216. (No. 4'. " “ “ 5 'A" .'5-00 


(C) Jeff Behary 2019 


1076 



















James O. Biddle, 1114 Chestnut Street, Philadelphia. 39 


Gundelach Heavy Anode Tube. 


/'*• 



Figure 27. 


B321S. (No. B). 

Diameter of Bulb, 4^" 


. . . $20.00 

B3219. (No. C). 

“ “ “ 5 ‘A" . 

• •••••• 

.... 22.50 

B3220. (No. D). 

a u •• 

• •••••• 

.... 25.00 

B3221. (No. F). 

“ •* *• 6 l / 2 " 




G. (£L B. Heavy Anode Tube. 



B3224. (No. 26). Diameter of Bulb, 6" . . . ... . $20.00 
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“Volt-Ohm” Tube. 



83226. (Type V). Diameter of Bulb, 514".$20.00 

B3227. (Type Ej. “ “ “ 5 Y>" .27.50 

B3228. (Type I). “ “ •• .30.00 

B3227 and B322S are provided with regulating devices to lower vacuum. 


Ventril or Valve Tube. 



83229. Ventril Tube,.$ 7.50 

W HEN placed in series with an X-Ray tube the ventril tube 
helps to cut out “ universe disflmrjre.” For this purpose 
it is most valuable, and is used by many expert operators. 
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Tube RacK 





Figure 31. 


Roentgen RacK for X-Ray Tubes. 


A RACK as above illustrated is very convenient for holding tubes 
when not in use. To be hung against a wall. 


Prices. 


B J2JO. 
B J 2 JI. 

B3232. 

B3233. 

R3234. 


Roentgen Tube Rack, Capacity 2 Tubes, 


•I 

6 

8 

10 


$ 2.00 
4.00 
6.00 
8 00 
. 10.00 
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Therapeutic Shield. 



FtOURE 3*. 


Roentgen Therapeutic Shield. 


T HIS shield is made according to designs by Dr. G. E. Pfahler, 
of the Medico Chirurgical Hospital, Philadelphia. 

It renders unnecessary the use of lead foil and is the most 
cleanly protective device with which we are acquainted. See 
“ Notes on X-*l far Therapy ami a screen for the protection of tbe pa¬ 
tientby G E. Pfahler, M. D., in The Philadelphia Medical Journal, 
Fcbruaiy 14th, 1903. 

Price. 


Bj2?8. Roentgen Therapeutic Shield, with stand 


$16.00 
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Radiographic Table. 


3 

5 

X 

» 

$ 



Roentgen Radiographic Table. 

This table is designed for use in a hospital or private office, and 
is well suited for both radiographic and fluoroscopic work. 

Price. 

83230. Roentgen Radiographic Table,. $40.00 
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High Frequency Apparatus. 



Figurr 34. 


The Inducto-Resonator. 

T HIS apparatus can be operated with our “ Roentgen ” Coils 
and combines in one instrument all of the high frequency 
currents used, comprising those of D’Arsonval, Tesla and Oudin. 

The use of high frequency currents in treating various diseases 
has increased very much during the past year, and the subject is 
exciting general interest at the present time. 


Prices. 


B3240. Inducto-Resonator, . $80.00 

B3241. Set of Glass Electrodes, ... 5.00 


(C) Jeff Behary 2019 


1087 



























4-» James G. Biddle, 1114 Chestnut Street, Philadelphia. 


High Frequency Apparatus. 



Figurr 34. 


The Inducto-Resonator. 

T HIS apparatus can be operated with our “ Roentgen ” Coils 
and combines in one instrument all of the high frequency 
currents used, comprising those of D’Arsonval, Tesla and Oudin. 

The use of high frequency currents in treating various diseases 
has increased very much during the past year, and the subject is 
exciting general interest at the present time. 


Prices. 


B3240. Inducto-Resonator, . $80.00 

B3241. Set of Glass Electrodes, ... 5.00 


(C) Jeff Behary 2019 


1088 



























Janies (j. Biddle, 111.« Chestnut Street, Philadelphia. 45 


X-Ray Plates. 

Cramer X-Ray Plates. 

T HESE Plates are packed in pasteboard boxes after the manner 
of ordinary photographic plates, and should be transferred in 
a dark room to the separate light proof envelopes, only a short time 
before they are used, as it has been found that paper envelopes 
are somewhat radio-active and tend to fog the plates if left on them 
for some time. The developer and fixing bath recommended by 
the manufacturer will be found satisfactory and reliable. 


Size. 

Price Per Dozen. 

Size. 

Price Per Dozen 

B3250. 

4 x 5 

$ .80 

B3256. 

IO X 12 

$ 5 -«S 

B3251. 

5 x 7 

I.^O 

B3257. 

11 x 14 

7- 2 5 

B3252. 

5 x 8 

•-55 

B3258. 

M x 17 

11.25 

B3253. 

6^x8^ 

2.10 

B3259- 

16 X 20 

16.40 

B3254. 

7 x 10 

2.65 

B3260. 

17 X 20 

17-25 

B3255. 

8 x 10 

3 -oo 

B3261. 

l8 X 22 

20.40 


Switchboards. 

I T is of great assistance in X-Ray work to know how much energy 
is being delivered to the coil. For this purpose we supply 
special switchboards equipped with Weston Ammeter, Weston 
Voltmeter and necessary switches. The switchboard can be 
mounted against the wall of an X-Ray room, or on the coil cabinet. 
Prices vary according to requirements. 
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40 James U. Biddle, 1114 Chestnut Street, Philadelphia. 


Comparative Exposures. 

There is a very marked demand for short exposures in radiography. To meet 
such conditions a large coil of heavy output is required, and we recommend the 
use of Roentgen Coils of is", 18" or 20" rating. Very much quicker results 
can be obtained with an electrolytic interrupter than with the mechanical form, 
but each one has distinct advantages, and an ideal equipment comprises both. 

The following table shows what can be accomplished by an experienced 
operator, provided that the right kind of tube is used and the patient does not 
weigh more than 200 pounds. The results obtainable with coils of less or greater 
capacity will vary in about the proportion indicated : 


Fifteen Inch coil with Mechanical Interrupter. 


Part 

Hand 

Foot 

Shoulder 

Hip-joint 

Chest 


Distance from Plate 

12 inches 

12 

(4 

15 

14 

20 

*1 

18 

44 


Exposure 

5 to 10 seconds 
10 to 15 “ 

45 to 60 “ 

4 to 7 minutes 
40 to 50 seconds 


Fifteen inch coil with Electrolytic Interrupter. 


Part 

Hand 

Foot 

Shoulder 

Hip-joint 

Chest 


Distance from Plate 

12 inches 

12 

44 

15 

44 

20 

44 

18 

44 


Exposure 

1 to 2 seconds 
i>4 to 5 “ 

2 to 7 “ 

\% to 2% min. 
1 to 3 seconds 


Eighteen inch coil with Mechanical Interrupter. 


Part 

Hand 

Foot 

Shoulder 
Hip-joint 
Chest 


Distance from Plate 

12 inches 
<( 


12 

»5 

20 

18 


II 

II 

II 


Exposure 

3 'i to 7 seconds 
7 to 10 “ 

30 to 45 “ 

3 to 5 minutes 
35 to 45 seconds 


Eighteen inch coil with Electrolytic Interrupter. 


Part 

Hand 

Foot 

Shoulder 

Hip-joint 

Chest 


Distance from Plate 


12 inches 
12 “ 

15 " 

20 “ 

18 “ 


Exposure 

'A to i second 
1 to 3 “ 

I 'A to 5 “ 

' 4 to 1 l A min. 
A to 2 seconds 
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Typical Equipments. 

F OR the benefit of those who wish to know where “ Roentgen ” 
apparatus is used, as well as the types of coils and interrupt¬ 
ers, for which we find most demand, the following list of “ Typical 
Equipments ” has been selected from our 1903-04 order books. 

We believe it is sufficiently representative, and if intending 
customers desire to correspond with any of the institutions or physi¬ 
cians named, we shall be glad to supply more exact addresses. 

It is far more satisfactory to secure a private expression of 
opinion from some one already using our apparatus than to read 
“ Testimonial letters,” although we are well provided with the latter. 

University of Penna. Hospital, . . . Philadelphia. 

24" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 

Medico-Chirurgical Hospital.Philadelphia. 

20" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 

German Hospital,.Philadelphia. 

20" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from nov. direct current. 

University of Penna. (Physical Laboratory) . Philadelphia. 

20" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 

Orthopaedic Hospital, ..... Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from no v. direct current. 

Episcopal Hospital, ...... Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from tio v. direct current. 

Dr. Wisner R. Townsend, .... New York City. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 
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tic interrupters; operated from no v. direct current. 

Episcopal Hospital, ...... Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from tio v. direct current. 

Dr. Wisner R. Townsend, .... New York City. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 
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Figurb 33. 

An 18" Roentgen Coil mounted on special cabinet, with amme¬ 
ter, rheostat, switches, etc.; as made for Kings County Hospital, 
Brooklyn. 
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Figurb 33. 

An 18" Roentgen Coil mounted on special cabinet, with amme¬ 
ter, rheostat, switches, etc.; as made for Kings County Hospital, 
Brooklyn. 
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James Cl. Biddle, 1114 Chestnut Street, Philadelphia. 49 

University of Penna. hospital, . . . Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from no v. direct current. 

Mexican Central Railway, . . Aguiscalantes, Mexico. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 

Dr. J. W. Ellenberger, ..... Harrisburg, Pa. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from no v. direct current. 

King’s County hospital,.Brooklyn, N. Y. 

18" Roentgen Coil with electrolytic interrupter; operated from 
no v. direct current. 

Dr. Q. E. Pfahler,.Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 

■Grace Hospital, ..... New Haven, Conn. 

18" Roentgen Coil with self-starting mechanical interrupter; 
operated from no v. direct current. 

Or. F. H. Baetjer, ...... Baltimore, Md. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated by motor-generator from 220 v. direct 
current. 

St. Joseph’s Hospital, ..... Baltimore, Md 

18" Roentgen Coil with self-starting mechanical interrupter; 
operated by motor-generator from no v. alternating current. 

Dr. W. G. Erving, ..... Washington, D .C. 

18" Roentgen Coil with electrolytic interrupter; operated from 
110 v. direct current. 

U. S. Post Hospital,.Fort Myer, Va. 

16" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated by motor-generator from 500 v. direct 
current. 
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James Cl. Biddle, 1114 Chestnut Street, Philadelphia. 49 

University of Penna. hospital, . . . Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from no v. direct current. 

Mexican Central Railway, . . Aguiscalantes, Mexico. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 

Dr. J. W. Ellenberger, ..... Harrisburg, Pa. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from no v. direct current. 

King’s County hospital,.Brooklyn, N. Y. 

18" Roentgen Coil with electrolytic interrupter; operated from 
no v. direct current. 

Dr. Q. E. Pfahler,.Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated from 110 v. direct current. 

■Grace Hospital, ..... New Haven, Conn. 

18" Roentgen Coil with self-starting mechanical interrupter; 
operated from no v. direct current. 

Or. F. H. Baetjer, ...... Baltimore, Md. 

18" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated by motor-generator from 220 v. direct 
current. 

St. Joseph’s Hospital, ..... Baltimore, Md 

18" Roentgen Coil with self-starting mechanical interrupter; 
operated by motor-generator from no v. alternating current. 

Dr. W. G. Erving, ..... Washington, D .C. 

18" Roentgen Coil with electrolytic interrupter; operated from 
110 v. direct current. 

U. S. Post Hospital,.Fort Myer, Va. 

16" Roentgen Coil with self-starting mechanical and electroly¬ 
tic interrupters; operated by motor-generator from 500 v. direct 
current. 
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50 James 0 . Biddle, 1114 Chestnut Street, Philadelphia. 



A 20" Roentgen Coil mounted on special cabinet with switch¬ 
board, etc.; as made for Dr. A. W. Goodspeed, University of Penn*' 
sylvania, Philadelphia. 
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A 20" Roentgen Coil mounted on special cabinet with switch¬ 
board, etc.; as made for Dr. A. W. Goodspeed, University of Penn*' 
sylvania, Philadelphia. 
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James 0 . Biddle, 1114 Chestnut Street, Philadelphia. 51 

Barnard Sanitarium, ..... Baltimore, Md. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated by dynnmotor from 220 v. direct current. 

Dr. Robert P. Cummins, .... Germantown, Pa. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated from 110 v. direct current. 

St. Luke’s hospital, . . . South Bethlehem, Pa. 

15" Roentgen Coil with three-anode electrolytic interrupter; 
operated from 110 v. alternating current. 

Mr. W. C. Fuchs, ...... Chicago, III. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated from 20 v. storage battery. 

Dr. Wm. F. Muhlenberg, .... Reading, Pa. 

15" Roentgen Coil w-ith self-starting mechanical interrupter; 
operated from t to v. direct current. 

Miss. A. & M. College, . . . Agricultural Coll., Miss. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated from no v. direct current. 

University of Penna. Hospital, . . . Philadelphia 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated from 110 v. direct current. 

Rensselaer Poly. Institute. Troy, N. Y. 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated from 110 v. direct current. 

Dr. Robert C. Parrish, ..... Youngstown, O. 

12" Roentgen Coil with electrolytic interrupter; operated from 
110 v. alternating current. 

Dr. E. S. Gifford.Philadelphia. 

12" Roentgen Coil with electrolytic interrupter; operated from 
no v. alternating current. 

Dr. J. Williams Lord, ..... Baltimore. Md. 

i2 // Roentgen Coil with self-starting mechanical interrupter; 
operated by dynamotor from 220 v. direct current. 
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Barnard Sanitarium, ..... Baltimore, Md. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated by dynnmotor from 220 v. direct current. 

Dr. Robert P. Cummins, .... Germantown, Pa. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated from 110 v. direct current. 

St. Luke’s hospital, . . . South Bethlehem, Pa. 

15" Roentgen Coil with three-anode electrolytic interrupter; 
operated from 110 v. alternating current. 

Mr. W. C. Fuchs, ...... Chicago, III. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated from 20 v. storage battery. 

Dr. Wm. F. Muhlenberg, .... Reading, Pa. 

15" Roentgen Coil w-ith self-starting mechanical interrupter; 
operated from t to v. direct current. 

Miss. A. & M. College, . . . Agricultural Coll., Miss. 

15" Roentgen Coil with self-starting mechanical interrupter; 
operated from no v. direct current. 

University of Penna. Hospital, . . . Philadelphia 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated from 110 v. direct current. 

Rensselaer Poly. Institute. Troy, N. Y. 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated from 110 v. direct current. 

Dr. Robert C. Parrish, ..... Youngstown, O. 

12" Roentgen Coil with electrolytic interrupter; operated from 
110 v. alternating current. 

Dr. E. S. Gifford.Philadelphia. 

12" Roentgen Coil with electrolytic interrupter; operated from 
no v. alternating current. 

Dr. J. Williams Lord, ..... Baltimore. Md. 

i2 // Roentgen Coil with self-starting mechanical interrupter; 
operated by dynamotor from 220 v. direct current. 


(C) Jeff Behary 2019 


1102 




52 James G. Biddle, 1114 Chestnut Street, Philadelphia. 

Drs. McCalla & Maxey.Boise. Idaho. 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated by motor-generator from no v. alternating current. 

Millhouse High School, .... New haven. Conn. 

12" Roentgen Coil with self starting mechanical interrupter; 
operated from no v. direct current. 

Dr. A. Samuels.Baltimore, Md. 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated by motor-generator from 110 v. alternating current. 

University Hospital, .... Charlottesville. Va. 
12" Roentgen Coil, to be used with electrolytic interrupter on 
110 v. direct current. 

Dr. Christian Deetjen, . . . . . Baltimore, Md. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

University of Penna. (Physical Laboratory), Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. F. H. Baetjer.Baltimore, Md. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. Percy Brown, ...... Boston, Mass. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. A. P. Good,.Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. J. F. Schamberg,.Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 
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Drs. McCalla & Maxey.Boise. Idaho. 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated by motor-generator from no v. alternating current. 

Millhouse High School, .... New haven. Conn. 

12" Roentgen Coil with self starting mechanical interrupter; 
operated from no v. direct current. 

Dr. A. Samuels.Baltimore, Md. 

12" Roentgen Coil with self-starting mechanical interrupter; 
operated by motor-generator from 110 v. alternating current. 

University Hospital, .... Charlottesville. Va. 
12" Roentgen Coil, to be used with electrolytic interrupter on 
110 v. direct current. 

Dr. Christian Deetjen, . . . . . Baltimore, Md. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

University of Penna. (Physical Laboratory), Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. F. H. Baetjer.Baltimore, Md. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. Percy Brown, ...... Boston, Mass. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. A. P. Good,.Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 

Dr. J. F. Schamberg,.Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical inter¬ 
rupter; operated from storage battery. 
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EXPLANATORY. 


JN this pamphlet we illustrate and describe some new X-Ray 

Apparatus of importance, which we believe will prove ex¬ 
tremely interesting to physicians and others engaged in such work. 

We maintain a comprehensive working exhibit of X-Ray 
apparatus, and are always glad to receive calls from possible 
purchasers, as well as from parties who may be equipped already 
but who wish to keep posted as to advances in the art. It is far 
more satisfactory to see a machine “work” than to read a descrip¬ 
tion of it or to depend on correspondence alone. 

“ High quality ” rather than “ low cost ” is our constant aim, 
although it is true that our prices will be found very reasonable ; 
and we render full equivalent in quality for what we find it neces¬ 
sary to charge. We intend to supply only the best apparatus. 

At all times we carry a large stock of X-Ray Tubes suitable 
for coils and static machines. We invite correspondence on the 
subject, and ask particular attention to the facilities we offer a 
customer who may call here, for making personal selection of tubes 
specially suited to his particular needs. 


We are about issuing a new catalogue on the general subject 
of X-Ray Apparatus, and if those who receive this pamphlet wish 
a copy of the catalogue we will thank them to advise us to that 
effect promptly. 


February, 1906. 


JAMES G. BIDDLE, 

General Sales A|>'ent, 

ROENTGEN MFG. CO. 
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James G. Biddle. 1114 Chestnut Street, Philadelphia. 3 



Figure 1.—Complete Table. 

Roentgen Radiographic 

Table. 

I I is a new radiographic table that we present, but it is the best 
that yet has been produced. The adjustments are all easy— 
not at all complicated like the compression diaphragms of German 
make and those copied after them. This is strictly an American 
product, with all the technical ideas worked out in a practical way. 

The compression diaphragm idea is the 
. principal one embodied in the apparatus, 

ap ragm. anc j everything about it is used to work this 
idea out. 
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Compression 

Rings 


Lead Glass 
Shield. 


^ James 0 . Biddle, 1114 Chestnut Street, Philadelphia. 

The illustration (Fig. 1) shows the operator ready to put a 
diaphragm into position. The diaphragms are held by the rect¬ 
angular support which, when raised into position, is locked by a 
spring catch. Three sizes of diaphragms are supplied—2, 2^ and 
3 inches in diameter—which, with the adjustment of the distance 
of the tube from the diaphragm, provides for the diaphragm feature. 

Any one of the three sizes of compression 
rings can be used—5, 6/4 and 9 inches. 
The under sides of the compression rings 
are of nicely turned, polished mahogany, so that no exposed metal 
parts come into contact with the patient. They are interchange¬ 
able, but can be removed entirely when no compression is wanted. 

We furnish the table with or without the 
lead glass shield. But we recommend its 
use as a protection to the operator. The 
patient is already very effectually protected by the diaphragm, and 
really does not require the additional protection of the shield. We 
have spent much time and money in the development of this shield, 
and offer it as the best practical thing we can find. The lead glass 
does not stop all the rays from a hard tube when excited power¬ 
fully, but it does absorb the bulk of them, and all of [he harmful 
rays. The radiation emitted by an X-Ray tube is a heterogenous 
thing, made up of rays of varying degrees of " hardness M or 
“ penetration ”—that is, some of them are soft and some are hard. 
According to Roentgen, Walter and Pfahler, there is a selective 
absorption of the softer rays by such materials as glass, the common 
metals, etc. Our own experiments have led us to decide upon 
the thickness of the kind of lead glass we are using in these shields 
as the practical thing for a glass shield which effectually stops all 
the harmful soft rays. 

The superiority of glass over lead shields 
of various types, and over lead painted card¬ 
board, wood, etc., is the transparency of 
the glass, enabling the operator to see the changes in the condition 
of the tube, and also the non-conductivity of the glass, preventing 
any danger from puncturing the tube by sparks leaping from the 
wires to the shield and from the shield to the tube. 

The carriage which supports the compres¬ 
sion apparatus runs on a steel track beneath 
the table. The steel track and the carriage are simplicity itself, 


Advantages of 
Glass. 


Steel Track. 
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Figure j.— Adjusting Compressor Correcuv. 


and there are no parts to "get out of whack" or need adjustment. 
A drop or two of oil on the rails of the track once in a while is all 
the attention that is needed. 


The vertical adjustment of the compres¬ 
sion is illustrated in the above cut, which 
shows the correct method of operating the 
clamp for the vertical rod and the proper method of raising or lower¬ 
ing the vertical rod itself. 


Vertical 

Adjustment. 
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6 James 0 . Biddle, 1114 Chestnut Street, Philadelphia. 

The left hand of the operator is on the clamp, with the thumb 
pressed down on it in the position shown. By pulling upward with 
the left hand the clamp is released and the rod can be adjusted up 
or down as desired. The clamp is so made that it will permit the 
compression to be pushed down, but it prevents it from being 
pushed back up again unless the clamp is released, as in the 
illustration. 

A small friction brake immediately below the clamp provides 
just enough friction to prevent the compression from falling of its 
own weight. This brake is adjustable, but is set to the usual value 
at our factory before being sent out. 



Figure j.-Adjusting Compressor Incorrectly. 


Convenience in 
Setting. 


This makes the setting of the compression 
very convenient. The carriage is readily 
pushed to the end of the table to permit the 
patient to get on the table. The compression apparatus is then 
pulled back over the patient. After the horizontal adjustment is 
made, the vertical one is made by merely pushing the entire com¬ 
pression down on the patient, where it clamps itself. 

In Figure 3 we illustrate the wrong way 
to release the compression as it tends to 
push the compression ring down on the 
patient, and with sensitive patients is objectionable. The correct 
method was shown in figure 2. 


The Wrong 
Way. 
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James (i. Kiddle, iii.j Chestnut Street, Philadelphia. 


For the Head. 


This cut also shows the line across the 
table top at the lower end of the adjustable 
leaf for raising the head. 

This is often a very convenient feature, and can be readily 
supplied when desired. 

Our new tube clamp is another radical 
but good feature. As shown below, the 
operator is in the act of clamping the tube. 
The jaws of the clamp are merely pressed together, and the 
lamping is done automatically. 

We have made this our standard style of clamp for our tube 


The Tube 
Clamp. 



Fiqlre 4 —New Style Tube Clamp. 


stand as well as for our radiographic table, for we have found it more 
trustworthy and serviceable than anything else. 

A graduated scale is placed on the verti¬ 
cal rod which supports the tube clamp. 
This scale indicates in inches the distance 
of the anode from the plane of the compression ring. 

When the tube is unclamped it is neces¬ 
sary to pull up the metal tongue which is 
between the jaws of the clamp. The jaws 
of the damp should be held when this is done to prevent a sudden 
shock to the tube. The method of doing this is apparent from 
Figure 5. 


The Graduated 
Scale. 


Unclamping the 
Tube. 
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Figure 5.—Correct Wav to Unclamp Tube. 


Casters. 


When we came to the point of finding 
suitable casters for our radiographic table 
we scoured the country for something really good, and the best we 
could get was such as are used on hospital furniture ; but that was 
not good enough to suit the standards we had set, and the result 
was that we designed and are now making our own casters for this 
use. They are really wheels, not casters, for the word caster does 
not imply the service to which they are put and fulfill. 

Will Vever The top of the table will never warp, for 

y Va we have slotted it longitudinally with the 

rp ‘ grain of the wood and placed battens cross¬ 

wise of the grain, in the manner of an engineer’s drawing board. 
This insures against the breakage of plates, and is therefore a 
matter conducive to the operator’s ease of mind. 

The radiographic table is adapted to all 
kinds of service. It is usable not only for 
straight radiographic work, but also for 
treatments of all kinds. The tube may be adjusted to cover any 
spot on the table top, and it may be tilted sufficiently to obtain 
practically every adjustment an X-Ray operator could ever desire. 


All Kinds of 
Service. 


R3087. Roentgen Radiographic Table, 1906 Model, complete 

as shown in Figure 1 iTube not included), . . $80.00 

In addition to the table itself with tilting end, the apparatus includes: 
Three compression rings, having respective diameters of 5, 6}4 and 9 
inches; three lead diaphragms, with diameters of 2, 2 ]A and 3 inches 
respectively; holder for X-Ray tube; holder for ventril tube; lead glass 
protective shield for tubes up to t'A" diameter. 

B3088. Roentgen Radiographic Table.$86.00 

Exactly the same as B3087, except that the lead glass protective 
shield is large enough for tubes up to 8" diameter. 
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Figure 6 .—Roentgen Tube Stand With Accessories 

Roentgen Tube Stand 

witb 

Glass Shield and Diaphragms. 

T HH name of this piece of apparatus is completely descriptive in 
itself. It is our regular tube stand equipped with a glass 
shield. The clamp for the tube is of our new type described on 
page 7 of this circular. 

The construction is very rigid and substantial throughout. 
The removable lead diaphragms (not easily seen in the illustration) 
are the same as those described and illustrated on pages 3 and 4. 


B 5095. Roentgen Tube Stand . $15.00 

B 3096. Clamp for Ventril Tube . 2.25 

B 3097. Lead Glass Protective Shield . 5.75 

B 3098. Set of Lead Diaphragms . 2-*5 


* For tubes not larger than 6' 3 " diameter. 
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Ovid in Resonator and Tesla Coil 

with 

Resonator Electrode. 


W E have hesitated to announce ourselves as makers of high fre¬ 
quency apparatus, although we have been making it for 
some time. 

Our patrons will understand us when we say that there has 
been a period of doubt about the therapeutic value of high frequency 
current. 

But some of our own apparatus has been out in the hands of a 
few of the best X-Ray workers long enough to assure us that "it 
really is of value.” We therefore present our standard type of 
Oiidiu Resonator and Tesla Coil, together with something new, 
which is an adjunct to them. 
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Figure 8.-Resonator Electrode. 


Resonator Electrode. 



HIS is a form of electrode designed to be attached to the Tolu 


Coil terminals or to the Outlin ltesonator by a cord, just as 
are the regular vacuum electrodes. It gives a fine, long, soft, ef- 
fleuve, much superior to the eltleuve obtained in any other way, 
and is used to apply the eltleuve or the spark. The latter is readily 
obtained by holding the electrode somewhat closer to the patient 
than when administering the eftleuve. 

It is really a success—a decided improvement—in the produc¬ 
tion of the much desired eltleuve, giving enough that there is very 
little danger of sparking the patient when the eltleuve alone is 
wanted. 

The ICesoiintor Electrode is a new and good thing. We have 
no hesitancy in recommending it to our customers as one of the 
very best things in high frequency work. 

B 3242. Oudin Resonator with Resonator Electrode.$67.50 

B 3243. Oudin Resonator, Tesla Coil, and Resonator Electrode . 95.00 

B 3244. Set of Vacuum Electrodes. 5.00 


March 28.1905. 


" Tile new ‘ Jumbo* Coll lias exceeded the claims made for it, and Mr. 
Snook should certainly be congratulated on building such a powerful 
and efficient coil. 

" Of all the X-Ray np|ianttus I have used, this coil is certainly the most 
powerful one. With it a good radiograph can be made of any part of the 
body in from one-half to ten seconds. I have even succeeded in making 
a hip-joint in one second. 

••The quickest ami best radiographs were made with the Roentgen 
Ammeter, reading between 15 and to mil-am|>eres.'* 


April 3 . ' 90 S- 


'■ During the |>ast eighteen mouths We have purchased from you for our 
X-Ray Department one iR-inch anti one 24-inch induction coil, with 
Roentgen mechanical and electrolytic interrupters; one Roentgen mill!- 
ammeter; one combined Oudin and Tesla high frequency coil and 
resonator, and numerous other parts of an X-Ray equipment, and have 
found ail these appliances to be perfectly satisfactory' in everyway. Vonr 
attention to furnishing supplies and making repairs has aided us greatly 
in handling the large amount of skiagraphic and therapeutic work at 
hand, and we take pleasure in commending your ability to furnish the 
best quality of X-Ray apparatus.” 
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Fiuure 9 —Model i Conductor Reels. 

Conductor Reels. 

T HIS is something new and is the most convenient little thing 
that we have ever produced. It is a nickel-plated brass reel, 
which carries about nine feet of flexible conductor for connecting 
the X-Ray tube to the high tension terminals of the induction coil. 
A spiral steel spring inside the body of the reel winds the wire up 
automatically like a window shade—with this exception that there 
isn’t any catch to it—for the spring always pulls the slack out of 
the wire. 

A substantial wire terminal is on the end of the wire for hook¬ 
ing into the tube terminals, and a porcelain eyelet with a wooden 
stop secure the proper winding of the conductor on the reel. 

When they are adapted to Roentgen Coils they are merely 
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F-icurg io.—M odel 3 Conductor Reels. 

set on top of the terminals in the place of the regular style of series 
spark gaps. 

The reel is mounted upon a series spark gap [as shown in fig¬ 
ure 9, for use in this manner. 

When the reels are to be adapted to some make of coil other 
than our own, we can send them out like figure 10 with a little 
nickeled brass plate with screw holes for fastening to any kind of 
a surface with screws; or the brass plate can be had with the reel 
and series spark gap as shown in figure 9. 

Only an X-Ray operator can appreciate how convenient this 
reel is, for it does away with all curling of the wires over lead-pen¬ 
cils and similar annoying expedients used in an attempt to dispose 
of the troublesome “ slack in the wires.” 

As above noted the reels are designed so that they may be 
attached to any make of coil, and we are sure that they satisfy con¬ 
ditions which for a long time have been annoying. 

R 3055. Roentgen Conductor Reels, per pair (A\odcl 1). $5.00 

B 3056. “ •* “ " “ (Alodel 2 ) .5.00 

July j. 1905- 

•'The Portable Coil and Interrupter arc very efficient, and I am very 
inucli pleased with the outfit. It is very coniiuict, and I can place it in 
ntyautomobile without any trouble; and still there is sufficient energy 
with a tube low enough to allow mil-ampcrcs to pass to make a kidney 
stone of a man weighing i.\5 pounds in .ys seconds. 

" The Interrupter is the most efficient l have ever seen working on 

alternating current. I have used it with a-and several othet coils 

which I have outside, and it works splendidly on each with the proper 
adjustment. Then, as soon as the treatment was given, the ltd was 
screwed down lightly on the jar anil I took it tothenevt patient's house." 

Dec. 14. 1905. 

“ Although I already have two Portnblc Coils, I must have something 
of your manufacture to put die finishing touch to nty equipment." 
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Figure u.—Switch-Board for Wall. 


Switch-board for Wall. 

T HE switch-board illustrated above is designed for mounting 
upon the wall and is a very convenient disposition of the 
switches, instruments, etc., when economy of floor space is a promi¬ 
nent factor in determining the type of apparatus to be installed. 

The particular switch-board shown has mounted upon it an 
ammeter, pilot lamp, fuses, pole-changing switch, switch for chang¬ 
ing from mechanical to electrolytic interrupter, condenser switch, 
mechanical interrupter and connect-ions necessary for the coil, elec¬ 
trolytic interrupter and the line. 

We arelprepared to furnish switch-boards of special design and 
equipment to meet the demands of individual customers. 

Prices on application. 
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Miiller H eavy Anode Tubes. 


B520; (ij). Diameter of bulb, 6" . . $22.50 

B3206 (13./). Diameter of bulb, 6 ,,{ \«. 2S-°o 


"Same as B3205, with addition of glass mantle around anode. 





Miiller Water Cooled Tubes. 


B}2o-s 14'. Diameter of bulb, 7 // . $45.00 

Bj2o<) (14a). Diameter of bulb, 8"-\.. .. 55.00 

•Provided with double regulator. 
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GundelacH Light Anode 

Tubes. 


83215 (3). Diameter of bulb, 5" . $12.50 

B32i6 (4). Diameter of bulb, 5!*" . 15-00 



GundelacH Heavy Anode 

Tubes. 


B3219 (C). Diameter of bulb, 5 yi" . $22.50 

B3220 (D). Diameter of bulb, 6". 25.00 

B3221 (F). Diameter of bulb, 6 yi" .. 50.00 

B3222 (G). Diameter of bulb, 8". 40.00 
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COUNTWAY LIBRARY OF MEDICINE 

RC 

*3 78.5 
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HARVARD MEDICAL 
LIBRARY 



RONTGEN 


THE LLOYD E. HAWES 
COLLECTION IN THE 
HISTORY OF RADIOLOGY 


^Harvard Medical Library 
in the Francis A. Countway 
Library of Medicine-Boston 


VERITATEM PERMEDfCJKAM Qi/^ERAAIUS 
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“Roentgen” Equipments 


We served the interests or our Customers 

BEST BY NOT EXHIBITING AT THE LOUISIANA 

Purchase Exposition: and therefore have 
no awards or medals to advertise. 


JAMES G. BIDDLE. 

1112 and 1114 Chestnut Street, 

(sixth FLOOR. STAFFORD BUILDING.) 


PHILADELPHIA. U. S. A. 
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EXPLANATORY. 


TN this pamphlet we illustrate various styles of mounting X-Ray 
Apparatus; and also give a partial representative list of coils we 
have sold, together with extracts from some letters of commendation, 
the originals of which are on file. 


We believe intending buyers of X-Ray Apparatus will be very 
much interested in what follows; especially in the different methods 
of arranging coils with reference to accessory appliances. 

It will be a pleasure to explain in detail the advantages-of any 
particular style of mounting which may be fancied; as well as to 
submit an estimate for same, based on the size of coil selected and 
nature of operating current to be used. 

Whenever possible, it is well for interested physicians to call 
here and inspect our working exhibit of X-Ray and Electro-Medical 
Apparatus. It is worth a special trip to Philadelphia, should that be 
necessary; and we are glad to demonstrate results, even though no 
immediate order is in prospect. To see an X-Ray machine “ work ” 
means a great deal more than to depend on catalogues or corre¬ 
spondence. 

At all times we carry a large stock of X-Ray tubes for coils 
and static machines. A customer who calls here for the purpose 
may have the privilege of selecting tubes by actual test, without 
extra charge. Many persons count this of much importance. 


** High quality” rather than ‘‘low cost” is our constant aim, 
although it is true that our prices arc very reasonable if quality 
receives proper consideration. We mean to supply only the best 
quality of apparatus. 

State requirements and write for Catalogue 525. 


July, 1905. 


JAMES G. BIDDLE. 

General Sales Agent, 

ROENTGEN MFG. CO. 
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Typical 

“Roentgen” Equipments. 

Pennsylvania hospital, . Philadelphia. 

Roentgen “Jumbo” Coil with self-starting mechanical and electrolytic 
interrupters ; operated from 110 v. direct current. 

Hahnemann hospital, . Philadelphia. 

Roentgen “ Jumbo " Coil with self-starting mechanical and electrolytic 
interrupters ; operated from 1 to v. direct current. 

Chester Co. hospital, . West Chester, Pa. 

Roentgen “Jumbo” Coil with self-starting mechanical and electrolytic 
interrupters; operated from 1 to v. direct current. 


March is, 1905. 

" The new ' Jumbo' Coil has exceeded the claims made for it, and Mr. 
Snook should certainly be congratulated on building such a powerful and 
efficient coil. Of all the X-Ray apparatus 1 have used, this coil is cer¬ 
tainly the most powerful one; with it a good radiograph can be made of 
any part of the body in front one-hall to ten seconds. I have even suc¬ 
ceeded in making a hip joint in otic second. The quickest and best 
radiographs were made with the Roentgen Ammeter reading between 
IS and jo mil-nniperc.s." 

Keh. to, T005. 

" The coil is most satisfactory—far ahead of any one that I have ever 
seen. The spark length can be regulated to a millimeter—anything front 
half an inch to 12 inches. This is especially convenient in experimental 
work." 

April 3. too5. 

“ The 18-inch coil which I bought from you January, 1004, has been in 
use on an average of five hours each day. anti has given |>erfecl satis¬ 
faction." 


Dr. Frank E. Peckhani, . Providence, R. I. 

Roentgen “Jumbo” Coil with self-starting mechanical and electrolytic 
interrupters ; operated from 250 v. direct current. 

Dr. Russell H. Boggs, . Pittsburgh, Pa. 

Roentgen “Jumbo” Coil without interrupters; used with mercury 
and electrolytic interrupters on no v. direct current 

Dr. Preston M. Hickey . Detroit, Mich. 

Roentgen “Jumbo” Coil without interrupters; used with electrolytic 
interrupter on 220 v. direct current. 
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“ Style A” Mounting. 


c 

> 


ncunc 1 



Roentgen Coil, tvith primary of variable inductance, self-starting mechanical 
interrupter, and adjustable mica condenser for same, mounted on plain table, 
with no volt rheostat beneath. The rheostat handle projects through top of 
table and moves over a graduated scale. Woodwork, oak or mahogany. 
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University of Penna. Hospital,. Philadelphia. 

24" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from 110 v. direct current. 

Medico Chirurgical Hospital,. Philadelphia. 

20" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters : operated from 110 v. direct current. 

German Hospital,. Philadelphia. 

2o ,/ Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from no v. direct current. 

University of Penna. (Physical Laboratory) . . Philadelphia. 

2o /y Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from 110 v. direct current. 


April 4.1905- 

" The Roentgen X-Ray equipment which you placed in my office last 
June has given perfect satisfaction 

•' I believe it to be one of the best on the market, ami as such has my 
unqualified approval. I can most heartily recommend it in every detail." 

April 3, 1905. 

" During the past eighteen months we have purchased from you for our 
X-Ray Department one iS-inch and one 24-inch induction coil, witii 
Roentgen mechanical and electrolytic interrupters; one Roentgen milli- 
ammeter; one combined Oudiu and Tesla high frequency coil and 
resonator, and numerous other parts of an X-Ray equipment, and have 
found all these appliances to he perfectly satisfactory in every way. Your 
attention to furnishing supplies and making repairs has aided us greatly 
in handling the large amount of skiagraphic and thcra|x.-ulic work at 
hand, and we take pleasure in commending your ability to furnish the 
best quality of X-Ray apparatus." 


John B. Stetson Hospital.Philadelphia. 

20" Roentgen Coil with self-starting mechanical interrupter ; operated 
from 220 v. direct current. 

Orthopaedic Hospital, . Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from no v. direct current. 

Episcopal Hospital. Philadelphia. 

1 S' 7 Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from 110 v. direct current. 

Dr. Wisner R. Townsend,.New York City. 

l8 ,/ Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from no v. direct current. 
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“ Style B ” Mounting. 



FIGUHC 2 

Roentgen Coil, with primary of variable inductance, mounted on handsome 
cabinet. An electrolytic interrupter is placed within the cabinet. On top at 
one end is a marble board on which are mounted—Weston Ammeter, controll¬ 
ing rheostat for i io volts, necessary switches and fuses. Woodwork, oak or 
mahogany. 
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University of Penna. hospital,. Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from 110 v. direct current. 

Mexican Central Railway.Aguiscalantes, Mexico. 

18" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; o|>erated from 110 v. direct current. 

Dr. J. W. Ellenberger.Harrisburg, Pa. 

18" Roentgen Coil with self-starting mechanical and electrolytic intei- 
rupters ; operated from 110 v. direct current 

King’s County Hospital,.Brooklyn, N. Y. 

18" Roentgen Coil with electrolytic interrupter ; operated from no v. 
direct current. 

April 3, 

“The X-Ray apparatus which you installed in my office over a year 
ago continues to give the greatest satisfaction, as it always has done since 
selling it up. 

“ I have found no defects nfter running it very hard for radiographic 
work ; in fact, to cut down the exposure, I have sometimes waited cxpccl- 
anlly for * something to happen • as the full force of the current was thrown 
through the coil, but it has shown not the slightest inclination to cease 
giving its maximum spark. 

“ The thickness ami quality of the spark 1 have never seen on another 
apparatus listed at the same spark length, and I know that it surjiasscs 
• many coils rated at much longer spark length. 

“ The electrolytic interrupter has given no trouble whatever, and runs 
whenever called upon. It has never * choked ' w hile running. 

“ If I were to purchase another coil it would be one of your make." 

Dr. G. E. Pfahler,. Philadelphia. 

18" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from no v. direct current. 

Grace Hospital, .New Haven, Conn. 

18" Roentgen Coil with self-starting mechanical interrupter; oper¬ 
ated from 1 to v. direct current. 

Dr. F. H. Baetjer,.Baltimore, Md. 

18" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated by motor-generator from 220 v. direct current. 

St. Joseph’s Hospital.Baltimore, Aid. 

18" Roentgen Coil with self-starting mechanical interrupter ; operated 
by motor-generator from 1 to v. alternating current. 

Dr. W. G. Erving.Washington, D. C. 

18" Roentgen Coil with electrolytic interrupter ; operated from no v. 
direct current. 
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" Style C ” Mounting. 



riGUPC 9. 

Roentgen Coil, with primary of variable inductance, mounted on desk-form 
table. Self-starting mechanical and electrolytic interrupters are provided, as 
well as Weston Ammeter, Weston Voltmeter, controlling rheostat for 110 volts, 
adjustable mica condenser, switches, fuses, etc. A marble switchboard is used. 
Woodwork, oak or mahogany. 
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Pottsville Hospital . Pottsville, Pa. 

iS" Roentgen Coil with self-starting mechanical interrupter ; operated 
by motor-generator from nov. alternating current. 

Dr. J. H. Metzerott, . Washington, D. C. 

iS" Roentgen Coil with self-starting mechanical interrupter ; operated 
from 110 v. direct current. 

Emergency Hospital, . Buffalo, N. Y. 

iS" Roentgen Coil with self-starting mechanical interrupter; operated 
by motor-generator from 110 v. alternating current. 

Methodist Hospital, . Philadelphia. 

tS" Roentgen Coil with electrolytic interrupter ; operated from 220 v. 
direct current. 

April 5. 1905. 

“ 1 am willing to testify hereby that all the apparatus made by the 
Roentgen Mfg. Co. for our Pepartineni of Physics is proving to be 
entirely satisfactory. You may cxjicct a continuance of our patronage 
from time to time as our needs may require and our resources permit." 

April 5,1905. 

" It Is with pleasure tirnl I express my complete satisfaction with the 
X-Ray machine purchased from you. 

*' I find the Roentgen equipment, including iS-inch coil with mechanical 
interrupter, capable of doing quicker and better work than any other I 
have seen. 

" I would recommend it both for the thera|>cutic and diagnostic use, 
especially to the inexperienced operator, owing to its simplicity." 

April it. 1905. 

" It is a pleasure to me to be able to say that the iS-inch coil which you 
sold to me a year or more ago has been entirely satisfactory in every 
res|K-cl. If I were purchasing a new X-Ray outfit, I do not know where 
I could find a better." 

Dr. Percy Brown, . Boston, Mass. 

18" Roentgen Coil with electrolytic interrupter ; operated from no v. 
direct current. 

U. S. Post Hospital, . Fort Myer, Va. 

16" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated by motor-generator from 500 v. direct current. 

Barnard Sanitarium, . Baltimore, Md. 

15" Roentgen Coil with self-starting mechanical interrupter; operated 
by dynamotor from 220 v. direct current. 

Dr. Robert P. Cummins, . Germantown, Pa. 

15" Roentgen Coil with self-starting mechanical interrupter; operated 
from no v. direct current. 
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“ Style D ” Mounting. 



FIGURE 4. 

Roentgen Coil, with primary of variable inductance, mounted on handsome 
open cabinet. Self-starting mechanical and electrolytic interrupters are pro¬ 
vided (the latter not shown), as well as Weston Ammeter, Weston Voltmeter, 
controlling rheostat for 110 volts, adjustable mica condenser, switches and fuses. 
The regulating parts are placed on a marble switchboard. Woodwork, oak or 
mahogany. 
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St. Luke's Hospital, . South Bethlehem, Pa. 

15" Roentgen Coil with three-anode electrolytic interrupter ; operated 
from no v. alternating current. 

Mr. W. C. Fuchs, . Chicago, III. 

15" Roentgen Coil with self-starting mechanical interrupter ; operated 
from 20 v. storage hatter)-. 

Dr. Wm. F. Muhlenberg . Reading, Pa. 

15" Roentgen Coil with self-starting mechanical interrupter ; operated 
from t to v. direct current. 

Miss. A. & M. College, . Agricultural Coll., Miss. 

15" Roentgen Coil with self-starting mechanical interrupter; operated 

from 110 v. direct current. 

February 2S, 1905. 

" In answer lo your letter of tire *5tli, |>crmil me to say that 1 am still 
very much pleased with the 'Jumbo'coil, lit regard to the reading of 
the iniDiaiiiiiicler on the two machines, the ‘ Jumbo' coil will read 15 mil- 
amperes when the tube is backing up a pmnllel spark of 4 incites, w hile 
the other coll will read between eight and nine, hacking up the same 
parallel spark. In regard to the speed, I have not made sufficient number 
of pictures up to the present time to give anything very definite in com¬ 
parison to speed. However, there is no question that the coil, giving a 
larger output, w ill certainly do quicker work. I have made a chest picture 
in one second, a hip joint in five seconds, and a kidney stone picture in 
ten seconds with tile ‘ Jumbo 1 coil. 

" I also like the apparatus very much for treatment when working on 
the mercury interrupter." 


Dr. W. B. Ewing.Pittsburgh, Pa. 

15" Roentgen Coil with self-starting mechanical, mercury and electro¬ 
lytic interrupters ; operated from no v. direct current. 

Dr. Frank C. Moyer.Baltimore, Md. 

IS" Roentgen Coil with self-starting mechanical and electrolytic inter¬ 
rupters ; operated from 220 v. direct current. 

Cottage State Hospital. Phillipsburg, Pa. 

15" Roentgen Coil with self-starting mechanical interrupter ; operated 
by motor-generator from 500 v. direct current. 

Dr. Homer E. Smith, .Norwich, N. Y. 

15" Roentgen Coil with self-starting mechanical interrupter ; operated 
by storage batteries. 

University of Penna. Hospital. Philadelphia. 

12" Roentgen Coil with self-starting mechanical interrupter; operated 
from 110 v. direct current. 
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“Style E.” Mounting. 



riGURC 9. 

Roentgen "Jumbo" Coil, with primary of variable inductance, mounted 
on handsome o|>en cabinet. Self-starting mechanical and electrolytic interrupt¬ 
ers are provided (the latter not shown), as well as Weston Ammeter, Weston 
Voltmeter, controlling rheostat for no volts, adjustable mica condenser, 
switches and fuses. A marble switchl>oard is used and a Roentgen Ammeter 
for the tube circuit is attached to the coil. Woodwork, oak or mahogany. 
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Rensselaer Poly. Institute. Troy, N. Y. 

!2 // Roentgen Coil with self-starting mechanical interrupter; operated 
from 110 v. direct current. 

Dr. Robert C. Parrish,.Youngstown, O. 

12" Roentgen Coil with electrolytic interrupter ; operated from no v. 
alternating current. 

Dr. E. S. Gifford,. Philadelphia. 

12" Roentgen Coil with electrolytic interrupter ; operated from no v. 
alternating current. 

Dr. J. Williams Lord.Baltimore, Md. 

12" Roentgen Coil with self-starting mechanical interrupter; operated 
by dynamotor from 220 v. direct current. 


April 8, K305. 

“ In answer to your inquiry of recent date, would say that the X-Ray 
apparatus, made by Roentgen Mfg. Co. and purchased from you some 
two years ago, has been ill use pretty constantly in the treatment of 
various pathological conditions and in skiagraphing all (arts of the body, 
and that it has been thoroughly satisfactory for all purposes." 

April 15, 1005. 

" 1 am making a lot of beautiful abdominal plates in from six to fifteen 
seconds." 

April 6, 1905. 

" I have always refrained from advertising work, and have never 
given a testimonial since I graduated in medicine, or would gladly 
comply with your request. 

*' Shall he glad to show the machine any time to any one yon may send 
here, and also show what has been done with it." 

Drs. McCalla & Maxey,. Boise, Idaho. 

12" Roentgen Coil with self-starting mechanical interrupter ; operated 
by motor-generator from no v. alternating current. 

Hillhouse high School.New Haven, Conn. 

12" Roentgen Coil with self-starting mechanical interrupter; operated 
from 1 to v. direct current. 

Dr. A. Samuels.Baltimore, Md. 

12" Roentgen Coil with self-starting mechanical interrupter; operated 
by motor-generator from 1 io v. alternating current. 

University hospital,. Charlottesville, Va. 

12" Roentgen Coil, to be used with electrolytic interrupter on no v. 
direct current. 
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“Style F” Mounting. 



FIGURE 6. 


Roentgen Coil, with primary of variable inductance, mounted on handsome 
cabinet with glass doors. Self-starting mechanical and electrolytic interrupters, 
are provided (the latter not shown), as well as Weston Ammeter, Weston Volt¬ 
meter, controlling rheostat for 1 to volts, adjustable mica condenser, switches, 
iuses and pilot lamp. The regulating parts are mounted on a vertical marble 
switchboard. Woodwork, oak or mahogany. 
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Dr. N. J. Gelt ring,.Portland, Me. 

12" Roentgen Coil with self-starting mechanical interrupter ; operated 
from 110 v. direct current. 

Dr. Wm. M. Cowles, . Ayer, Mass. 

12" Roentgen Coil with self-starting mechanical interrupter ; operated 
by motor-generator from 110 v. alternating current. 

Johns Hopkins University,.Baltimore, Md. 

12" Roentgen Coil with self-starting mechanical interrupter ; operated 
from storage batter) - . 

Chestnut Hill Hospital,. Philadelphia. 

12" Roentgen Coil with self-starting mechanical interrupter; operated 
from storage batten - . 

April 12, 1905. 

" The machine which you installed tor me last autumn has been work¬ 
ing in a perfectly satisfactory manner, anil the lime element has been 
reduced appreciably since 1 have tried putting the rheostat handle around 
further. Some difficult cases of coxitis and of renal calculus have been 
very successfully negotiated of late; in fact, I have had no failures in 
that line so far. As for the smaller joints, my radiographs have been 
very’ successful, even when taken through plaster casts. As a diagnostic 
aid I find it invaluable. As you know, I do no therapeutic work what¬ 
ever.” 

April 17, 1905. 

“Some nine mouths ago we installed in our office one of your 12-inch 
coils, mechanical interrupter, with which we have done very satisfactory 
work. Our radiographs of the chest arc particularly satisfactory.” 


Dr. Albertus Cotton,.Baltimore, Md. 

12 // Roentgen Coil with self-starting mechanical interrupter ; operated 
from 220 v. direct current. 

U. S. Dept, of Agriculture,.Washington, D. C. 

12" Roentgen Coil without interrupter; used with electrolytic inter¬ 
rupter on no v. direct current. 

Dr. Frank C. Parker. Norristown, Pa. 

12" Roentgen Coil with electrolytic interrupter ; operated from no v. 
direct current. 

Dr. Christian Deetjen,.Baltimore, Md. 

9" Roentgen Portable Coil with self-starting mechanical interrupter; 
operated from storage battery. 
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"Style G” Mounting. 



ncuftc r. 

Roentgen Coil, with primary of variable inductance, mounted on handsome 
cabinet with solid doors. Self-starting mechanical and electrolytic interrupters 
arc provided (the latter not shown) ; also Weston Ammeter, Weston Voltme¬ 
ter, controlling rheostat for ito volts, adjustable mica condenser, switches, 
fuses'and pilot lamp. A vertical marble switchboard is used, and a Roentgen 
Ammeter for the tube circuit is attached to the coil. Woodwork, oak or ma¬ 
hogany. 
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University of Penna. (Physical Laboratory), . . Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical interrupter; 
operated from storage battery. 

Dr. F. H. Baetjer.Baltimore, Md. 

9" Roentgen Portable Coil with self-starting mechanical interrupter; 
operated from storage battery. 

Dr. Percy Brown,.Boston, Mass. 

9" Roentgen Portable Coil with self-starting mechanical interrupter; 
operated from storage battery. 

Dr. A. P. Good.Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical interrupter ; 
operated from storage battery. 


April 13,1905. 

“ The iS-inch X-Ray outfit purchased from you for the Presbyterian 
Hospital has, I am informed by those who have charge of it, proven 
entirely satisfactory in every respect. Before buying it, 1 made extended 
inquiries in regard to the merits of the various machines, and have every 
reason to be satisfied with our purchase.” 

April 4, 1905. 

“ The X-Ray outfit, consisting of id-inch coil with variable inductance, 
mechanical and electrolytic interrupters, and an operating switchboard, 
supplied and installed by the Roentgen Co., has proven |>erfectly satis¬ 
factory. 

“ After two years' constant use I can unhesitatingly commend it as 
being simple in operation, durable in construction, and having the 
highest efficiency in X-Ray work.” 


Dr. J. F, Schamberg,. Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical interrupter ; 
operated from storage battery. 

Howard Hospital. Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical interrupter ; 
operated from storage battery. 

Dr. Cephas Whitney.Georgetown, Demerara. 

9" Roentgen Portable Coil with self-starting mechanical interrupter; 
operated from storage battery. 

Dr. John B. Shober,. Philadelphia. 

9" Roentgen Portable Coil with self-starting mechanical interrupter; 
operated from storage battery. 
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“Style H“ Mounting. 



pisurc a. 

Roentgen 24-Inch Coil, with primary of variable inductance, mounted on 
handsome cabinet with solid doors. Self-starting mechanical anti electrolytic 
interrupters are provided (the latter not shown) ; also Weston Ammeter, Wes¬ 
ton Voltmeter, controlling rheostat for 110 volts, adjustable mica condenser, 
switches, fuses and pilot lamp. A vertical marble switchboard is used, and the 
coil itself is placed on a special jx>rcelain base. Woodwork, oak or mahogany. 
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James G. Biddle, 1114 Chestnut Street, Philadelphia. 19 


“Style R” Mounting'. 



riGURC 9 . 

Roentgen Coil, with primary of variable inductance, mounted on iron 
standards. Self-starting mechanical and electrolytic interrupters are provided ; 
also Weston Ammeter, Weston Voltmeter, controlling rheostat tor no volts, 
adjustable mica condenser, switches, fuses and pilot lamp. A vertical marble 
switchboard is used, and a Roentgen Ammeter for the tube circuit is attached 
to the coil. There is very little woodwork. 
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20 James G. Biddle, 1114 Chestnut Street, Philadelphia. 



FIGURE tO. 

Our new dumbo Coil is built on the plan of a thick iron core 
with heavy wire for both primary and secondary. The parts are so 
proportioned and insulated that much higher efficiency than usual is 
secured; in fact, when run on no V. direct current, the effective 
energy push through an X-Ray tube is about 50% more than can be 
obtained from a standard type 20" coil of any good make. When 
operated on 220 V. direct current the output is greater still. A very 
small amount of “inverse discharge” is developed which is entirely 
eliminated by proper use of spark gaps or ventril tubes. 

Prominent experts who have seen or used the “Jumbo” 
coil pronounce it the best X-ltny machine on the market to-day. 
Here is what one of them says 

Pittsburgh, Pa., March 28, 1905. 

Mr. James G. Riddle, Philadelphia, Pa. 

Dear Sir The new “Jumbo" coil has exceeded the claims made for it, 
and Mr. Snook should certainly be congratulated on building such a powerful 
and efficient coil. 

Of all the X-Ray apparatus I have used, this coil is certainly the most 
powerful one. With it a good radiograph can be made of any part of the body 
in from one-half to ten seconds. 1 have even succeeded in making a hip-joint 
in one second. 

The quickest and best radiographs were made with the Roentgen Am¬ 
meter, reading between 15 and 20 mil-amperes. 

Yours very truly, 

(Signed) Russell H. Boggs. 

The “Jumbo” coil is mounted in various ways and with differ¬ 
ent interrupters, to meet the special needs of each case. 


(C) Jeff Behary 2019 


1164 






(C) Jeff Behary 2019 


1165 








(C) Jeff Behary 2019 


1166 







COUNT WAV Of MEDICINE 


7P.5 


(C) Jeff Behary 2019 


1167 





(C) Jeff Behary 2019 


1168 




(C) Jeff Behary 2019 


1169 



HARVARD MEDICAL 
LIBRARY 



RONTGEN 


THE LLOYD E. HAWES 
COLLECTION IN THE 
HISTORY OF RADIOLOGY 


^Harvard Medical Library 
in the Francis A.Countway 
Library of Medicine -Boston 


VTRITATEM PER MEDICItfAtf QJJ/ERAMUS 


(C) Jeff Behary 2019 


1170 




















» 












(C) Jeff Behary 2019 


1171 









(C) Jeff Behary 2019 


1172 




Catalogue (j part 9 



(C) Jeff Behary 2019 


1173 



























































(C) Jeff Behary 2019 


1174 



X-RAY APPARATUS. 


COMPLETE OUTFITS 
AND ACCESSORIES 

FOR 

X-RAY LABORATORIES 


FOURTH EDITION 


TRADK 



MARK 


The Kny-Scheerer Company 

404 to 410 WEST 27th STREET 
New York, U.S.A. 


(C) Jeff Behary 2019 


1175 











CLASSIFIED INDEX 


Page 


TITLE PAGE 

CLASSIFIED INDEX . 2 

PREFACE . 3 

TERMS. 5 

GENERAL REMARKS . 6 


PRICE LIST 

a. Induction Coils 

b. Interrupters 


1. Mechanical Interrupters with a Reciprocating Motion . 9 

2. Mechanical Interrupters with a Rotary Motion .—. 9 

3. Electrolytic Interrupters . 11 

c. Switchboards and Regulating Devices 

1. Rheostats . 13 

2. Switchboards for Induction Coils with Mechanical Interrupter. 13 

3 Switchboards for Induction Coils with Electrolytic Interrupter. 14 

4. Switchboards for the Alternate Use of the Coils with the Mechanical and 

Electrolytic Interrupter . 15 

5. Switchboards for Instantaneous and Tele-Exposures . 16 

6. Modifications of the Switchboards . 17 

d. Sources of Electric Current 

1. Storage Batteries . 19 

2. Isolated Power-Plants . 19 

3. Motor Generator Sets . 20 

4. Generators . 20 

5. Electrolytic Valve Cells . 20 

e. X-ray Tubes and Accessories 

1. Valve Tubes . 21 

2. Spark Gaps . 24 

f. Tube Holders and Tube Stands . 25 

g. Fluorescent Screens . 28 

h. Diaphragm Apparatus, Treatment, Skiagraphic and Examining Tables....- 29 

i. Protective Appliances for Operator . 40 

k. Orthodiagraphs . 41 

l. Measuring Devices ... 44 

m. Accessories for X-ray Laboratories . 29 

n. Accessories for Radiography . 53 

o. Equipment for the-Dark Room and Positive Process . 63 

p. Suggestions for X-ray Installations . 64 

q. Assortments of Accessories for X-ray Laboratories . 74 


APPENDIX 

Abridged List of Apparatus for High Frequency Therapy 


Arsonvalisation. 76 

Figuration . 77 

Alphabetic Index. 78 


Copyright 1908 by Thf. Khv-Schiereh Comi'awv. New York. 


■ 


■ 


(C) Jeff Behary 2019 


1176 





















































PREFACE 


INCE the publication of our last X-ray Catalogue, in 1905, no inventions of epoch- 
making importance in the domain of the X-ray technique have become known, 
despite the fact that physicians, physicists and X-ray technologists have been assidu¬ 
ously at work in the attempt to perfect this young branch of science. 

The progress made during this time refers to the more extended and deepened applica¬ 
tion of the rays in diagnosis and therapy, to an improvement of known devices and the con¬ 
struction of a few new special instruments. 

No doubt many new models of X-ray apparatus and auxiliary instruments have been put 
upon the market, but only few of them could satisfy for any length of time the practical re¬ 
quirements in regard to facile handling, reliable and economic operation and pleasing appear¬ 
ance. 

The selection of the new apparatus, which have found a place in the present Catalogue, 
has therefore been made with strictest regard to the above considerations, and all the devices 
admitted to these pages are guaranteed as to their reliability. 

In the accomplishment of this task we had the continued valuable support of prominent 
Roentgenologists, who unselfishly allowed us to profit by their practical experience; and w'e 
take this opportunity to express our sincere thankfulness for all these friendly suggestions, which 
have been placed at our disposal in the past, and a continuance of which we shall with equal 
gratitude acknowledge in the future. 

THE Reiniger, GebbeRT & SchaLL Company, of Erlangen, Ccrniany. which has re¬ 
cently consolidated with the well-known firm of W. A. HlRSCHMANN, of Berlin, Cerman}/, 
has established with us a system of practical interchange of ideas resulting from experiments on 
both sides, which we have found to be of great value. Both establishments above mentioned 
have for a great many years enjoyed the reputation of being the leading houses of the world in 
the electro-medical field and particularly in that of X-ray technique. 

These advantages have placed us in a position to entertain gratifying relations with 
authorities in London, Paris, Vienna. Berlin and Hamburg, so that in our Central Office there 
is a steady confluence of important new impulses and ideas, all of which undergo careful study 
and investigation at the hands of our technically trained staff. 

In the manufacture of our goods thoroughly reliable construction is our first and leading 
principle. At the same time we attach the utmost importance to the handy and practical arrange¬ 
ment of all parts, taking particular care to protect the operator against the effects of rays and 
the accidental contact with current carrying parts. 

The most effective and practical method for the prevention of X-ray bums consists in 
shielding off the undesired rays at the source, the X-ray tube, which policy is represented in 
our diaphragm apparatus. 

All of our apparatus are built with due regard to the rules established by tbe National 
Board of Fire Underwriters. 
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X-RAY APPARATUS—Prefact. 


Each apparatus supplied by us is accompanied by precise directions for use. Their 
careful observation will place the physician in a position to erect, ready for use, any of our 
apparatus without the assistance of an electrician, should such be desired. 

The attention we have always devoted to all instruments and apparatus applicable in 
X-ray technique, of course also includes the auxiliary instruments and articles of consump¬ 
tion, and it is needless to state that also in this respect we have succeeded in supplying our 
clients with the very best. 

Thus we have acquired a number of Patents and sole control for the United States and 
Canada of important inventions, of which we mention: 

IVEHNELY’S Electrolytic Interrupter. U. S. Patent No. 670,142. 

MUFFLER for IVehnelt's Electrolytic Interrupter, Patent Applied For. 
ORTHODIAGRAPH. M.-L.-D., U. S. Patent No. 720,599. 

X-RAY PLATES , Schlcussner’i Double Coated. 

X-RAY TUBES, Muellers Cenuinc, Various Types. 

Each one of these objects enjoys such excellent reputation with the professional X-ray 
operator, that it will hardly be necessary at this place to point out their particular advantages, 
but in the interests of prospective purchasers we feel compelled to earnestly caution against the 
acquisition of illegal, and as a rule, much inferior imitations of above apparatus. 

In addition to the information contained in this Catalogue, we are always prepared to 
furnish special estimates upon request, and respectfully court inquiries to that effect. 

We are particularly desirous of submitting plans and estimates for installations of com¬ 
plete X-ray laboratories for specialists and sanatoria. In this particular branch our experi¬ 
ence is of the widest, and interested physicians, superintendents of hospitals, etc., are cordially 
invited to avail themselves of the services and advice of our experts. 

We wish to call attention to our extensive exhibit of Electro-Medical Apparatus, at our 
premises, where the same are demonstrated under working conditions. 

Respectfully, 

THE KLNY-SCHEERER CO. 

No. 404-410 W. 27th St., corner 9th Ave. 

Electrotypes. —To authors writing text-books, articles in periodicals, etc., we cheerfully 
furnish our electrotypes without charge. 



THE KNYSCHEERER COMPANY’S LABEL GUARANTEES HIGHEST STANDARD. 

— 4 — 


(C) Jeff Behary 2019 


1178 












Thorax, taken with Intensifying Screen 
in ‘As tit- of a second at a distance of 24 inches. 



Stomach, taken with Intensifying Screen 
in V«s th. of a second at a distance of 24 incites. 


(C) Jeff Behary 2019 


1179 













(C) Jeff Behary 2019 


1180 










X-RAY APPARATUS—Terms. 


TERMS 


accurate execution of orders. The privilege is reserved to deviate from details of designs 
as represented by illustrations whenever by desirable changes in construction the effici¬ 
ency of an apparatus can be improved. 

All the goods quoted in this catalogue are ordinarily kept in stock so can be for¬ 
warded within a reasonably short time after receipt of order. The latter will be acknowl¬ 
edged promptly and the probable date of shipment given. 

Whenever instruments and apparatus have to be made specially to order and vary 
from our regular catalogue patterns a deposit equal to 25% of their approximate is to be 
paid in advance. Such special goods cannot be returned for credit or exchange. 

In the absence of specific instructions, goods will be despatched by the route that 
commends itself to our judgment as the most expeditious, secure and economical. 

We employ a staff of skilled packers and use every precaution to insure safe trans¬ 
sit. Goods are delivered by us free to transportation company and after obtaining from 
the latter receipt acknowledging that our shipment has been taken over ” In good order" 
our responsibility for damage or breakage ceases. 

We are prepared to Insure our goods against damage or breakage in transit 

at the following rates : 

SEVEN PER CENT, of invoice value on all'glass ware 
Including X-Ray tubes. 

THREE PER CENT, of Invoice value on all other 
apparatus. 

OUR TERMS arc net cash. All accounts due and payable after 30 days from date 
of invoice; interest to be charged on accounts overdue. 

A cash discount of 2% will be allowed on all bills paid within ten days from date 
of invoice. 

It is desirable that names and addresses of customers should be distinctly written. 
Prospective purchasers will facilitate prompt execution of their orders by furnishing New 
York Trade references a« to therr financial responsibility. 

EXPORT ORDERS must be accompanied by remittance in full, or by satis¬ 
factory New York or London Trade references. Bankers’ drafts, drawn at sight on New 
York or London Agents, or Post Office Orders, are the most advantageous methods of 
sending cash. On large foreign orders we arc prepared to accept 25% of the value with 
the order and draw for balance through a banker against delivery of bill of lading. 
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HIS Catalogue supersedes former editions and all previous quotations are herewith 
cancelled. 

When describing apparatus please refer to catalogue numbers so as to insure 
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X-RA) APPARATUS — Cercral Remarks. Induction Coils. 



. Induction Coil with Condenser 

General Remarks. 

Roentgen Rays, called X-rays by their discoverer, arc, in the light of our present knowl¬ 
edge, an indisputed, first class diagnostic agent in both surgery and internal medicine, 
results being always instructive and demonstrative. 

Roentgenoscopy or Radioscopy, the translumination with the screen, and Roentgenog¬ 
raphy or Radiography, the photography with X-rays, serve, amongst other purposes, to 
determine the position and size of foreign bodies in the human organism. Further, for the: 

Examination of all kinds of fractures, control of their setting and the healing process 
generally, without removing plaster bandage and splints, 

Diagnosis of luxations, pseudo-arthrosis, and affections of the joints, 

Discerning the thickening of the tubular bones. 

Demonstration of osteosarcoma, sequestra, myositis ossificans, 

Establishing the true shape, size and position of the heart and viscera of the thorax 
and stomach, 

Demonstration of arterio-sclerosis, 

Demonstration of vesical, renal and gall stones. 
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X-RAY APPARATUS—Induction Coils. 


Furthermore, X-ray examination permits recognition of changes of the otsophagus and 
stomach. 

Chemismus of the stomach, 

Migration of Murphy buttons, inserted in gastro-intestinal operations, 

Fxcal occlusions of the intestines, 

Aneurysms of the aorta, 

Mediastinal tumors, 

Changes of the lungs. 

For therapeutical purposes the X-rays render excellent service in: the treatment of 
Lupus vulgaris, Carcinoma, Naevus vasculosus, Chronic eczema, Hypertrichosis, Favus, 
Sycosis. Mycosis, Folliculitis, Furunculosis, Acne, Herpes, Letierrmia etc. 


a. Induction Coils. 



Induction Coil on Wall Bracket. 


As the result of the co-operation of the electrical engineer with the physicist, the 
former contributing his experiences as specialist in the design of commercial transformers 
for light and power transmission, the efficiency and reliability of the early types of induc¬ 
tion coils, representing a specimen of transformer, have been materially improved of late. 

Rigid methods in the selection of the material were adopted and the manufacture 
divided into distinct and separate sets of operations, each one performed by a specialist 
and subject to closest scrutiny by trained inspectors. The finished coils are submitted 
to a final test in regard to insulation, spark length and intensity of discharge. These 
new designs are characterized by a large magnet core, consisting of many thin lamina¬ 
tions of a special grade of soft iron carefully insulated from each other. A low induc¬ 
tive resistance of the secondary coil and a strong magnetic field, produced by the long 
and thick primary core assure economic operating conditions in regard to the consump¬ 
tion of energy and the useful life of the tubes. Proper insulation and ample cross sec¬ 
tion of the wires exclude possible break down and undue heating during continuous opera¬ 
tion at the full capacity of the apparatus. 
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X-RAY APPARATUS—Induction Coils. 


For alternating current a special coil with an extra large magnet core, few turns on 
the primary and many turns on the secondary coil, has been designed and is giving 
excellent results. 

The primary coil is provided with 

1) Two binding posts, where a mechanical interrupter is used. 

2) Eight binding posts for four variations of self induction, which are selected on the 
switchboard by means of a selector switch if the electrolytic interrupter is used. This 
arrangement permits the adaptation of the secondary voltage to the vacuum of the respec¬ 
tive X-ray tube, minimizing the closing current, thereby insuring economical operation of 
all X-ray tubes, irrespective of their vacua. 

The condenser, necessary for coils operated with mechanical interrupters, is usually 
placed in the mahogany base of the coil. 

A'. R. To facilitate ordering and to avoid delays , we recommend the use of the Information 
Blank herewith. 

INDUCTION COILS. 


Catalogue 

No. 

Without 

Condenser 

Price 

Spark Length 

Catalogue 

No. 

With 

Condenser 

Price 

0/. .5408 

Code 

LORD 

$ 90 0(1 

8 inch 

G/..3458 

Code LUG DU 

$ 05 00 

G/. .5410 

•1 

LORRE 

115 00 

10 .. 

G/..5480 

44 

LUGGA 

120 00 

G/. .5412 

41 

LORRY 

105 00 

12 .. 

G/. .5462 

44 

LUGUB 

170 00 

G/. .5416 

44 

LOSRO 

240 00 

16 .. 

G/.. 5408 

44 

L U/SS 

250 00 

G/. .6418 

44 

LOSME 

275 00 

18 •• 

G/. .5408 

•4 

LUIX 

285 00 

O/.. 5-120 

*4 

LOS/, 

325 00 

20 .. 

G/. .5470 

44 

LUKGt. 

335 00 

G/.. 5424 

44 

LOT ITU 

400 00 

24 44 

O/. .5474 

44 

LURZ 

410 00 

G/. .5428 

44 

1 . UX A 

525 00 

28 N 

G/. .5478 

44 

LUXOR 

3315 00 


Prices of larger coils on application. 


G/..5490 Special induction coils for alternating current of about 10" spark length $120.00 
Code LUPIL 

G/..S493 The same, of about 16” spark length. 280.00 


Code LURID 

MODIFICATIONS OF THE STANDARD MOUNTINGS: 

a) Wall bracket, instead of the regular base as support for the induction 

coil increases the price by. $7.50 

b) Pole changing switch, mounted on to base of the 8” or 10” coils, in¬ 
creases the price by. 7.50 

c) Special winding of the primary coil for four degrees of multiple induct¬ 
ance and binding posts mounted onto hard rubber end at primary tube. 

Additional price. 15.00 

This arrangement is recommended for induction coils of from to" upwards, 
which are used in connection with electrolytic interrupters. 


IV. B. Spark coils for use in the Tropica! climates, or in very warm rooms, are 
furnished with a special insulation of a high smelting point, which in¬ 
creases the list prices by tof. 
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X-RAY APPARATUS—Interrupters. 


b. Interrupters. 

i. Mechanical Interrupters with a Reciprocating Motion. 

C/ 5510 Precision Platinum Interrupter mounted on to the iron core of the 
Coit LLfZEl primary coil, suitable for induction coils up to 10”. and 32 Volts, with 

adjustment for the variation of the number of interruptions. $27.25 

G/..5511 Mercury Dip Interrupter, mounted on to the iron core of the pri¬ 

ce* Lt’ZW mary coil, consisting of a cup with mercury, into which a copper 
wire dips alternately, thereby making and breaking the current. A 
layer of petroleum or alcohol serves to suppress the formation of a 
spark. The duration of the contact is varied by raising or lowering 
the mercury cup. Suitable for coils up to 10”. and voltage up to 
32 Volts. 14.50 


2. Mechanical Interrupters with a Rotary Motion. 

SLIDING CONTACT INTERRUPTER. 

This interrupter is remarkable for its simplicity of construction, small quantity of mer¬ 
cury required, and the perfect contact obtained. It is very reliable and economical, and 
eminently suitable for therapeutic treatment, fluoroscopic work, and orthodiagraphy, to 
which it has been applied for several years with best results. 

G/..5515 Sliding Contact Interrupter, driven by a motor with plain iron arma- 
Cod* LYSH lure, which is alternately attracted and repulsed by an electro¬ 


magnet, connected in scries with the primary coil, suitable for from 

24 to 32 Volts . $40.00 

G/..5516 The same, for currents up to 110 Volts . 40.00 

Cod* LYCOC 

G/..5517 Sliding Contact Interrupter, with independent motor for currents up 

Cod, LYCUR to 34 Volts . 50.00 

G/..5518 The same, with motor for 65 to 125 Volts .. 50.00 

Cod* LYDAS 

G/..5519 The same, with motor for 150 to 220 Volts . 52.00 

Codt LYGDA 

G/..5520 The same, with alternating current motor for installations with alternat¬ 
es* LYGOD ing-direct current motor generator set . 75.00 

G/..5521 Mercury, commercially pure, per pound . 1.20 

Codt LYKAR 
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X-RAY APPARATUS—‘Record” Interrupter. 


Tun ’’REKORD - INTERRUPTER. 



G/. .5526-29 


This new design of a mechanical interrupter is based upon mechanical and scientific 
principles, which the experience of many years of work with this class of apparatus has 
proven to yield the best results. It gives a number of interruptions nearly as high as the 
electrolytic interrupter and always a perfect and uniform contact and interruption. The 
emulsification of the mercury is insignificant, owing to the centrifugal pressure which keeps 
the mercury a coherent mass and separates it constantly from impurities. The light on the 
fluorescent screen is bright and steady and even radiographs taken at very short exposures 
show a remarkable degree of definition. 

G/..5526 "Rekord" Interrupter for currents up to 32 Volts, including motor and 


Code LYMPH mercury. $75.00 

G/..5527 The same, for direct current up to 125 Volts. 75.00 

Code LYNXE 

G/..5528 The same, for direct current up to 220 Volts. 75.00 

Cede LYPOR 


G/..5529 The same, for direct current up to 220 Volts, with condenser mounted 
Code LYPSE j n to dull finished oak case, with selector switch for different capaci¬ 
ties and wire sliding rheostat for tuning the interrupter to the induc¬ 


tion coil ... 92.50 

G/..5530 Condenser, only ...25.00 

Code LYZZ1 

G/..5531 Rheostat for varying the speed of the motor and consequently the 

Cede LYKEW frequency of interruptions mounted on polished hardwood base.... 15.00 
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X-RAY APPARATUS—Electrolytic Interrupter. 


3. Wehnell Electrolytic Interrupter. 



G/. .5535 G/. .5540/41 

Since Professor Wchnelt discovered that an electric current sent through an electro¬ 
lyte by means of two electrodes of unequal surface area, under a voltage largely surpass¬ 
ing polarization tension in opposite direction, produces perfect interruption of the circuit, 
and since his first application of this new interrupter to induction coils, this device has 
occupied an exclusive position among all types of interrupters. 

The distinctive features of the Wehnelt Electrolytic Interrupter are: Highest working 
capacity and widest range of regulation, combined with simplicity of apparatus and 
manipulation. 

It gives excellent results with the direct as well as with the alternating current; for 
operation with the latter, however, it is advisable to use the interrupter in scries with 
a valve cell, which, in suppressing the closing current, protects the platinum anode against 
deterioration. 

G/..5535 Electrolytic Interrupter, with 1 platinum anode of 1 m.m. in diameter.. $20.00 

Coif H i MCA 

G/..5536 Electrolytic Interrupter, with 1 platinum anode of 2 m.m. in diameter.. 23.00 

Coif HAAGS 

G/..5537 Electrolytic Interrupter, with 1 platinum anode of 3 m.m. in diameter... 30.00 

Coit M1LTO 

G/..5538 Electrolytic Interrupter, with 3 platinum anodes for coils with variable 


Coir MAAXD self-induction. 60.00 

G/..5539 The same, with 4 platinum anodes. 80.00 

Coir HAMSK 

G/..5540 The same, with 3 heavy platinum anodes, connected in parallel, and used 

Code MAATA for instantaneous and tele-radiography . 75.00 

G/. .5541 The same, but with a fourth anode... 90.00 

Code if. tnu/t 

NOTICE. 


Attention is called to the fact, that u/e have acquired by purchase U. S. Patent, March 19th, 1901, 
covering Wehnelt's Invention of an Electrolytic Interrupter, and that we shall protect our rights by 
prosecuting all infringements which may bo brought to our notice. 

Wehnelt's Electrolytic Interrupters, if genuine, must bear our Trade Mark, and in addition our 
firm-name and registered factory number. 
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X-RAY APPARATUS—Wehnelt Muffler. Caldwell Interrupter. 


4. Caldwell’s Diaphragm Interrupter. 

The Diaphragm Interrupter of Caldwell is constructed on similar principles. Into a 
jar containing diluted sulphuric acid is placed a beaker of hard bisque porcelain in which 
is a small hole. Lead electrodes arc placed in the outer jar and in the insulating cup. 

When the primary current of the induction coil is pased through this apparatus there 
is comparatively little heating of the liquid, except in the aperture connecting the two 
chambers where the current density is very great on account of the small aperture. Here 
the liquid is vaporized and bubbles of steam, which are continuously forming, break the 
connection between the liquid in the inner jar and that in the outer jar. The frequency of 
the interruptions depends largely upon the strength of the current, the size of the aperture 
and the resistance of the electrolyte. 

G/..SS43 Caldwell’s Diaphragm Interrupter. $15.00 

ZW<- MACCl r 


Muffler for the Wehnelt Electrolytic Interrupter 

(U. S. Patent applied for I 



G/. .5538 G/..5541 G/..5543 

Wehnelt’* Muffler Caldwell'* Interrupter, 


There arc two slight drawbacks connected with the use of this Electrolytic Interrupter, 
namely: its noise and the generation of sulphide of hydrogen gas during operation, but as the 
advantages previously mentioned far outweigh these drawbacks, the instrument has been 
installed in the largest and best equipped laboratories, the objectionable noise and odor 
being overcome by placing the Interrupter in in a separate room where it gives no cause 
for complaint. 

Wc have now succeeded in producing a simple, effective and inexpensive muffler, 
which can be readily attached to any of our electrolytic interrupters and which reduces 
the noise so effectually that the apparatus may be placed in the X-ray laboratory. In 
order to avoid the evaporation of the diluted sulphuric acid, the latter is covered by a 
layer of paraffin oil from one to two inches thick. 

G/..5541 HuMler for Wehnelt Electrolytic Interrupter. $4.00 

Coit MABEL 
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X-RAY APARATUS—Regulating Devices. 


c. Switchboards and Regulating Devices. 

In order to obtain the greatest convenience in the management of an X-ray apparatus, 
we have endeavored to centralize all regulating devices, such as switches, pole changers, 
rheostats, measuring instruments, fuses, and so forth. The X-ray tube can thus be used at 
such a distance from the induction coil, that the variable magnetic field of the primary 
coil will not deflect the cathode rays, a cause to which often unsatisfactory radioscopic or 
radiographic results must be attributed. 


i. Rheostats. 


G/..555U Series Rheostat, for coils operated mi the direct current from 65 to 125 

Cede MACUB volts, with mechanical interrupter . $35.00 

G/..5551 Shunt Rheostat, for coils supplied with direct current of from 150 

Cede MACZA to 220 volts used with mechanical interrupter. 44.00 

G/..5552 Series Rheostat, for coils operated on the direct current of from 
Cede MADAB 65 to 125 volts in connection with Wehnelt Interrupter, or with 

Caldwell Interrupter on direct current of from 150 to 220 volts.... 40.00 

G/..5553 Shunt Rheostat, for coils operated on the direct current or from 150 to 
Cede MANFU 220 volts with Caldwell Interrupter . 60.00 


2 . Marble Switchboards for Induction Coils with Mechanical Interrupters. 



G/..5560 62 


G/..5560 Switchboard lor Direct Current of from 65 to 120 volts, consisting 
Cede MANNA of a marble wall plate, mounted with the necessafy regulating and 
controlling devices, and 1 amperemeter . 

G/..5561 The same, for direct current of from 150 to 220 volts. 

Cede MANCE 

G/..5562 The same as No. 5560, for use in connection with a single phase 
Cede MANOl motor-generator-set of 1 horse power, with lamp and connection (or 
the motor to the alternating current circuit. 


$90.00 

100.00 

88.00 
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X-RA Y ARP A RA T US — Switchboards. 


3- Marble Switchboards for Induction Coils with Electrolytic Interrupters. 



G/.. 5570-73 


G/ 5570 Switchboard for Induction Coils with single anode. Wehnelt or Caldwell 
Cede MACRl Interrupter for direct current, of from 65 to 125 volts, with ampere¬ 
meter . $88 00 

G/..5571 The same, for direct current of from 150 to 220 volts, with ampere- 

Cedt u.APEL meter. 110.00 


• G/..5572 Switchboard for colls with 3 or 4 anodes, Wehnelt or Caldwell ln- 
Ceit MAPPER terrupter, for a direct current of from 65 to 125 volts, with select¬ 
ing "switch for the four different degrees of self-induction, with 1 


amperemeter. 115.00 

G/..5573 Same as before, for direct current of from 150 to 220 volts..,. 137.50 

Cede MAQV1 


Modifications of these Switchboards are listed under Nos. Sj8<) — q;. 
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X-RA Y APPARA TUS—Switchboards. 


4. Marble Switchboards, for the Alternate Use of the Coil with the Electrolytic 

and Mechanical Interrupter. 



G/..5582 



Tki Km Schraea Co.N'.Y. 
G/ .5582 Moonted in Tableform 


G/..5580 Switchboard for the alternate operation of the induction coil with elcc- 
CoJt si arc v t roly tic and mechanical interrupter, suitable for direct current of 


from 65 to 125 volts; provided with ampere meter . $125.00 

G/..5581 The same, suitable for direct current of from 150 to 220 volts. 145 00 

Cedr MAR1D 


G/..5582 Switchboard for the alternate operation of the induction coil with 
Cede MARKT 3 or 4 anode electrolytic and mechanical interrupter; suitable for 
direct current or from 65 to 125 volts, and with selector for four 
different degrees of self-induction of the primary coil, with nmpere- 
mctcr . 150 00 

G/. .5583 The same, suitable for direct current of from 150 to 220 volts. 17000 

Cedt MARIO 
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X-RAY APPARATUS—Switchboard*. 


5.**Marble Switchboards for Instantaneous and Tele-Exposures. 



G/. .5585 combined with 5587 »nd 5586 


G/..5585 Auxiliary Switchboards, mounted with snap switch for intensities of 


Cede MARRY 60 amperes, fuses and binding posts . $60.00 

G/..5586 The same, with selector switch, for three-phase installations . 87.50 

Code MARRS 

G/..5587 Automatic Time Switch, which can be set for various time intervals. 

Cede MARUL mounted on one of these switchboards . 40.00 

MODIFICATIONS OF THE SWITCHBOARDS. 

G/..5589 Separate Amperemeter for Rheostats Nos. 5550 to 5553 . $9.50 

Code MASIC 

G/..5590 Voltmeter mounted on Switchboards Nos. 5560 to 5583. 13.50 

Code MASKE 

G/..5591 Variable Shunt Rheostat, for selecting primary potentials of from 25 volts 
Code MASOS up to the full potential of the main line, 120 or 220 volts, respec* 
tively, including 1 voltmeter suitable for switchboards Nos. 5560 to 
5562. 40.00 

G/..5592 The same for switchboards Nos. 5570 to 5573, including voltmeter. 70.00 

Cedt MASSV 

G/..5593 The same for switchboards Nos. 5580 to 5583, including voltmeter. 62.00 

Cedt MASSEN 


The object of these shunt rheostats is to adjust the primary voltage to the vacuum of 
the X-ray tube, thereby minimizing the intensity of the closing current. This device is 
highly recommended, as it permits of the economical operation of the tubes. 
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X-RAY APPARATUS—Modifications of Regulating Devices. 
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G /..5600 


G/..5601 


G/..5594 Precision Volt or Amperemeter, for instruments Nos. 5589 and 5590, 

Coie MAST mounted on switchboards Nos. 5560 to 5583, increases price by. $10 00 

G/..5595 Separate Shunt Resistance for operating switchboards. Nos. 5560 to 

Coit MATAL 5562, to 220 volts. 40.00 

G/..5596 The same for switchboards Nos. 5570 to 5572. 70.00 

Cede MATEN 

G/..5597 The same for switchboards Nos. 5580 to 5583 . 80 00 

Cede MATIZ 

G/. .5598 Separate Shunt Resistance for switchboards Nos. 5560 to 5562, to 
Coit MATE A operate from the direct current of from 400 to 600 volts (for 2 x 220 

volt installations or electric car systems*). 90.00 

G/..5599 The same for switchboards Nos. 5570 to 5583. 180.00 

Ceie MATTE 


In order to protect the operator from electric shocks, one line of the X-ray apparatus is 
grounded; the highest difference of potential is only 125 volts. (*We do not recommend the 
installation of a rotary converter, owing to the fluctuations of the voltage in electric car 
systems). 

G/. .5600 Frame for Switchboards provided with bracket, both of polished oak for 
Cede MATUT mounting of the induction coil to the wall. Suitable for coils up to 
12" and used in connection with switchboards Nos. 5560 to 5571 Ad¬ 


ditional price. $24 00 

G/. .5601 Iron Table, white enameled, provided with rollers and marble table plate 
Coit MATZE for induction coil, switchboard mounted at the sides of the table, 
with a lower table plate for the interrupter; suitable for coils up to 
16" and different kinds of switchboards. Extra price. 72.00 


1 1 x Kvr Scmcuua Ca-.V.Y. 
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X-RAY APPARATUS—Modifications of Regulating Devices. 
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G/..5602 G/..5603 

G/. .5602 Cabinet of the finest white oak, highly finished, for switchboards and 
Cede MAUBE induction coils up to 20 inches spark length. Price, including mount¬ 
ing of switchboard and auxiliary devices to cabinet . 

G/..5603 Nlckelplated Table provided with rollers, the switchboard as table plate 

Code MAVDl and auxiliary devices mounted at the side. 

For flexible connecting cord see Not. S977 


9000 

5500 


The Knv Scheerer Co..N. Y. 
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X-RAY APPARATUS — Sources of Electric Current. 


d. Sources of Electric Current. 

i. Storage Batteries. 


CululoK»c 

N# 

Code 

Spark length of 
Induction Coll 

Cello 

Amp. Hours 

Discharge 

Hrtce 

G/. .5010 

ma ivwe 

10-10 Inch 

8 

40 

5 Amperes 

$ 04 00 

a/., son 

MAX AO 

10-10 » 

10 

40 

a «• 

76 00 

G/. .7612 

.WAXEN 

10-20 .. 

10 

80 

8 

120 00 

G/. .5613 

MAX/L 

20-24 » 

16 

40 

n 

128 00 

G/ .VII4 

MAX)' 

24-20 « 

10 

80 

8 «* 

' 100 00 


For convenience in transportation, we subdivide the batteries into two or tlircc sec¬ 


tions according to their sizes. 

G/..5618 Lamp Resistance for charging batteries of from 24 40 ampere-hours 

Co* MAZAG capacity. $8 SO 

G/..S619 The same, for apparatus up to 80 ampere-hours capacity . 11.00 

Co* MA7.DE 

G/..5620 Precision Pocket Voltmeter, for testing the cells individually, including 

Code MA7.EL case... 10.00 


2 . Isolated Power Plants. 

In all instances, where a supply of electric energy from a central station is not obtain¬ 
able, as in field service, or where portability of the X-ray apparatus is of importance, the 
installation of a separate plant, consisting of a gasoline or alcohol engine, coupled with 


a direct current generator is advisable. 

G/..5621 Gasoline lingine of 2 H. P. directly connected with generator on 
Code MECK iron base, of an output of 9/10 k.w., suitable for X-ray outfits with 

mechanical interrupter, complete, with field controller. $565.00 

G/..5622 The same, of 4 H. P., with generator, of an output of 2^5 k.w., for 
Code MECOD X-ray apparatus with electrolytic or mechanical interrupter, com¬ 
plete, with field controller. 900 00 


3 . Motor-Generator Sets. 

During the last few years progress has been made in the development of X-ray appara¬ 
tus for the direct operation on the alternating current. The frequency of interruptions of 
such an equipment, however, is limited to a definite number, which is identical with the 
number of alternations of the current from the main Where the economical and efficient 
“Rekord," or sliding contact interrupters are desired, also in all cases where a direct cur¬ 
rent X-ray apparatus is to be connected to the alternating current feeder, the installation 
of a motor generator will be required. 

G/..5623 Alternating Current Motor of 2 H. P. directly coupled with direct 


Code MEDAB current generator of 6 amperes at 110 volts, complete, with starting 

and field controlling rheostats. $200.00 

G/..5624 Altcrnctlng Current riotor, of 4 If. P„ connected with direct current 
Code MEDIA generator of 22 amperes at 110 volts, complete, with starting and 

field controlling rheostats. 300.00 
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X-RAY APPARATUS—Motor Generators. X-Ray Tubes. 


4 . Generators. 

G/..5625 Output 7S0 watts at 110 volts, complete, with field controller. $110.00 

Code MEDLE 

G/..5626 Output 2j4 k.w. at 110 volts, complete, with field controller . 220.00 

Cede MED ON 

Above prices are subject to change without notice. 


We are prepared to furnish Itemized estimate covering all the expenses of such 
Installations if desired. 


Electrolytic Valve-Cells. 



The Kny Sthefre.i Co..X. Y. 
G/..5625 


G/. 5627 Valve Cell (or suppressing one direction of the alternating current 
Cedr MESUD wave, suitable for alternating current installations; price, including 

glass jar . $15.00 

e. X-Ray Tubes and Accessories. 

The three essential parts of an X-ray equipment are the coil, the interrupter, and the 
tube. Eminent specialists consider the quality of the latter as the factor of prime import¬ 
ance for successful X-ray work. The results and the economy of an X-ray laboratory 
depend materially on this item, as the contrast of the pictures, their diagnostic value 
and useful life of the X-ray tube are in closest relation to the degree of perfection and 
the skillful use of the apparatus. 

As will be seen from the list following, we are confining our stock to a strictly 
STANDARD LINE of X-ray Tubes, manufacurted by experienced and reliable makers 
in this country and in Europe, products which have stood the test of time and can be 
recommended. 

Every X-ray tube is thoroughly tested before leaving our hands and is accompanied 
by a certificate. Special care is given to skillful packing so as to insure safe arrival, but 
our responsibility ceases when the package is accepted by the transportation company. 

Insurance against breakage may be effected at a premium of ten per cent ad valorem, 
which will be added to charge on invoice. 

No tubes will be shipped insured, unless this is particularly stated in the order. 
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X-RAY APPARATUS—X-Ray Tubes. 


X-ray Tubes for Induction Coils, 

provided with mechanical interrupters, suitable for radioscopy and radiography, especially 
recommended tor therapeutic treatment; provided with vacuum regulator:— 




G/..S732 for a spark length up to 10 inches, bulb diameter 5W incites. $12.00 

Cod* MIKAD 

G/..S733 for a spark length up to 14 inches, bulb diameter 59i inches. 13.50 

Cod* MIKI 

G/..5734 for a spark length up to 20 inches, bulb diameter 6% inches. 15.00 

Cod* M1KNE 

G/..5735 for a spark length up to 24 inches, extra strong, bulb diameter 6’4 in 18.00 

Codt MIKPA 

niiller’s X-ray Tubes for High Intensities, 

to be used in connection with sliding contact, "Rekord” or electrolytic interrupter, suitable 
for radioscopy, radiography and therapeutical treatment, with coils of any spark length, 
with osmo and automatic vacuum regulator with reinforced glass mantle anticathode, to 
avoid sudden change of the vacuum:— 


G/..5736 with a bulb diameter of 6% inches . $25.00 

Cod* SdlLAG 

G/..5737 with a bulb diameter of 8 inches . 30.00 

Code MILES 



for high intensities, with double osmo and automatic vacuum regulation. The platinum 
cup forming the anticathode is directly in touch with the water. These tubes are suitable 
for all work, except for instantaneous and tele-exposures. 

G/..5738 Tube diameter of bulb 6J4*. $45.00 

Cod* MI LIT 

G/..5739 “ “ “ 8* . 55.00 

Cod* M1LLE 

G/. .5740 “ “ “ 10' . 90.00 

Codr Ml LON 

Owing to the frequent fluctuations of the value of platinum metal, the list prices of the 
water-cooled tubes are subject to change without further notice. 
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X-RA Y A PPA RA TUS—Monopole X-Ray Tubes. 



“Monopol” X-ray lube, suitable for all sizes of induction coils 


with mechanical and electrolytic interrupters. 

G/..5744 "Monopol" X-ray Tube, diameter of 
Code MIXOL 

bulb 6”_ 

$24.00 

G/..5745 . 

Coit MIMB.i 

«• y* 

30.00 

G/..5746 " . 

Cede MINES 

M Q» 

o • • • « 

35.00 


4. “nonopol” X-ray Tubes. 

The *• Monopol " X-ray Tubes offer the 
widest range of application and are, in regard 
to regulation, the most perfect tubes, as they 
allow varying of the vacuum during operation 
by adjusting with an insulated rod the spring 
contacts attached to the anode and cathode. 


G/.. 5744-46. 


5. Water-cooled “Monopol” Tubes. 



G/. .5748-49 


(»/..5751 


G/..5748 “Monopol” X-rayTube, diameter of bulb 6 ) 4 ” 
Coit MI SI VC 

G/. -5749 " . “ 8 ' 

Ceit MIN AD 


$45.00 

55.00 
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X-RAY APPARATUS—X-Ray Tubes. 


6. “Monopol" Tube for Therapeutic Treatment, provided with device for 
Measuring and Regulating the Dosage. 

This tube is specially designed for the treatment with X-radiance, although it may be 
used for radioscopic copy and radiography if required. 

For regulating the dosage of an X-ray treatment, a thermometer indicating the tem¬ 
perature of the anticathode is supplied; and placed into a special receptacle at the side of 
the main bulb. In this manner a comparison with the standard table compiled by the 
author of this method is possible. The proper time of application is thereby controlled in 
accordance with the reading of the thermometer. 

G/. .5750 “Monopol” Therapeutic Treatment Tube, diameter of bulb 7*. $30.00 

Code MINER 

We furnish special holders for "Monopol" tubes, and in ordering stands and diaphragms, 
please inform us whether a holder for this tube is desired. 

7. X-ray Tubes for Induction Coils with Extra Heavy Target. 

I«rcrn nu«l llum r. 



G/..5751 G. and li. X-ray tube, diameter of bulb 5" . .Net, $15.00 

Cod, \tlERE 

G/. .5752 " . "6" . “ 20.00 

Code UIFTH 

G/. .5753 ** . "7" . ** 25.00 

Codr MlOAl 

G/..5754 “ M “ “ “ 8” . “ 30.00 

Codr MIG DA 


8 . 


X-ray Tubes, with Heavy Anticathode and Osmo-vacuum Regulation. 

(•unilrlucli T> |»c. 



This heavy anticathode tube gives excellent results with induction coils for small and 
highest intensity of discharge. The vacuum is regulated by the osmosis method, a palla¬ 
dium wire when heated over an alcohol lamp becomes porous to such an extent that it 
allows a small quantity of gases to pass into the tube. 


G/. .5755 X-ray Tube. 

Coir M1ELU 

G/.,5756 
Cedt MtEXE 

G/..5757 

Cedt MIRAB 

G/. .5758 " 

Cede M1RIF 


Gundelach, diameter 5“ 


5’/j“ 

6 " 

6y$" 


$17.00 

19.00 

21.50 

25.50 
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X-RAY APPARATUS—Valve Tubas. 


9. Special X-ray Tubes. 


G/..5759 Special X-ray Tube, Gundclach. with extra heavy anticathode, for in- 

Codr MIME stantancous and tele-exposures... $30.00 

G/. .5760 X-ray lube with Double Anticathode, for comparative pictures of the 

Codr MINOR apex of the lungs and of other parts of the body ... 60.00 


Means for Suppressing the Passage of the Current in an X-ray Tube in the 

Cathode-Anode Direction. 




To avoid the destructive effect caused by the passage of a current in the direction from 
the cathode to the anode of an X-ray tube, various devices such as spark gaps, valve tubes, 
etc., have been designed. The valve tubes suppress the undesirable current in a very efficient 
manner; their vacuum, however, is not constant, and their useful life is comparatively short. 
The action of the spark gap as a valve is not so perfect as that of the tube, but remains abso¬ 
lutely constant. Where mechanical interrupters are used, the spark gap is sufficient; for elec¬ 
trolytic interrupters, however, the valve tube gives better results and for the direct connection 
of induction coils to the alternating current circuit a high potential valve tube is required. 

G/..S762 Naive Tube, of 7-inch bulb diameter. $10.00 

Code MIRES 


G/..5764 High Potential Valve Tube, . 16.50 

Cod* MIFZA 


G/. .5766 Holder for Valve Tubes Nos. 5762 and 5764, which can be attached to one 


Cedr MISAL of the pillars forming part of the spark gap of the induction coil. 1.00 

G/..5767 The same for fastening to the wall.. 3.00 

Cod* MISBE 



G/ 5770 Adjustable Spark Gap, with glass muffler to suppress the noise from 
Cod* MISIL the discharge, to be attached to the negative pole of the induction 

coil. $5.25 

G/..5771 The same for mounting upon X-ray booth or near a coil placed on a 
Codr MI SHI high cabinet, etc., with adjustment by means of a cord and gra¬ 
duated scale. 32.00 



G/..577I 
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X-RA Y A PPA RA TUS — Tubeholdcrs and Tubcslands. 


i. Tubeholders and Tube Stands. 



is 

5 

if 


9 

z 



t;/..57au 


G/.. 5783 



G/..5780 Floor Stand, iron pedestal and wood upright, with adjustable cross 

Code M1TKE arm and tubeholder . Net, $12.00 

G/..S782 Floor Stand, entirely of metal, with extra heavy pedestal, suitable for 

Code M1TKU large, heavy tubes and lead glass shields, etc. (see illustration G/580S 30.00 

G/..5783 Floor Stand for Stereoscopic and Regular Exposures, with graduated 

Code MITLA crossbar for measuring the lateral displacement of the tube. 20.00 

G/..5784 The same entirely of metal, with extra heavy pedestal, suitable for large, 

Code MtTON heavy tubes (sec illustration G/5805) and lead glass shields, etc.... 30.00 
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X-RAY APPARATUS—Tube/,aiders. 


SELF-CENTERING TUBEHOLDER. 



<L./5785 


With the more exacting requirements of X-ray technique the old styles of tubehold- 
ers became inadequate. To afford greater convenience and rapidity in the manipulation of 
the tubes we have placed a new design on the market which allows of ready and accurate 
centering of the tubes in all of our auxiliary apparatus, such as orthodiagraphs, diaphragms, 
treatment tables, etc. 



The Kny-Scheerek Co..N. V, 


<*./.. 5766 


Our new self-centering tubeholdcr consists of two clamps which can be readily adjusted 
and contain such openings as to hold most styles of tubes firmly. The idea is to provide 
one of these inexpensive tubcholdcrs for each tube. 

Once centered the tube is kept permanently in the holder and can then be placed at a 
moment’s notice in any of our examining apparatus. 
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X-RA Y A PPA RA TUS— Tubeholders. 


We recommend our tube racks, listed on No. G/5%9 (A for convenient and safe keeping 
of the tubes. The application of this holder is illustrated under G57S6, which represents an ad¬ 
justable slit-diaphragm mounted on a stand. The base board of the holder is slid into the 
guide bar attached to the frame of the diaphragm, the position of guide bar and holder are 
made to correspond, and the anticathode of the tube is centered to correspond to the aper¬ 
ture in the diaphragm. All our new apparatus for diaphragm exposure and examination are 
provided with these guide bars; on others they can be attached without difficulty 



G/..5787 


For large X-ray laboratories we recommend a special centering device, G5787, which en¬ 
ables the operator to adjust the tubes more quickly and accurately than if this were done on 


the apparatus itself. 

C/..S78S Self-centering Tubeholder consisting of U-shaped frame with double 

Cede MITRY clamp, suitable for most of the tubes . $2.00 

G/..5786 Guide Bar with screw for fastening the tubeholder to an examining ap- 

Cede M1TWR paratus not provided with the device . I 50 

G/ .5787 Centering Device with small fluorescent screen- . 12.00 

Code MITYL 
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X-RA Y APPARA TUS—Flourescenl Screens. 


O 


G/5788-89 

W e have given special attention to the development of the manufacture of these screens 
and have succeeded in producing an article of the finest brilliancy. Several coats of barium- 
platino-cyanidc arc applied in such a manner that the crystals cannot be affected by dust or 
other impurities. For the protection of the operator we suggest the use of lead glass over 
the screen in all cases where a great amount of radioscopic work is done. For the examina¬ 
tion of the heart, lungs, stomach and intestines a round screen is preferable, as the amount 
of useful light i- greater than with one of a rectangular shape, and the blinding from side 
light materially reduced. 

G/..5788 Barium Platinn-cynnide Screen mounted upon round frame, inside di- 

Coit M1TZA ameter 6 inch, first-class quality. $12.00 

G/..5789 The same, 8 inch .. ..$20.00 I G/..5797 The same 9}4 x 12 inches ... 28.50 

Cede MIX1L Codr MOCCA 

G/..5795 The same on wooden frame G/..5798 The same 12 x 16 inches.45.00 

Code MOCAD 5 x 7 inches. ... 10.00 Code MOCEN 

G/. .57% The same 7 x 9J4 inches .... 18.00 Q /-. 5799 The same 16 x 20 inches.75.00 

Code MOCHI Code MOCUY 

. Fluoroscopc or Kryptoscope, with detachable fluorescent Barium-Platino-Cyanidc Screen. 
Wooden Casing lined with black canvas. 

G/..5795a Size 5x7 inches screen. $12.50 

Code A3IOCAO 

G/..5796a " 7 x 9'A " " . 20.50 

Code A.VOC'ttt 

G/. . 5797a “ 9j4 x 12 “ “ . 32.00 

Code A MOCCA 

.VOTE: On account of the flucuations of the flit mum prices our quotations of fluorescent 
screens are subject to alterations without further notice. 

Modifications of the Flourescenl Screens. 

a. Interchangeable Plate of Transparent Celluloid with frame as plateholder, 

ior drawing purposes: 

Inch. 5x7 7x9/, 9/ x 12 12 x 16 16 x 20 
S2.2S $2.25 $2.75 $3.00 $4.50 

h. Lead Glass Plate for the protection of the operator’s face: 

Inch. 5x7 7 x 9J4 9J4 x 12 12 x 16 16 x 20 
$1.00 $1.75 $2.75 $4.75 $6.50 

c. handle with fletal Shield for the protection of the operator's 

hand, per pair. $1.75 

</. Suspending Arrangement for the Screen, consisting of a metal 
frame, provided with bearings for the pinions attached to the 
frame of the screen, whereby the latter can be swung around a 
horizontal axis. Three pairs of pulleys are to be fastened to the 
ceiling as guides for the cord-carry'»g screen and counterweight; 
complete with 45 feet of cord .. 9..00 
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G/..5801 
Code StODDE 

G/..5802 
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X-RAY APPARATUS — Diaphragm Apparatus, etc. 


S,and for Radiotherapy, with lead glass diaphragm of semi ball 
Code si Or. he shape, mounted onto a cross bar, with swivel attachment six inter¬ 
changeable lead glass specular are furnished for X-ray tubes of 
a. up to 5‘/i in. bulb $51.00 />. up to 6J4 in. bulb $53.50 t: up to 8 in. bulb $36.00 

0lass . - sh,c ! d * without stand, but fittings and crossbar, for use in 
C°di .iOEA£ connection with stands No. 5782 and 5784, suitable for X-ray tubes of 

f. up to S'/i in. bulb $26.00 jr. up to 6'A in. bulb S28.50 //. up to 8 in. bulb 31.00 

1 hese prices include six interchangeable lead glass treatment specula of different diameters. 
G/..5806 Diaphragm Stand for Radioscopy, Radiography and Therapy, provided with 
Coat l.AoMBktci graduation for taking stereoscopic pictures. It affords protection against 

the X-rays, and can also be used for compression . J50.00 

G/. 3806a Iris Diaphragm for G/. 5806. for apertures of from 2 to 10 cm. 10.00 

G/. ,5806b Cylinder Diaphragm for G/5806 . 4 00 

G/.. 5806c Plate for G/5806, suitable for holding treatment tubes. No. 1 .00 

We recommend the use of a soft rubber sleeve over the cathode end of the tube 
to close entirely the corresponding intersection in the diaphragm, price each. 2.00 
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Examining Tables. 


I. Diaphragm Apparatus. 


G/5805 


G/5806 
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X-RAY APPARATUS—Lead Class Specular. 


G/..5807 Lead Glass Specula attachable to treatment slide on protective stands 

Code uoofe G 5908, 5810, 5811, each . $2.75 


° P b 



Tube 



Application 

Diameter 
of tube 
inche. 

Length 
of tube 
inches 

Shape of 
Treatment 
end 

a. 

For a small diseased area on the skiti. 

X 

2* 

straight 

b. 

do. 


do. do. 

\'A 

2X 

do. 

c. 

For a diseased area in the cavities of the 
nose and ear. 

2 

■ix 

do. 

</. 

do. 

do. 

in the cavity of the mouth... 

IX 

3‘i 

oblique 

e . 

do. 

do. 

in the throat. 

1J4 

4 

do. 

/. 

do. 

do. 

in the vagina. 

1* 

2X 

do. 

/ 

do. 

do. 

in the pnrtio vaginalis uteri.. 

I* 

IX 

do. 

h. 

do. 

do. 

in the introitus vaginae. 

I'A 

1 'A 

straight 

i 

do. 

do. 

in tile rectum. 

X 

\x 

oblique 

*. 

do. 

do. 

in the prostate. 

1 

2X 

straight 


no. do. 

ment.... 

fistula and intra-tumor treat- 

i'A 

2X 

do. 
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X-RAY APPARATUS — Diaphragm Stand for Therapy. 


G/..58Q8 Rubber Cover, made of rubber, lead oxide, impenetrable to the X-rays, 
Code StOESK serving to shield off the undesirable rays, and provided with a circular 
opening of 3 inches in diameter for the passage of the active rays; fur¬ 
nished with two insertions of V/j and 2in diameter: 


a. for tubes of 6 in. bulb diameter . $10.00 

b. for tubes of 6j4 in- bulb diameter... 11 25 

c. for tubes of in. bulb diameter . 12.50 


This style of rubber masks is not suitable for larger tubes. 

DIAPHRAGM STANDS. 



G/. Diaphragm Stand for 

Code MOFJD Radiotherapy with 
metal base mounted on 
casters, hollow vertical 
column with pulleys car¬ 
rying the vertical stand 
with cross-arm. dia¬ 
phragm, tube, etc., and 
the proper counterweight 
to insure easy adjust¬ 
ment. The cross-arm 
itself is also balanced and 
conveniently adjustable by 
means of rack and pinion. The 
inside of the diaphragm case is 
lined with an impenetrable 
rubber composition and is large 
enough for X-ray tubes up to 
S inches. Diaphragm discs of 
different apertures, iris dia¬ 
phragm and lead glass specula 
can be used with this case. 

Price including sliding dia¬ 
phragms with aper tures of ft 
inch, J 4 inch and 1# inch in 
diameter.$72.00 




G/. .5809 


Modification of this Apparatus. 

a Additional Price for Iris Diaphragm . $13.50 

b. Lead Glass lubes, as listed under G..5807, a—1, or of other forms, each. 2.75 

c. Sliding Diaphragms of lead sheet metal, with apertures of any size and shape, each l.00 
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X-RAY APPARATUS—Universal Diaphragm Stand. 


G/..&81U-A. Universal Diaphragm Stand 
with Compression Cylinder for Radiography. 



UNIVERSAL DIAPHRAGM STAND. 


S* 

F 

i 

? 

se 



O/..58I0-B. In vertical position with Adjustable 
Diaphragm for Fluoroscopy. 



Tut Kst ScHttat*.Co.N'.Y. 

G/..M10-C. Showing Treatment Specula 
for Radiotherapy. 


G/..5810 Universal Diaphragm for Radiotherapy, Radioscopy and Radiography 

Cedt MOFFO consisting of metal base mounted on casters, with steel column, serving 
as guide for raising and lowering attachment of the protective box. 

The ease enclosing the X-ray tube is lined with a rubber lead oxide 
material to protect the operator entirely from the X-radiancc. A lead 
glass window is furthermore provided for the operator to observe the 
proper working of the X-ray tube. The front of the box is provided 
with slide rails and clamping attachment which permits the inter¬ 
change of compression cylinder, adjustable diaphragm or treatment 
shield. Price of the above complete with one self-centering tube 
holder, compression cylinder, adjustable diaphragm and treatment 
hood with one lead glass specula . $125.00 
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X-RAY APPARATUS—Universal Diaphragm Stand. 



G/. .5811- Cl/. .581I- 

£/- S ?,U r ,P' aphraRm stand ,or Radioscopy, Radiography and Radiotherapy, C on- 
Cerfr MOFlu sisting of a metal framework with base mounted on casters. A sec¬ 
ond frame with bearings rolling along the vertical columns of the 
outer frame, carries the protective case with diaphragm, tubeholder, 
etc., and is provided with two guide bars for a Horizontal displace¬ 
ment of the case. The smaller frame may be swung into anv place 

between the horizontal and vertical. The stand is high enough to i 

permit of the radioscopic examination of the whole body in ar, up¬ 
right position, and its width is such that it can be rolled over any ex- * 

nmining table. A curtain of black cloth serves to shield off the un¬ 

desirable light during the examination with the screen; for con- 
ventent manipulation, the latter can be suspended and balanced, for 
which two special pulleys are provided, attached to a bar which can 
be fixed into notches in order to use the screen at different distances 
from the tube. Price, including diaphragm case with tubeholder_ $200.00 

1 his diaphragm stand is provided with a shutter, whose slit can be adjusted by means 
1 _ r| f?ht-anglc sheet metal pieces in such a way as to produce openings of any width 

:n the horizontal or vertical directions. Tt is further supplied with a cylindrical compression 
diaphragm of an aperture of 5 inches, and a base plate for holding the iead glass ••pccula for 
radio-therapeutic purposes, listed and illustrated under G 5807. All adjustable parts are pro¬ 
vided with bad bearings or slide over small pulleys and permit of a convenient and sensitive 
adjustment, livery movement is independent and provided with a separate device for fixing. 

Modifications of the Diaphragm Stands G/5810 and 0/ 5811. 


a. Pneumatic Cushion for the compression diaphragm with hand rubber bellows. 

I his cushion grasps the skin of the patient firmly, without giving pain. $10 00 

c. Attachment for Stereoscopic exposures, consisting of two slide rules with scale.. 24 00 
e. Lead Glass Tubes of various shapes and diameters. G5807, a to 1. 2.75 
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X-RAY APPARATUS—Compression 'Diaphragm. 



The Knv Scheeker Co..N. Y. 


G/..58I2 

G/..5812 Compression Diaphragm, consist in? of a heavy wooden base, containing 
Codt MOFLE 2 grooves, as receptacles ior the metal stands. The lower ends of 
these stands form a clamp which can be tightened by means of a lever. 

Each of these stands carries a universal joint, which also forms the 
bearing for one of the cross-arins holding the compression dia¬ 
phragm. 

These cross-bars are brought to a rigid position by tightening the 
levers on the universal joints. The diaphragm has an aperture of 5}4 
inches diameter and is supplied with a cylinder which can be fixed 
into a vertical position independently of the diaphragm tube. The 
latter is provided with a parchment tlisk for the compression of the 
softer parts of the body, so as to avoid their bulging into the cyl¬ 
inder. It is supplied with two conical adapters of 4" and 254" aper¬ 
ture respectively, with diaphragms of lead, and a compression handle. 

Price complete with tubeholder and protecting case. $125.00 



G/. .5812 
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X-RA Y APPARATUS—Croedels Double Diaphragm. 



I'./. .5812 


<5/ 5785 Reserve Tubeholders, as described under Self-Centering Tubeliolders, 

Code MOGMV G578S . *2.75 



11 /. ,5«15 Double Diaphragm in position (or exposure of the Costnt Cartilage 
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X-RA Y APPARATUS—Grocdcls Double Diaphragm. 


G/..5S14 Suspension Diaphragm for Radioscopy, especially suitable for the cx- 
Cedt MOGEL animation of the heart and lungs, consisting of a metal plate which is 
suspended on cords sliding over small pulleys, fastened to the ceil¬ 
ing, with adjustable slit shutter and slide bar for the X-ray tube- 
holder, mounted on the rear of the plate; including rollers, cords, 
and counterweight . $70.00 



G/. .£>615 Double Diaphragm In position for exposure of the Pulmonary Apices. 

G/..5815 Dr. Groedel’s Double Diaphragm for exposures of the Pulmonary 
Codt MEG1S Apices and of the Ossification of the Costal Cartilage, complete, in¬ 
cluding case, board with leather-covered braces and handles for plac¬ 


ing patient in comfortable but firm position, and carrier for plate 
holder, serving also for compression, without plate holder and X- 

ray tube . 175.00 

G/ .5816 Special Low Plate Holder for size 7" x 9 l A" plates . 3.75 

Codt MEGLI 

G/ .5817 X-ray Tube with 2 Anticatlwdcs with focii of 3" distant from each 

Codt MEHLS other. With osmo regulator. Diameter of bulb, 8". 75.00 
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Pictures of the Pulmonary Apex. 



Pictures of the Ossification of the Costal Cartilage. 
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X-RAY APPARATUS—Wall Bracket for Instantaneous Exposure 



G"..5823 



G/..5821 


G/..5822 




G/ 5821 Wall Bracket for Instantaneous and Tele Exposures, with adjustable 


Code MEER arm. Apparatus consists of a telescopic tube arrangement carrying 
the diaphragm case, which can be lowered or raised by means of 
rack and pinion, suitable for tubes up to 10" diameter . $90.00 

G/..5822 Parallel Bracket, with adjustable cairicr for piate holders. For plac- 
Cedt S1ELK j n g the length of plate either horizontal or vertical and at any de¬ 
sired height. 27.50 

G/..5823 Compression Band for Fixing the patient to an examining table, 

Codt UEFA suitable for local and general radiography . $25.00 


- ■ ~ - 
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X-RAY APPARATUS—X-Ray Tables. 


2. Tables for Examination and Treatment. 



<V. .5831.32-33 


G/..5829 table Stand with adjustable plate for different heights, suitable for e.\ 

Code MOHR posures of the hand and arm. $20.00 

G/..5830' Plain Table for Radiography and Radioscopy, with detachable can- 

Code MOJDE V as top . 23.00 

G/..5S31 X-ray Table with Detachable Top with double felt upholstering and 

Code MOJ.-1D hinged head end, for placing the patient into a convenient position.. • 50.00 


G/..5832 Frame for Table G/. .5831 (also suitable for other tables), for radioscopy 


Code MOJEM and radiography where the X-ray tube is placed beneath the table. 

The tubeholder can be displaced in a side and lengthwise direction. 

Price, including protective case . 60.00 

G/..5833 Canvas Top for radioscopy and radiography with tube placed under- 
Code MOKE » neath the patient, used in connection with G5832 on tables with de¬ 
tachable plate . 9.00 

Modifications of Table G/..583I. 

a. flounting on legs of heavy, rubber tired wheels. 4.50 

b. Cushions for fixing the position of the patient, which can be clamped to the edge 

of the table G5S31. The complete set consists of 6 cushions, each. 3.00 

c. Knee Rest for table G5831. ' . 3.00 

</. Frame with opening for holding fluorescent screen or plate holder, to be placed 
above the patient, movable along the edge of the table and with clamp 
for fastening to the edge of table G5831. This frame can be used in 
connection with G5832 . 50.00 
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X-RAY APPARATUS — X-Ray Operating Tabic. 



G/. .5845 G/..5851 


G/ 5845 Chair, for making exposures of the shoulders while their respiratory mo 
Codt MOLYA tion is suppressed; suitable also for ventrodorsal and dorsoventral 
thorax exposures, and for the radio therapeutic treatment of the head, 
neck, shoulders, etc. 8 55 00 

G/..5851 X-ray Operating Table for the extremities, used alternately in connec¬ 
ts* MOliEN tjon with X-ray and incandescent light, consisting of a small white 
enameled table with adjustable tubeholder and carrier for the flexible 
cords; foot selector switch for controlling the incandescent light and 
X-ray which serves simultaneously to swing the fluorescent screen 
into the field of examination, is mounted to the base of the table. 

The latter is further provided with an adjustable screen holder, 2 con¬ 
necting sockets and plugs for the incandescent tights, a diaphragm 
slide with three round and one rectangular apertures and an X-ray 
tube holder. 

To facilitate adjusting the X-ray tube a small door is provided on the 
side. The diaphragm slide can be operated with the elbow. 

For the protection of the operator and his assistants the inside of the 
table is lined with lead about 1/16 of an inch thick, with the exception 
of a small square in the table plate which is covered with a thin, clear 
board. The rear side is open. 

The construction of the table is in conformity with aseptic requirements. 

Price, without fluorescent screen. 90.00 
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X-RAY APPARATUS—Protective Devices. 


G/..5862 The Protractor for localizing foreign bodies represents the most simple 
Cedt MANGE instrument designed tor this purpose, and is equally well suited for 
radioscopic and radiographic examinations. The depth can be read 
from the instrument. The measurements arc taken from stereo¬ 
scopic images, taken with X-ray tubes as listed under G/5759 . Net, $25.00 

PROTECTIVE PLATES OH LEAD GLASS 

G/. .5874 Size of Plate 5 x 7*. each. $1.00 

Codt MAilOL 

G/. .5875 Size of Plate 7 x 9'A m , each. 1.50 

Cedt StONAC 

. .5876 Size of Plate 9J4 x 12", each. 2.50 

Code MONCH 

G/..5877 Size of Plate 12 x 16", each. 4.50 

Cede MONO 

G/. .5878 size of Plate 12 x 20", each. 6.00 

Cede MONER 

G/. .5879 Size of Plate 16 x 20", each. 8.00 

Code NARYX 

G/..5883 Sheet Lead, for masks, 1/32" thick, 24* wide, per sq. ft. .50 

Cede NASAK 

G/. .5886 Special Rubber Cloth, almost impenetrable to the X-rays, 24’ wide, per 

Cede NATET S q. ft. . 2.00 

G/..5887 Protective Apron, large size, lined with heavy linen, with leather belt.. 22.00 
Cade NAT1L 

G/..5888 Protective Apron, small, with belt. 13.50 

Code NAT RE 

G/..5889 Protective flask for face and beard, with lead glass windows. 15.00 

Cede NAT UR 

G/..5890 Protector for the hand, made of special rubber cloth tor covering the 
Cede NAUCU back of the hand, with the palmopcn for the free use of the fingers; 

per pair. 11.00 

G/..5891 The same, in the form of fingerless gloves; per pair. 11.00 

Cede NAUPO 

G/..5893 Protective Goggles, with large round lead glass windows of W di- 

Code NAVAB ameter, including case . 5.00 

(J/,,5896 Protective Handle, for fluorescent screens G5795 to G5799 . 1.75 

Cede NAXNOR 
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X-RA Y APPARA TUS—Orlhodiagraphs. 



« 


h. Orthodiagraphs. 


1 he Kny-Scheerer Co,,N. Y. 


G ...VKJU In vertical position. G/..S90O In horizontal position 

G/..590O Dr. Levy-Dorns Orthodiagraph for Radioscopy and Orthophoto* 

Coir NAZAR graphy, designed for the determination of the exact size and shape 
of the heart, with universal movement so as to make it suitable for 
exposures with the patient in horizontal and vertical positions. 

Price, including self-centering or ordinary tube holder, interchangeable 

diaphragm, centering device, and fluorescent screen, with dermograph. $150.00 


l 

t 



Schematic Drawing, showing positions of lube, 
the human body drawing board and fluo¬ 
rescent screen with dermograph. 



Schematic Drawing showing positions of drawing 
board, tube human body and fluorescent 
screen with Termograph. 


Modifications. 


a. Interchangeable Diaphragm, with apertures of any size desired, usual openings 

Code NEBBI D f diameter iji", I'/i” or 2'. each 

b. Measuring Attachment for the determination of the height and width of the body 
CoAt NEBEV under examination, consisting of two scales, with adjustable pointers, 

and recording device for dimensions, additional cost . 

c. Two Belts attached to drawing board for fixing patient: additional price. 

Cede NEBHOR 

d. Pneumatic Drawing Attachment, additional price . 

Code NEBRO 


$3.50 

24.00 

3.50 

5.00 
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X-RAY APPARATUS — Orlhodiagraphs. 








_ 


The Knv-Scheerer Co„N. V. 


<;/. ..VXtt In horizontal position tvith Tilting Tabic 


This orthodiagraph improved by Dr. Groedel-Nauheim differs from the preceding de¬ 
sign in so far as not only the size and shape of the intestines of the thorax can be deter¬ 
mined, but it is further possible to ascertain their relative position to the outline of the 
body, and to affix to the drawing the division line from the jugultim to the xyphoid pro¬ 
cess. The drawing board is thereby placed behind the tube, and the fluorescent screen in 
front of the body, interchangeable against the guide rod. By means of the X-rays, the out¬ 
lines of the intestines are first marked on the board, then the X-ray tube is disconnected, 
and the outline of the body is followed with the guide rod. 

For fixing the patient, a tilting table is most convenient, as without a firm support the 
patient is unable to maintain his position for any length of time, and the orthodiagram 
will be inaccurate. The drawing pencil is actuated by a pneumatic rubber bulb. 

G/..5905 Orthodiagraph, complete with drawing board behind the tube, small 
Cod* SEBBl barium platino-cyanide screen covered with lead glass plate, inter¬ 
changeable with the guide rod, both being provided with bayonet 
joint. Price, including diaphragm, pneumatic drawing device, paper 
clamp, and two interchangeable centering devices for setting the or¬ 
thodiagraph. including spirtdle with worm gear and crank for raising 
and lowering apparatus . $250.00 

G/. .5906 Tilting Table, with seat, foot rest and leather-covered braces as support 

Code NEBEN for the patient in the standing, sitting or lying positions. Price.,.. 50.00 
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X-RA Y APPARA TUS—Orthodlagraphs. 



G/..-VJOS In vertical position with Tiltintc Table G/..5yui», 


ti ,'t>07 Protective Wall, suitable for use with the orthodiagraph G5906, consist* 
Cede SEBHA ing of steel frame with movable lead glass window and protective 
curtain of rubber lead oxide material for the lower part of the body 

of the operator. For use in the upright position only . 

G/..5908 Curtain on Table G5906, for the protection of the abdomen and the legs 
Code SEBRO of the operator during orthodiagraphic work, with the patient in the 

recumbent position . 

G/..5910 Orthodlagraphic Blanks, with suitable imprint, in lots of 100, with heavy 
Code NECAB cardboard folder . 


$62.00 

31.00 

3.50 


Modifications. 


a. Pneumatic Drawing Device to mark onto the skin of the patient . $15.00 

Code '.'ECED 

b. High Tension Current Transmission, permitting orthodiagraphic work in any 

Code SECK position, without changing the wire connectors to tube . 4.50 

c. Stop Cock, with three line pneumatic drawing device, which allows the simul- 
Code \ECRO* taneous drawing on the skin and on the drawing board, including 

rubber hose . 7.50 

<t Foot Bellows . 5-00 

Code SEDER 

e. Swivel Attachment to the tilting table, to fix the same in any angular position.. 13.50 

Code SEFAU 


THE KNY-SCHEERER COMPANY'S LABEL GUARANTEES HIGHEST STANDARD. 

—43— 


(C) Jeff Behary 2019 


1221 


























X-RAY APPARATUS—Measuring Devices. 


I. Measuring Devices. 

I. Spark Gap. 

According to the vacuum of a tube the potential of the electric current necessary to 
produce X-rays varies. A “soft" X-ray tube, for instance, represents a resistance equal to 
a spark gap of from 2j4to 3J4". To break the resistance of very "hard” tubes a potential 
equal to that of a spark gap of from 10 to 12' is necessary. 

The spark gap, therefore, is a convenient, but not very accurate, means for determin¬ 
ing the vacuum of a tube and is often used for radio-therapeutic measurements. It serves 
further as a protective device for the tubes against puncturing, when connected in parallel 
with the tube. If the latter becomes too hard the discharge will take place across the 
spark gap. 



G/..5923 


G/..5923 Spark Gap, with scale, consisting of two hard rubber columns, one of 
CWr SEGUE which carries a metal disk, while the other is provided with a pointed 
metal rod; one of the columns slides along the scale. For spark 


lengths up to 12' . $10.00 

G/..S924 The same, for spark lengths up to 20". 11.00 

Codr S'EG IT . 

G/..5925 The same, for spark lengths up to 28*. 12.00 

Code KEG Lit 
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X-RAY APPARATUS—Measuring Devices. 


2. Millinmperemeter. 




5929 


G/..5931 


G/..5930 

G/. .5929 Mllliamperemcter, for measuring 
Cede A 'EGOS the intensity of current passing 
through an X-Ray tube, pro¬ 
vided with self-contained pro¬ 
tective condenser, and mounted 
on insulated bracket for fasten¬ 
ing to the wall.. 

G/..5930 The same, for attaching to X-ray 

Cede NEGRV tube stands. 

Self-registering nilliampcremetcr, designed on the principle of self- 
Code NEGRUN registering barometers; the drum, on which the paper sheet revolves, 
makes one revolution every ten minutes. These records can be pro¬ 
vided with the name of the patient, and other data, to be attached 
to the report relating to the disease. Price, including wall bracket.. 115.03 

G/. 5936 NVehnelt’s Precision Crypto-Ra- 
Cadt NEID diometer, is a modification of 
the radiometer of Renosit. A silver strip and 
.vedge-shnped piece of aluminum are mounted 
side by side, and can be moved by means of a 
rack and pinion behind a narrow strip of fluo¬ 
rescent screen, so that the lower half of the 
screen is covered by silver of uniform thickness, 
the upper half by aluminum of variable thick¬ 
ness. 




SOS 




Silver has the peculiarity that it allows the same amount of rays 
to pass whether the tube is soft or hard: the luminosity of the field 
covered by the silver remains, therefore, uniform, and is used as a 
standard. The luminosity of the part of the screen covered by the 
aluminum changes according to the condition of the tube and the 
tube and the thickness of the aluminum. 


§18.75 

17.50 


The graduated aluminum strip is shifted until the color and luminosity of both the 
halves of the fluorescent screen are identical. The penetration of the tube is then read 
from a scale. 

It is thus possible to obtain the most accurate comparison of the degree of penetration 
of different tubes, or to use the same dose for therapeutic purposes. The tube is examined 
first, and the amount of current used is increased or diminished as the case may be, until 
the fluorescence of the screen agrees at the desired position of the scale. Price. $24.00 
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X-RAY APPARATUS—Measuring Devices. 



G/..5937 



G/..5938 


G/..5937 Cryptoskiascope, consisting of a liuoroscope with a lead glass protec- 
Coit NBIXE tivc screen for the eyes and protected handle as support. A box 
containing a skeleton hand is placed before the fluorescent screen to 
allow an approximate measurement of penetration. The operator's 
own hand is therefore never used to gauge the tubes. Price. $30.00 

G/..5938 Test-Hand, consisting of a skeleton hand, surmounted by a wax composition 
Code NEKOD of a permeability equal to that of the tissues of the hands. 8.00 


G/..5939 Standard Scale for measuring the penetrating power of the X-rays. The 
Codr KEKRE instrument consists of a plate to which arc attached a strip of silver 
foil, an aluminum strip of six different thicknesses, with a scale dis¬ 
cernible during examination. According to the penetrating power, 
which is coincident with the state of vacuum of the tube, one of 
the thin or thick fields of the aluminum strip will show the same 
shadow as the silver strip. The results are independent of the focal 
distance or the degree of fluorescence of the tube. <>.00 

3. Instruments for Measuring the Chemical Effect of the X-rays. 

G/..5942 Radiometer. Model Sabouraud et Noir6 consisting of standard scale, 

Codt NELEN with four disks of different tints for comparison, and one set of 


barium platino-cyanidc discs... . 10.00 

G/..5944 1 Dozen Discs for Radiometer G5942 . 15.00 

Codt NEUT 
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X-RAY APPARATUS—Quantimeter. 


Quantimeter. 


£ : 


The Knv-Scheerer Co>,N. V. , v ^ *<j * 

01 Wallplate with drawer, ruby ineamteacenl lump. aMiulunl »cale and atantl l or four test tubes. 

This method is based on the discoloration of bromide of silver tinder the influence of 
X-rays. Compared with the chromo-radiometers of Holzknccht or Sabouraud, it has the 
advantage that it is more sensitive, gives more subdivisions, leaves a permanent record, and 
is much cheaper. Its only disadvantage is that the results can only be read off after a strip 
of silver paper has been developed, a process which occupies three minutes. There is no 
need to resort to a dark room, as with the aid of a small light tight box the development 
can be done in daylight in the consulting room. 

The apparatus consists of: 

1. —Strips of bromide of silver paper measuring l / 3 inch by 2 1 /» inches, enclosed in small 
light-tight envelopes. The envelopes bear a label to be filled out with the name of the 
patient, date and length of the exposure; envelope and strip bear identical numbers. 

2. —A standard scale in wooden case, containing 17 different tints of the colors which 
the bromide of silver will assume gradually under prolonged influence of the X-rays. A 
runner, with glass windows slides along the scale, and the developed strips are placed 
into this frame. 

3. —A set of 4 test tubes of 1 inch in diameter and 2 in length, in a small metal stand. 

4. —A convenient addition in many cases is the dark box, which enables the operator to 
develop the strips in the consulting room in daylight. This box is shown in the illustra¬ 
tion; it has room for the stand containing the glass tubes with developing and fixing solu¬ 
tions, and can be provided with a clock striking a bell at from 1 to 4 minutes as required 


for full development. 

Quantimeter, Set I. 

G/..5946 Standard Scale in polished walnut box. $8.00 

Code NBLOSt 

G/..S947 Fifty Strips of Bromide of Silver Paper, in dark envelopes with labels 

Codt SEMAS and numbers .1. 3.00 

G/..5948 Stand with Four Test Tubes ... 2.50 

Coit NEMEA 

G/..5949 Three Aluminum Strips. . 1.00 

Cede NEMAB 

G/..5950 One Aluminum Strip, with Three Degrees of Thickness . 1,00 

Code itlGUE . 

Total. $15.50 
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X-RAY APPARATUS — Quantimclcr. 


Quantimeter, Set II. 

G/..5951 Quantimetcr Set No. I . 

Cede NEUGO 

G/..5952 '£ Liter Developer A I 

Code NENIA yi .. .. B | .*. 

G/..5953 I Liter Fixing Solution. .*. 

Code NEUS'F 

G/..5954 l Extra Wide Clip for the simultaneous development of several strips 
Code NEOD of paper . 

G/.. 5955 I Alarm Clock . 

Code NEOF1 

Total. 

i. 

Quantimeter, Set III. 

% 

G/..5956 Quantimeter Set No. II . 

Cede NEE LA 

Wallplate with drawer and ruby incandescent lamp . 

_ Total. 


$15.50 

1.75 
.50 

1.50 

3.75 

$23.00 

$23.00 

12.25 

$35.25 


Quantimeter, Set IV. 



G/. .5957 QuantimeterSetNo.lll . $23.00 

Code S'EEMY 

Dark Box to Develop the Strips in Daylight . 13.50 

Total. $36.50 


G/..5959 Benzin Lamp for testing the sensitiveness of the strips of silver paper, $11.50 
Code NEOPU 

•4. Heasuring Devices for the Focal Distance and Concentration of the 

Focus, Centering Tube. 

G/..5961 Focometer, for determining the focus of an X-ray tube, consisting of 
Code NEPAL 6 wires of different diameters, placed in front of a fluorescent screen, 
provided with protective glass and mounted into a tube, one side of 
which is held against the X-ray tube during the examination. 

The better the concentration of the focus, the more wires will show on • 

the fluorescent screen by observation from the other end of the tube. $24.75 
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X-RAY APPARATUS—Accessories to X-Ray Equipment. 


G/..5962 Rule for Measuring the distance from the tube to the plate holder or 
Code S’EPHE surface of the body, consisting of a telescope arrangement of two 
tubes with an end piece of a cup-like shape for holding against the 
X-ray tube . $14.50 

G/..5963 Simple Centering Device, consisting of a metal tube with small fluor- 
Codt NEJID escent screen, and wire for centering placed in the axis of the tube. 

If the X-ray tube is properly centered, this wire will show up as a 

dot. 15.00 

G/..5964 Adjusting Device, to be used in connection with diaphragm apparatus 
Code SEPVC G/58I0/II, consisting of a frame with 2 telescopic tubes, which can con¬ 
veniently be attached to these diaphragm stands, for ascertaining the 
direction of the central X-rays. 72.00 


m. Accessories for X-ray Laboratories, and Auxiliary Devices 
for Radioscopy, Radiography and Radiotherapy. 


I. Wall Racks. 



G/..5969 



G/. 5969 Wall Rack of oak for 6 X-ray tubes 
C»dt NEQVE 


$600 


Tkc K.vy. ScMctx'r.Co.N.Y. 
O/. .5871 


G/. 5971 Wall Board of qak, for storing X-ray tubes, with self-centering tube 

Codt NEXAS holders, for 6 tubes. 6.00 
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X-RAY APPARATUS—Accessories lo X-Ray Equipment. 


2. Lamp for Osmo-Rcgulator, Connecting Cords. High Tension 

Switchboard, etc. 





✓ 


<;/..5974 


G/..5974 Alcohol Lamp for osmo-regulator, consisting of small metal lamp with 

Codt N1BBI wick and cap, mounted on long hard rubber handle. $3.25 

G/. .5975 Connecting Cord, of stranded copper, with hard rubber sleeve over con¬ 
cede NlBlL nection tip, for currents up to 10 amperes: 

2 l /z ft long. * ... $ .50 

4 ft. long. 1.00 

7 ft. long. 1.50 

G/..5976 The same, for currents up to 25 amperes: 

Ced, NIC AG 2}4 ft. long. 1.00 

4 ft. long. 2.00 

7 ft. long. 3.00 

G/..5977 Connecting Cord reinforced with cotton braiding for use with control- 

code NICCO ling table, G/5603 9 ft. $17.50 

oer yd. 6.00 

G/..5978 Rubber Insulated connecting Cord, to be . between tube and induc- 

Codt NIC' G tion coil, 6 ft. long ... per pair, 2.00 



G/..5979 High Tension Conductors to be strung between two opposite walls in 
Cede N1CHI the X-ray laboratory, with silk cord insulation on both ends. Roll¬ 
ing over these wires are small trolley wheels which are attached to 
the connecting cords, tightened by counterweights, which serve to 
tap off high tension current in any part of the room. $9.00 
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X-RAY APPARATUS—liming Devices. 


When ordering, please mention the size of the room, and also specify whether the walls 


to which these wires are to be fastened consist of wood or stone. 

G/ 5980 High Tension Board with switch arrangement for 3 way circuits. This 
Cede MCKU permits of the alternate use of three different tubes without the ne¬ 
cessity of changing the connections every time. Price, including 
three pairs of pulleys, with weights and cords . $65.00 

When ordering, please observe the same precautions as mentioned under G5979. 

G/ 5981 The same as listed under G5979, with high tension switchboard for 4 

C»dt SIEVES circuits ..... 97.50 


3. Timing Devices. 



G/..5986 



G/5987 



G/59S8 


G/ 5986 Time Switch for therapeutic treatment, consisting of a clock and 
Cede N1DIF switch, which latter is connected to the primary circuit of the induc¬ 
tion coil. After the time for which the clock is set has elapsed, the 
switch is automatically opened and the current circuit interrupted. 

The clock can be set for intervals up to sixty minutes. This device 
is equally well suited for timing the development or rinsing of plates. $12.00 

G/..5987 Alarm Clock for up to five minutes, with dial marked from 5 to 5 scc- 

Cedt NIEDE onds, giving an alarm at 3, 4, 5 minutes. 3.75 

G/ .5988 Precision Pocket Stop Watch . 10.00 

C»dt N1ELA 
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X-RA) APPARATUS — Radiograms, Charts, etc. 


4. Radiogram Charts, etc 



G/ 5990 Radiogram Charts for recording results of radioscopic and radiographic 
Ci>itr NlERKA examinations; used to advantage in'reports regarding insurance and 
legal cases. 

Chart blocks of 25 sheets, with perforated margin, arc published for the following parts 
of the skeleton: 

a. — Head (seen from the side, left and right); 
t> —Spine (cervico-dorsal), neck (from lit. mUc); 
c. Thorax (dorso-ventral and ventro-do-«al); 

<(. —Spine (part of the kidneys and coccyx); 
t. -Pelvis; 

f. — Shoulder (left and right); 

X- — Upper Arm (left and right); 

h. — Elbow Joint— (left and right; palm of hand towards tube); 

—Elbow Joint (left and right, from the side); 

k. Forearm (left and right); 

i. —Hand (left and right); 
w. Thigh (left and right); 

». — Knee Joint (left and right, flexor and extensor side); 

«>. —Knee Joint (left and right, from the side): 

/>. —Lower Leg (left and right); 

<f. —Lower Leg (left and right, from the side); 
r. —Ankle (left and right, dorso-plantar); 
r. —Foot (left and right, from the side); 
t. —Foot (left and right, dorso-plantar); 


Price, per block of 25 sheets... $ 25 

G/. 5997 Stomach Sound, consisting of rubber of a low permeability for the X-rays 3.50 
Code NIHIL 

G/..5998 Bismuth Pills, for stomach examination, each box containing ten pills, 

Code NIKOR per box . 4.00 
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X-RA Y APPARATUS—Plate Holders. 


ACCESSORIES FOR THE RADIOGRAPHY. 


Plate Holders. 



The Knv-Scmeereh Coi.N. Y. 
G/. .6001-3 


To properly expose a photographic plate it is necessary to either envelope the same with 
a non-actinic paper or place it into a suitable holder, thereby protecting the same against 
light, causing fog or other damage to the sensitized emulsion of the plate, when placed 
beneath the patient Plate holders arc preferable to paper wrappers, as they arc constructed 
so that if the weight of the body rests thereon it cannot possibly break the glass plate. 

Furthermore, if an exposure is to be made with the aid of an intensifying screen, one 
large size of screen becomes adaptable to all smaller sizes of plates when used in a plate 
holder, while with the use of a paper wrapper or envelope the screen must be precisely the 
size of the photographic plate, which means that a number of screens are required, as it is 
not practical for the radiographer to limit himself to one size of plates. 

Our plate holders are made in two sizes with additional kits in each, so as to permit 
small standard sizes of X-ray plates to be used. The cover of the plate holder has the 
various sizes outlined, corresponding to the kits contained therein. A layer of lead foil is 
placed at the bottom of each plate holder to overcome secondary radiance. 

G/..600I Plate Holder, best quality for plates up to and including 10 x 12", with 


Cedt NILDE set of kits adapted to plates 8 x 10, 6J4 x 8}4 and 5 x 7*. $6.00 

G/..6002 The same, up to and including plates 14 x 17*, with sets of kits 11 x 14, 

Cod. N1LGO 10 x 12 and 8 x 10’. 9.00 

G/..6003 The same, up to and including plates 10 x 12", extra thin, with sets of 

Cod. NtLtC kits 8 x 10. 6 Vi x 854 and S x 7’. 7.50 
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X-RAY APPARATUS — X-Ray Stereoscopes. 


Plate Holder for Stereoscopic Radiography. 

These holders are required, where two or more exposures arc to be made with the tube 
placed at a slightly different focus at each exposure. They arc constructed to permit of 
a ready removal of the exposed plate and the insertion of a second plate without disturb¬ 
ing the position of the patient 

A complete set of instructions for the technic accompanies each plate holder. Plates 
obtained with the stereoscopic method can be examined with our stereoscopes listed under 
G/.. 6021 -29. 



G/..6011-12 


G/..6011-12 

G/ oOl 1 Plate Holder for Stereoscopic Radiography, very best quality, for plates 
Codr MINET up to and including 10 x 12", with sliding frames to permit the use 

of plates size 8 x 10, 6 yi x 8J4", price . $7.00 

G/. .6012 Plate Holder for Stereoscopic Radiography up to and including plate 
Code S’EUFE size 14 x 17", with sliding frames to permit the use of plates size 

11 x 14, 10 x 12 and 8 x 10*. 10.00 

(With this plate holder detailed instructions are furnished with our special pamphlet, 
entitled, "Practical Hints on X-ray Photography." Photographic plates, or copies from 
plates, taken by this method, can be examined with our camera stereoscopes. Nos. 6021/29) 

G/..6016 Black Light Proof Wrapping Paper, for the plates, each sheet. $ .10 

Code N1MRO 


X-ray Stereoscopes. 


This stereoscope is constructed in 
acordance with the usual types, pro¬ 
vided with adjustable prisms and 
observation windows to permit an easy 
adjustment to suit the various eye 
sights. 

The stereoscopic negatives, or 
positives thereof, arc placed into the 
adjustable frames provided for the 
same. These frames are fitted with 
protecting shields to eliminate the 
undersired light around the picture, 
and to permit the same to pass 
through the plate only (we refer to 
G/.. 6011-12 for plate holders adopted 
for stereoscopic work). 
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X-RAY APPARATUS—X-Rap Stereoscopes. 


G/..6021 Prism Stereoscope, 
Code SI SOX 10 x 12” . 

according 

to 

Dr. 

Walter, 

for 

plates 

up to 

$60.00 

G/..6022 Prism Stereoscope. 
Code SISY 11 x 14". 

according 

to 

Dr. 

Walter, 

for 

plates 

up to 

65.00 

70.00 

G/..6023 Prism Stereoscope, 
Code SIP A 14 x 17". 

according 

to 

Dr. 

Walter, 

for 

plates 

up to 


3. Camera Stereoscopes. 



G/..6026 


These stereoscopes consist of a camera with removable bellows, on the front board of 
which the lens system is mounted. The photographic plate is to be placed in front of a 
ground glass, which produces uniformly diffused light for this examination. 

At the top of the camera a light trap is provided, which permits the examination of 
paper copies. 

By means of tripod G602S a stereoscope can be mounted at any convenient place. With¬ 
out the same it will be necessary to provide a suitable table. 

G/..6026 Camera Stereoscope of Dr. Bartholdy, for plates up to and including 


Codr SIPIS size 11 x 14", but with adaptors for 10 x 12 and 6’/S x 8’/i" . $24 00 

G/. 6027 Same as above, but for plates up to and including size 14 x 17", with 

Code N1PPE adaptors for plates 11 x 14, 10 x 12, 8 x 10, and 6J4 x 8J4". 32.00 

G/..6028 Tripods for mounting the above stereoscopes . 4.S0 

Code SIRLE 

G/..6029 Hand Stereoscope for the examination of reduced stereoscopic pictures 5.00 
Cede SJRS1 


For suitable photographic apparatus to aid in the production of reduced pictures and 
diapositives, we will be pleased to submit special estimates upon request. 
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X-RAY APPARATUS- 

-Photographic X-Rap Plates. 

PHOTOGRAPHIC 

X-RAY PLATES. 

These plates, which are expressly made for X-ray work, are reliable, uniform in results 

and easy to manipulate. The same kind of developer and fixing bath as for ordinary plates 

may be used, but on account of their extreme sensitiveness great caution should be exercised 

while handling and developing but not exposing more than is actually necessary. 

PRICES PER DOZEN 

Lumiere’s X-ray Plates 

Schleussner’s X-ray Plates 

Thickly coated 

Double coated 

With 

With 

2 | 12 

2 | 12 

Sets envelopes. 

Sets envelopes. 

G/. .0041 5 x 7 inches. ..$1.00 $1.40 

G/..6047 5 x 7 inches ..$1.40 $1.70 

Code N1RUR 

Code AXtRVR 

G/..6042 6J4 x " .. 1.65 2.10 

G/..6048 6J4 x 854 " ..210 2.55 

Cede NJRVA 

Code AN IRC A 

G/. .6043 8 x 10 " .. 2.40 3.00 

G/..6049 8 x 10 " .. 3.50 4.10 

Cede S'ISBE 

Code ANISBE 

G/. .6044 10 x 12 " .. 4.20 5.15 

G/. .6050 10 x 12 *’ .. 5.20 6.15 

Code NJSKA 

Code AN/SKA 

G/. .6045 11 X 14 " ..6.00 7.25 

G/..6051 11 x 14 '* .. 7.20 8 4S 

Cede NITEB 

Code ANtTER 

G/. .6046 14 X 17 “ .. 9.00 11.25 

G/. .6052 14 x 17 “ ..10.80 13.05 

Code NJT1D 

Code ANITID 

Schleussner’s Special X-ray Flat Film. 

G/..6061 Size 3J4 x 4J4 inches. 

. $1.00 

Code NIXAR 


G/..6062 Size 11 x 14 inches. 


Code NIZAM 


G/..6063 Size 14 x 17 inches. 

. 20.00 

Code NOACH 


G6061 and 6062 are packed in V* dozen lots. 

The larger sizes are especially for the thorax (lungs and heart) exposures, using two 

intensifying screens; the small size is for exposures of the teeth (with the film in the mouth). 

Wrapping paper listed under G6016. 


N. P. G. X-ray Paper, for Direct Exposures of Bromsilver Paper. 

G/. .6071 N. P. G. X-ray Paper, 7 x 9J^". 

In thickness of cardboard. Single 

Code NOBAT packing for each sheet.. 


G/..6072 N. P. G. X-ray Paper, 9>4 x 12*. 

In thickness of cardboard. Single 

Code NOBLA packing for each sheet. 

. .50 

G/. .6073 N. P. G. X-ray Paper, 12 x 16*. 

In thickness of cardboard. Single 

Code NOBOD packing for each sheet. 

.75 

G/. .6074 N. P. G. X-ray Paper, 16 x 20". 

In thickness of cardboard. Single 

Code NOBOG packing for each sheet. 

. 1.50 

This paper is furnished wrapped, and ready for exposure, and is treated just as photo- 

graphic plates, with the exception that the developer is of J/S the concentration only, but 

contains some more bromkalium. 


It is possible to take 2 pictures at the same time, putting the 2 sheets on top of each 

other. 


It is also possible to put 1 sheet and a photographic plate together, and expose them 

simultaneously, whereby a plate negative and 

a paper negative are produced. 
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X-RAY APPARATUS—Intensifying Screens. 


Especially during the winter season, when copying takes place very slowly, this paper 
offers great advantages, by putting the operator into the possession of a picture that can be 
conveniently handled and mailed. Detailed information in regard to this paper is contained 
in our pamphlet, “Practical Hints on X-ray Photography." 


Intensifying Screens. 

G/..6075 Intensifying Screen, without frame, for plate holders, size 10 x 1 2" . $8.00 

Codr NOCAC 

<»/. .6076 Intensifying Screen, without frame, for plate holders, size 14 x 17*. 15.00 

Codt NOCHU 


The intensifying screen has the peculiarity of producing a blue fluorescent light when 
exposed to X-rays. Placed on a photographic plate, with both emulsions in contact with 
each other, these light, in addition to the effect of the rays, acts on the chemical decompo¬ 
sition of the emulsion on the plate. These 2 effects, combined, reduce the time of exposure 
materially, especially by placing a film between 2 such intensifying screens. 

On account of the comparatively coarse grain of the screens, the pictures lose somewhat 
in contrast. This method, therefore, is limited for its application to the exposition of parts 
where a correct definition is not required, as for instance, with the heart and lungs, or in 
casc> of fractures. 

These intensifying screens can be used to advantage in connection with X. P. G. 
X-ray paper. 

Chlorsilver Copying Paper, for Producing Positive Pictures Directly. 

G/. .6077 Highest Qrade Celluloidin Paper, in sheets of 19J/J x 24J4’\ each pack- 


Cetie NODOP age of 24 sheets. $12 00 

Chemicals for Developing, Fixing and Toning. 

Acid, Acetic, No. 8, per oz. in bottle. $ .06 

Acid, Acetic, No. 8, per lb. in bottle. .18 

Acid, iluriatic, C.P., per oz. in glass stop, bot. .11 

Acid, Sulphuric C.P., per lb. in glass stop, bot. .32 

Alcohol Photo 95 per cent, per qt in bottle. 1.00 

Alum, Powdered, in 5 lb. boxes, per lb. .11 

Alum, Chrome, in 1 lb. carton. .13 

Borax, Powdered, in 5 lb. box, per box. .75 

Gold Chloride, C.P., Dry, per bottle. .50 

Hydrochlnon, per oz. .15 

Lead, Acetate, per oz. .10 

rtercury. Bichloride, in lb. bottles, per lb. 1.16 

riercury. Bichloride, in oz. bottles, per oz. .15 

flctol, per oz. .75 

Pot. Bromide, per oz.... .10 

Pot. Carbonate in lb. bottles, per lb. .24 

Pot. Cyanide in lb. bottles, per lb. .60 

Pot. Ferricyanide Red, in %-\b. bottles, per bottle . .25 

Soda Bicarb, cryst. in lb. box, per lb. .10 

Soda Hyposulphite, in lb. boxes, per lb. .10 

Soda Hyposulphite, in 5-lb. boxes, per lb. 06 

Soda Sulphite Cryst. in lb. bottles, per lb. 16 

Sodium Bromide, in oz. bottles, per oz. .10 

Hyposulphite of Soda, C. P. for fixing negatives, per box of 1 lb. .10 
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X-RA Y APPARA T US—Developing Trays. 


Developing Trays. 




Siic 
* IX 

Size 

*g x lOg 

Size 

lug x tag 

Size 

lag X I4J4 

Size 

mg x lag 

a . 

White Steel Porcelain, 

rectangular. 

$ 0.00 

$1.50 

S2.50 

$2.75 

$4.80 

/>. 

Porcelain, slanting walls, 
with lip. 

0.65 

1.15 

1.80 

2.75 


c. 

Clear Cryst. Glass, sq. 

form. 

1.10 

1.50 

2.50 

3.50 

10.00 

J. 

hard Rubber. 

0.75 

1.35 

2.00 

3.10 

5.20 



Stand 

Developer. 






The KnyScheerer Co..N. Y. 
('./• . 6181/82 


These developers are constructed of zinc and mounted into a hardwood light proof wood 
box. Two plates may be developed at the same time. Stand development with glycin de¬ 
veloper gives best possible results, and where a lot of X-ray work is to be performed saves 
considerable time. The plates arc placed into the receptacle vertically, and after closing 
the cover arc permitted to rest in the developer from 25 to 40 minutes without further man¬ 
ipulation. A small stopcock attached to the lower part of the tank facilitates the easy re¬ 
moval of the fluid. 

G/..6181 Stand Developer size 1 for plates up to and inclusive size 10 x 12 fitted 
Codt—XCTZ. w jth double plate holder .. $10.00 

G/..6182 The same as above size 2 for plates up to and inclusive size 14 x 17.... 13.50 

Cod,-xrvEL. 

(We can supply an alarm clock which indicates the proper time of development,—see 

G/ No. 2.) 
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X-RA Y APPARA TUS — Tilubator and Darl( Room Lamps. 



Titubator. 

The development, 
especially oflargcr plates 
requires considerable 
time, and a constant rock¬ 
ing of the tray is incon¬ 
venient and tiresome. 
The titubator. which con¬ 
sists of a rocking device- 
actuated by motive 
power, is a labor saver, 
as it is merely necessary 
to place the tray with 
solution and plate to be 
developed into the solu¬ 
tion in a dark room, and 
to cover the tray with 
the provided’light proof 
hood. Developing for 
some minutes, the room 
can again be darkened 
and the progress of de¬ 
velopment asccrtai' ed. 


G/. 6166 


G/. .6166 Titubator for trays and plates tip to and including size 14 x 17". with 

Cedt stEIBE light proof hood .. . . . . $62.50 


Dark Room 



G/. .6188 


Lamps. 

The most convenient 
lamp in a dark room is of 
the electric variety. The 
'•Ideal” lamp illustrated 
herewith is made of heavy 
tin plate handsomclycopper 
oxidized, fitted with an 8 
candle-power incandescent 
lamp, completely wired, 
and with connections for the 
standard lamp receptacles. 



G/. 6189 


G/..6188 “Ideal” Ruby Lamp complete with electric connections with orange, 

~eit MEIER ru by and ground glass . $2 50 

G/ 01X9 Dark Lamp for electric light, mounted into wooden case, provided with 1 
Cod* muiga incandescent lamp 6 feet of connecting cord, with contact plug. The 
window is covered with a ruby cloth, and can be detached when white 
light is required. 6.00 
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X-RAY APPARATUS—Laboratory Tabic. 


Laboratory Table. 



The Knv-Scheerer Co*N. Y. 


G/. .6201 Laboratory Table, 

Code NYLGA for photographic 
work, with shelf 
forTholding all 
sizes photographic 
plates and dishes, 
bottles, Tunnels, 
measuring 
glasses, lamps, 
etc. The table 
top is covered with 
linoleum.$33.00 


G/ .6201 



G/.. 6203-5 


G/. 6203 Xn. 4. For 30 plates 

CoJe XffF.t. 


The Ingcnto Plate Washer. 

The ingcnto washing boxes will wash at one time any 
size negatives smaller than the largest size for which they 
are made. The cuts fully illustrate the method by which this 
is accomplished. 

It will also be seen that the inside rack is tilted' so that 
it is impossible for the plates to be disturbed during the oper¬ 
ation of washing. The water enters the box through two 
long tubes, which extend the full length of the box. 

Prices. 

8 x 10 or smaller. $4.50 


G/. 6205 No. 5. For 30 plates II x 14 or smaller... 6.00 

Cute x/ros 
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X-RA Y APPARATUS — Illuminating Boxes. 


Illuminating Boxes for Photographic Plates. 



This illuminating box is equally well suited 
for examinations with day or electric light. The 
front part of the case is provided with a square 
opening into which can be placed different inser¬ 
tions suitable for various sizes of photographic 
plates. Behind this opening, covering the same 
entirely, a dull ground glass is placed for the 
observation with direct light reflected from the 
white enameled walls which is projected onto the 
glass plate. The illumination of the plate, also 
the heat radiating from the lamps thereby becomes very uniform and the temperature of the dull 
glass plate is kept within such limits that even wet photographic plates can be examined. 


G/. .6217 


The frames fitting the box are constructed to allow the length'of the plates to be ex¬ 
amined in cither the horizontal or vertical position. 


'lhe brilliancy of the electric lights is controlled by a suitable resistance. If the illu¬ 
minating box is to be used with daylight the rear of the box is removable. 


G/..6216 Illuminating Box as described, completely wired to mount onto the wall. $45.00 
Code PACH 

G/..62I7 Illuminating Box as described, completely wired, mounted on wood 

Cod* HACER stand with rollers . 57 00 
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X-RAY APPARATUS—Printing Frames, etc. 


Negative Printing Frames with Hinged Back and Dressed Celluloid Tablet 


for Recording flemoranda. 

Inches 5x7 8 x 10 11 x 14 14 x 17 16 x 20 

$0.50 $0.75 $1.80 $2.75 $3.50 

Printing Frames for X-ray Pictures, Producing Plastic Effect. 

U/ 6231 Printing Frame for Plastic Effect X-ray Pictures, made entirely of 

Cdr PAEDE metal, for plate of 8 x 10". . $15.00 

G/.. 6231a Insertion for this printing frame, for plates of 5 x 7".. 2.50 

Cede PAEUM 

G/. 6212 Printing Frame like 6231 for plates of 10 x 12". . .. . 22 00 

Cede PAFFA 

G/. 6212a Insertion thereto, for plates of 8 x 10" . 3.00 

Code PAFIV 

G/. .6232b Insertion thereto, for plates of 5 x 7" . . 4.00 

Code PACAC 

G/..6233 Printing Frame similar to 6231 for plates of 16 x 20" . ... 60.00 

Cede PAC1N 

G/. 6233a Insertion thereto, for plates of 11 x 14" . 5.00 

Code PACOD 

G/..6233b Insertion for plates of 10 x 12*. ... . 6.00 

Code PAG UR 


This frame allows of producing in a simple manner plastic X-ray pictures, the method 
being more fully described in our pamphlet, '‘Practical Hints on X ray Photography.'* 

Graduates for Mixing Solutions. 

Graduates, tumbler form, with lip, graduated in ounces and metric system. 

a. Graduated in Ounces. 6. Metric System, [c. Combined Ounoes and Metric. 


4 ounce each 

.$0.30 

125 c.c. 

.$0 35 

$0.50 

16 " 

.75 

500 c.c. 

.85 

1.10 

32 “ 

. 1.40 

1000 c.c. 

. 1.50 

1.85 

(Hass Stirring 

Rods, each ... 




(ilass Funnel, 

regular style, with oblique tip. 

Funnels, white steel porcelain, with handle. 

Diameter, 

5" ....:. 


Diameter, S'/i" .. . 

. $0.55 


6".30 " 7" .90 


•* 8 " . 100 

Drop Bottle, for conveniently stocking bromide of potassium solution, etc. 

2 ounce, dear glass . $0.25 

Negative Drying Racks. 

No. 1. A strong, well-built rack of large sire to hold 42 negatives, and to ac¬ 


commodate the largest sizes as well as the smaller ones. Price . $1.25 

No. 3. For small size negatives up to 8 x 10, made up in the plain wood, without 
finish. Price . .50 
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X-RA Y A PPA RA TUS—Equipment for Photographic Darl( Room. 


Photographic Dark Room Equipment for the Negative Process. 

('./..ran Code PAILE 

1 Electric Ruby Lamp with 8 c. p. light. $275 

2 Porcelain Lined Trays tor 8 x 10" plates. . $1.25 2.50 

2 “ '• •• for 11 x 14" plates. 2.40 4 80 

I Fibre Mypo Tray for 8 x 10". 1-00 

I “ “ - for 12*4 x 16'... 2.00 

I Graduate 16 oz. equals 500 grammes. 100 

I " 4 oz. equals 120 grammes. -50 

I Fluted Glass Funnel y 2 pt... -20 

I M “ “ 1 qt.... .35 

1 Negative Drying Rack No. 3. -50 

2 oz. JTetol . 1.50 

lb. Hydrochinone . 75 

5 lbs. Sod. Sulphite . .45 

5 lbs. Sod. Carbonate . .35 

If lb. Kromidc of Potassium . .20 

vf liter Rodinal, ready for use. 2.50 

10 lbs. Hypo . .50 

I lb. Acetic Acid . .20 

I oz. Ortol . 75 

I oz.. Glycin . 75 

1 doz.. Schleussncr X-ray Plates 5 x 7" with envelopes . 1.40 

2 - •• *• •• 8x10"** " ... 3.50 

I •• - *• *• 11 x 14' “ “ . 7.20 

I Plate Washer for all sizes up to and including 11 x 14". 6.00 

Total $41.95 

For the Positive Process. 

0/..ft»S Code PA /AX 

I Printing Frame 5x7" ... $0.50 

I ** “ 6yixSy 2 .60 

I " “ 8x10" ..75 

1 " " 11 x 14" . 180 

2 doz. Developing Papers 5x7" . -60 

2 “ •* •• 6 y t x 8 yy . 1 oo 

6 ” " ** 8 x 10" . 3.50 

2 " " •* 11 x 14* . 270 

I Studio Trimmer with 10" knife... 3.00 

l Roller 12* . . . 150 

I Paste Brush 2" ... .35 

6 oz. Higgins Photo Hounter . .25 

I doz. Card Mounts 5x7" .. .20 

l “ “ " 6% xW . 7 .25 

I " " “ 8x10" .30 

I . 11x14* .35 


Total $17.65 

For Reducing Prints for Special Records and Photography of Patient. 

GI..IUM Code PA/Eft 

I Camera No. 9 Size 6'f x 8 y t with all Latest Impovcments fitted with Autic Au- • 
tomatic Shutter and Rapid Convertible three focus lens F:8. Its combination 
may be used separately or together with our double plate holder in solid 

leather carrying case . $58.00 

I Tripod tor the same . 3.00 

I Focusing Cloth . .50 


Total. $61.50 
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X-RAY APP ARA 7 US — X-Ray Equipments. 


SUGGESTIONS FOR X-RAY INSTALLATIONS. 

For Direct Current. 

To facilitate selection of an X-ray installation we herewith recommend to prospective 
purchasers a few combinations, and. in doing so. we confine ourselves to the main component 
parts of the equipment only, viz.. Induction Coil, Regulating Device and Interrupter. 

X-ray tubes have been treated as articles of consumption. By listing the best and well- 
known Interrupter types, Induction Coils of various sizes with or without variable inductance 
and reliable Regulating Devices, every requirement as to capacity, reliable working and con¬ 
venience of manipulation has been considered. 

The designs mentioned under types A .arc intended for mounting against the wall, and 
should be resorted to, when floor space in the X-ray room is limited. 

Further requirements as regards arrangement of the same apparatus are met by designs 
mentioned under types B, C and of the special types "Rckord”, Army, Navy, etc. 

We also refer to the assortments of accessories under No. (;/6350-53 and to the photographic 
outfits under No. G/6334-35. 



it .,«c*oi. Combination C 


G/. 6301 X-ray Equipment Type A. All parts furnished separate for mounting to the 
Codt PIP1Z wall or in any other desired manner. 
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X-RAY APPARATUS — X-Ray Equipments. 


Specification of Type A 

(U/SWL Code P1PIZ) 


Combination 


Interrupter 


t no voiu 


Switchboard 
interrupter 

II 

Connecting Cords 
Coil 10 inch 
Variable Inductaves 


I 

Code PI NOW 
Sliding Contact 
Cat. So. I Prico 


G/5360 

G/5518 


G/5460 


$ 90 00 
50 00 

2 50 
120 00 


Cod e PITCH 

Electrolytic with one 


tnode 


Cat. Ao. 

G/5570 

G/5536 


G/5410 


Price 

$ 88 00 
23 00 

200 
115 00 


Code TERMINAL Total $ 2*52 50 

A T means with coil of 12” ■< *812 50 

ET .. •• *392 50 

U ti i4 »4 i4 18” *' . 417 50 

OJ 44 « 20” « 467 .50 


III 

Code PI SIR 

IV 

Code PITAS 



Sliding Contact and 

Electrolytic with •» 

Electrolytic with 3 

Anodes 

Anodes 

Cat- So. 1 

Price 

Cat. So. 

Price 

G/5572 

SI IS 00 

G/5582 

$150 00 

G/5538 

60 00 

G/5518 

50 00 



G/5538 

(if) 00 


5 00 

.... 

5 00 

G/5410 

115 00 

G/5460 

120 00 

c 

15 00 

c 

15 00_ 

28 00 

$ 310 00 

$ 400 00 

78 00 

300 00 

450 00 


‘435 00 

•530 00 


*470 00 

•565 00 




•615 00 




15 00 


Wall Brocket for Induction Coil 


7 .50 


NOTH. 


Specifications a/ tvfe A includes /o“ coil, for larger coils use cote termination, (or instance for combination II 
n'llh itf (»Uil reads- PITt.HET or combination 11 with i.Sf coil PJ'/AMI. 

The Apparatus soith prefixed asterisk are specially recommended. 



WI.JBBL Combination III 

<;/ o302 X-ray Equipment Type B. Induction Coil. Regulating Device and 
Cotfr PILOER Interrupter mounted on table. 

Any combination listed under Type A can be furnished mounted 
on table, representing thereby Type B. for $40.00 extra. 
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X-RAY APPARATUS — X-Ray Equipments. 



0/..raai, Combination IV. 


o o.W.) \*ray Hquipment Type C. Induction Coil, Regulating Device and Interrupter 
Code r/.\/(,n mounted in Cabinet Form. 

Any combination listed under Type A can be furnished mounted in Cabinet 
Form, representing thereby Type B, for $90.00 extra. 
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X-RAY APPARATUS—The "Rckord" X-Ray Apparatus. 


The “ Rekord ” X-ray Apparatus. 



The latest type of The Kny-Schherer Co’s X-ray Apparatus specially designed for the 
use of the general practitioner and smaller hospitals excels by a standard of efficiency of its 
component parts and their proper interrelation, a result of years of experience and experi¬ 
ments with their predecessors. 

A high intensity. 10" coil with condensor is mounted on a hardwood cabinet of a pleasing 
design. 

It possesses a heavy, carefully laminated magnet core and a secondary winding of low in¬ 
ductance. It delivers a powerful discharge suitable for rapid radiographic and radioscdpic 
work on all parts of the body. A parallel spark gap is provided for, which guards the tube 
against puncturing and also enables the operator to determine approximately the vacuum. 
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X-RAY APPARATUS—The "Record" X-Ray Apparatus. 


The "Rckord" interupter, as described under B/..5526-29, is placed on a bracket inside 
of the cabinet in a position for convenient adjustment of the duration of contact, while a 
small switchboard underneath serves for the adjustment of the coudcnsor. 

The regulating and measuring devices for the main circuit and for the motor of the in¬ 
terrupter arc arranged in the form of a switchboard, mounted with the necessary resistances 
to a nickel-plated table on rubber-tired wheels. Upon the switchboard are mounted rheostats 
and switches, a precision amperemeter and an incandescent lamp for the general illumina¬ 
tion. 

The separate arangctntnt of ihc regulating devices allows also of the convenient control 
of the X-ray light from the examining table. 

The whole apparatus is self-contained, and can be connected to the main line by a flexible 
cord and plug. It can be readily assembled without using the wall for the support of any of 
the parts. The consumption of electric energy is about 4 to 5 amperes, which, on account of 
the economical operation of the “Rckord'’ interrupter, is sufficient for a very strong uni¬ 
directional secondary discharge. Owing to the High number of revolutions and the perfect 
contact and interruption, the light on the fiunrcsccnt screen is very steady. 

The prices of the complete “Rekord" apparatus, including one “Monopole" tube, regulat¬ 
ing table mounted on rollers, tubestand on casters with protective case and cord adjusters 
arc for: 


G/..6321 110 volts direct current. $400.00 

Codr /’/ST UR 

G/. .6322 220 .* . 410.00 

Coitf RISC R 

G/. .6323 32 " ' '' (without storage battery) . 380.00 

Codr PtTGA 

G/..5611 Storage battery of 10 cells of 40 ampere hours each . 76.00 

Codr it AX AG 

G/..6324 Alternating current 110 volts, 60 cycles with Wchnelt interrupter and 

Codr P/X/S valve cell. 450.00 

G/. .6325 The same for 200 to 250 volts, 60 cycles. 465.00 

Codr PI7.RT 



THE KNY-SCHEERER COMPANY'S LABEL GUARANTEES HIGHEST STANDARD. 

— 68 — 


(C) Jeff Behary 2019 


1246 












X-RAY APPARATUS—Special Equipment. 


X-ray Equipments for Instantaneous and Tele-X-ray 

Photography. 

a. <1/ 6307 For Instantaneous and Tele-X-ray Photography only; Direct Current o( 110- 

i r./r PIX 1)1 225 Volts, consisting of: 

G / ..3470 Induction Coil for 20" spark length, vvithspeci.il winding for instantaneous 

photography . $325.00 

G/..5540 Wchnelt Electrolytic Interrupter with 3 parallel connected, simultaneous¬ 
ly adjustable anodes. 75.00 

G/ 5585 Switchboard with binding posts, and special circuit breaker for instan¬ 
taneous photography . 60.00 

Total, $460.00 

b. G/. .6308 For Instantaneous and Tele-X-ray Photography, combined with Accessories for 

C<*. tr PIXKU normal exposures, to connect with the Direct Current of 110-1225 Volts, 

consisting of; 

G/..5470 Induction Coil for 20" spark length, with special winding and quadruple 

variable inductance . $350.00 

G/ 5341 Wchnelt Electrolytic intcruptcr, same as G/5S40, but with a fourth 

anode for tunc exposures . 9000 

G/ .5572 Marble Switchboard with selector switch for the variable inductance of 
the inductor and rheostat lever for the control of the primary current 
(Modif. G/5592) . 185.00 

G/..5585 Switchboard with binding posts, and special circuit breaker for instan¬ 
taneous photography... 60.00 

Total. $685.00 

AIODIFICATIONS. 

G/. o309 To operate from the Direct Current of 125-250 Volts, additional. $22.50 

co.it pixx/t 

G/..6310 To operate from Alternating Current up to 150 Volts, including a Valve 

Code PILCH Cell No. G/5627, additional . 15.00 

G/..6311 To operate from an Alternating Current of 125-250 Volts, including a 

Codr PIE MB Valve Cell No. G/5627 and a step-down Transformer, additional.... 103.20 

G/..6312 To add an automatic Timeswitch to Switchboard G/5585, additional_ 45.00 

Code P/CM 

MOTE: Attention is called to Compilation oj Accessories for Instantaneous and le/e- 
X-ray Photography under No. yS»i-te. 
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X-RAY APPARATUS—X-Ray Equipments. 


SUGGESTIONS FOR X-RAY INSTALLATIONS. 

For Alternating Current. 

Where only alternating current is available, the X-ray equipment can either be operated 
on the same directly or the alternating current is first transformed into direct current by 
means of a motor generator. 

The consumption of X-ray tubes, platinum contacts at the interrupter, etc., is neces¬ 


sarily less with a direct current. 

G/..6305 X-Ray Equipment with 12" Coil and Valve Cell, 

Cede PIN PL consisting of: 

G/..S490 Special Alternating Current Induction Coil...$130.00 

G/..S535 Wehnelt Electrolytic Interrupter with 1 platinum iridium anode. 20.00 

G/..5570 Switchboard with Regulating Device and Amperemeter for 120 Volts.. 83.00 

G/. .5625 Electrolytic Valve Cell. 15.00 

G/..5770 Series Spark Cap. 5 25 


Total, $258.25 


G/. .6306 X-ray Equipment with 16" Coil and Valve Cell, 

Cede PINCH consisting of: 

G/..5493 Special Alternating Current Induction Coil. $280.00 

Quadruple variable inductance. 15.00 

G/..5538 Electrolytic Interrupter with 3 platinum iridium anodes . 60.00 

G/..5572 Switchboard with Regulating Device and Amperemeter . 115.00 

G/. .5625 Electrolytic Valve Cell . 15.00 

G/. .5770 Series Spark Cap. 5,25 


Total. S380.23 

For tensions of 150-230 volts a Transformer is required at an extra price of. $65.00 


To mount the same in accordance with the arrangement enumerated under types B and 
C, the corresponding price, as stated under No. 6302-03 will be added. 

c. Equipment with Motor Generator. 

The cost of this class of equipment is calculated by adding the price of one of the direct 
current equipments, mentioned under No. 6301-6304 to that of one of the generator outfits G/5623. 
5626. The 2 II. P. outfit G/5623 is sufficient to operate the inductor with mechanical inter¬ 
rupter, while the 4 H. P. outfit G/5624 is required when an electrolytic interrupter is em¬ 
ployed. 

Special detailed estimates for the above as well as for complete outfits with isolated 
electric plants, gasoline-dynamo, or dynamo alone, will be furnished upon request. Requests 
should be accompanied by statements of available current supply, voltage if direct and volt¬ 
age with amount of periods per second if an alternating current, or of available horse power, 
if any, also of the desired type of interrupter, so as to enable us to select the most suitable 
outfit for each individual case. 

Kindly use (he Enclosed Information Blank. 
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The Kny-Scheerer Co. 

289 NINTH AVENUE, 

NEW YORK CITY. 

Gentlemen : — 

I am interested in X-ray Apparatus and desire to be informed regarding 
cost of a complete equipment. 

The electric street current available is, 

a) Direct current Volts 

b) Alternating current ... Volts ... Cycles 

Q i) 1 desire a complete equipment consisting of: 

Induction coil of inch spark complete with Mechanical 

Interrupter. Electrolytic Interrupter Mechanic and Electrolytic 
Interrupter. 

Accessorries: 


Q 2) I desire to receive a quotation from you for an equipment suitable 
for the general medical practitioner not exceeding in price 

$ . 

Q 3) I desire to receive suggestions for an up-to-date outfit for Diagnostic 
and Therapeutic purposes. Highest efficiency to be a condition. 

Q 4) I desire also a price for a High Frequency apparatus in connection 
with the X-ray equipment. 

Special Remarks. . 


Name (plainly written) ... 

Street address .. 

City ... State 


N. B. Please mark the equipment as you may be interested in by crossing the circle 
prefixed. 
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The Kny-Scheerer Co. 

289 NINTH AVENUE, 

NEW YORK CITY. 

Gentlemen:— 

I am interested in X-ray Apparatus and desire to be informed regarding 
cost of a complete equipment. 

The electric street current available is, 

a) Direct current . Volts 

b) Alternating current ... Volts ..„.. Cycles 

0 i) I desire a complete equipment consisting of: 

Induction coil of . inch spark complete with Mechanical 

Interrupter. Electrolytic Interrupter Mechanic and Electrolytic 
Interrupter. 

Accessories: . 


0 2 ) I desire to receive a quotation from you for an equipment suitable 
for the general medical practitioner not exceeding in price 

* .. 

0 3 ) I desire to receive suggestions for an up-to-date outfit for Diagnostic 
and Therapeutic purposes Highest efficiency to be a condition. 

0 4 ) I desire also a price for a High Frequency apparatus in connection 
with the X-ray equipment. 

Special Remarks ......._..... 


Name (plainly written) ... ... 

Street address ... 

City . State 


N. B. Please mark the equipment as you may be interested in by crossing the circle 
prefixed. 
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X-RAY APPARATUS—Special Equipment. 


X-ray Outfit with Gasoline Hotor Generator. 

Very often it is found impracticable or impossible to obtain commercial electric service 
in many localities, and to meet this condition, we have devised outfits such as shown in the 
illustration; comprising a gasoline engine directly connected to a slow speed multi-polar 
dynamo, and cabinet equipped with a complete X ray set, consisting of our standard sec¬ 
tional wound induction coil, centrifugal mercury jet interrupter, high tension magnetic in¬ 
terrupter, standard volt meter and ammeter, inverse current controller, primary controller, 
pole changing interrupter switches, adjustable tube holder, tubes, cords and fluoroscope. 
The articles enumerated arc the same as furnished with our regular hospital equipment and 
arc of the very best mechanical and scientific construction; none but perfect material enter¬ 
ing into the production of same, under the most careful supervision. 



The engine is very simple and substantial in construction, and starts without the difficulty 
usually experienced with gasoline motors. It is very economical in operation, consuming 
one quart of gasoline per hour. 

The illustration shows our 14 in outfit operated by a 1 kilowatt generator and connected 
thereto by means of flexible cables. This outfit will give a heavy continuous high frequency 
discharge of 14 in. 

The current output of the particular generator set shown in the illustration is 10 am¬ 
peres at 110 volts, E. M. F., and may be used for a variety of purposes, such as lighting, 
charging of storage batteries, operation of galvanic, furadic and cautery apparatus. 
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X-RAY APPARATUS—Special Equipment. 


The X-ray cabinet is so constructed, that the entire mechanism may be placed within the 
case, including tubes, and fluoroscopc and the tube holder folded close to the side, as shown 
in the illustration and then set within a substantially constructed shipping case. 

The engine being self-contained is packed in the same manner, and may be readily trans¬ 
ported and set up, it merely being ncces-ary to bolt the engine to a firm foundation before 
starting. 

Prices of outfits of various capacities will be furnished upon application Specify the 
length of spark required, and if the generator is to be used for any other purpose than 
X-rav work, state what for, and whether gas or gasoline is to be used. 

(Specifications on Application). 



special. X-Kav Outfit, made for the medical Department. U. s. arms 


(Specifications on Application.) 
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X-RAY APPARATUS — Special Equipment. 
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X-RAY APPARATUS—Accessories for X-Ray Laboratories. 


Assortments of Accessories for X-ray Laboratories. 

I. 

G/. .6350. Code PAPY. 

Consisting of 

G/..5736 X-ray tube . $25.00 

G/. .5708 Floor tube stand. 12.00 

G/. .5796 Fluorescent screw TYt x 9J4' . 18.00 

Leadglass plate and protective shield for same . 4.00 

G/..6001 Plate holder for X-ray plates up to 10 x 12". 6.00 

G/..5830 Plain table for radiography with canvas top . 23 00 


$88.00 

G/..6234-35 Equipment for photographic darkroom. 59.60 


Total, $147.60 

II. 

G/. .6351. t«rfV PA PC/. 

Consisting of 

G/. .5753 X-ray tube. $25.00 

G/..5738 X-ray tube, water-cooled. 45.00 

G/..5764 High potential valve.tube . 16.50 

G/. .5797 Fluorescent screen 9J4 x 12" . 28.50 

Leadglass plate and protective shield for same . 4 50 

G/. .5806 diaphragm stand . 50 00 

G/. .5831 X-ray table with detachable top. etc . 50.00 

G/..5971 Wall board for X-ray tubes . 6.00 

G/..6001 Platcholder for X-ray plates up to 10 x 12". 6.00 

G/. .6002 Plateholder for X-ray plates up to 14 x 17" . 6.00 

G/ .5987 Exposure clock .. . .. 3 75 

G/. .5929 Milliamperemetcr on brackket . . . 18 75 


$260.00 

G/. .6233-34 Equipment for photographic darkroom . 59.60 


Total, $319 60 

III. 

G/. .6352. CodtPAPEM. 

Consisting of 

G/..5736 X-ray tube . $25.00 

G/..5753 X-ray tube. 25.00 

O/ .5738 X-ray tube, watercooled. 45.00 

G/..5764 High potential valvctube. 16 50 

G/. .5797 Fluorescent screen 9 '/j x 12" . 28.50 

Leadglass plate and protective shield for same . 4.50 

G/ .5810 Universal diaphragm stand . 125 00 

G/..5831 X-ray table with detachable top. etc.... 5000 

G/..5929 Milliamperemetcr mounted on insulated bracket . 18 75 

G/..5971 Wallboard for X ray tubes . 6.00 

G/..5987 Exposure alarm clock. 3 75 

G/..6001 Plate holder for X-ray plates up to 10 x 12" . 6 00 

G/. .6002Plate holder for X-ray plates up to 14 x 17. 9.00 


$363.00 

G/..6234-35 Equipment for photographic darkroom . 59 60 


Total. $422.66 
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X-RAY APPARATUS—Accessories for X-Ray Laboratories. 


IV. 

G/..6354 Code PA KG O. 

Consisting of: 

G/..5736 X-ray tube . $25.00 

G/..5753 X-ray tube . 25.00 

G/..5738 X-ray lube, water cooled. 45.00 

G/..5764 High potential valve tube . 16.50 

G/..5798 Fluorescent screen, 12 x 16". 45.00 

Leadglass plate and protective hand shield ... 6.50 

G/..5811 Universal diaphragm stand . 200.00 

G/..5831 X-ray table with detachable top, etc. 50.00 

G/..5929 Milliamperemeter mounted on bracket . 18.75 

G/..5971 Wailboard for X-ray tubes. 6.00 

G/..5987 Exposure clock . 3 75 

G/..6216 Illuminating box. 45.00 

G/..6001 Plateholder for X-ray plates up to 10 x 12" . 6.00 

G/..6002 Plateholder for X-ray plates ui to 14 x 17" . 9.00 

G/..5783 Three reserve tubeholdcrs, per $2.00. 6.00 


$507.50 

G/..6234-35 Equipment for photogr. darkroom . 69 60 


Total. $577.10 

G/..63S3 Code PAR PU. 

Consisting of: 

G/. .5736 X-ray tube . $25.00 

G/. .5753 X-ray tube . 25.00 

G/. .5738 X-ray tube, watercooled . 45.00 

G/..5764 High potential valve tube. 16.50 

G/..5798 Fluorescent screen 12 x 16’.16'.. 45 00 

Leadglass plate and protective shields for same. 6.50 

G/..5812 Compression diaphragm . 140 00 

G/..5831 X-ray table with detachable top, etc. 50.00 

G/..5905 Improved orthodiagraph . 250.00 

G/..5906 Tilting table . 5000 

G/. .5929 Milliamperemeter mounted on bracket . 18.75 

G/..5971 Wailboard for X-ray tubes . 6.00 

G/. .5987 Exposure clock . 3 75 

G/. .6216 Illuminating box . 45 00 

G/..6001 Plate holder for X-ray plates up to 10 x 12' . 6.00 

G/..6002 Plate holder for X-ray plates up to 14 x 17* . 9.00 


$741 50 

G/..6234-35 Equipment for photogr. darkroom .$69 60 

G/. .6186 Titubator . 62.50 122 10 


Total, $863.60 
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X-RAY APPARATUS—X-Ray Equipments. 


Abridged List of Apparatus and Accessories 

-FOR- 

ARSONVALISATION AND FULGURATION. 


» 


G. t»351 

Code PLATZ 


Small apparatus for the production of high frequency currents; 3 com¬ 
bination of the tl’Arsonval transformer and the Oudin resonator, 
including spark gap with muffler.. 


G/. 6352 Similar apparatus, arranged on a table, with fine adjustment of the rcs- 
CodfFLF.nG onator for obtaining perfect resonance, and consequently the best 
discharge. While in the former design the regulation of the primary 

circuit is effected by moving the con- 
. tact directly from one turn to the 



<;/. .6870 a-f. 




other, a comparatively coarse adjust¬ 
ment, the drum of this apparatus re¬ 
volves around a vertical axis and al¬ 
lows of perfect tuning by adjusting 
the same within a fraction of a turn. 
A crank adjustment is provided for 
this purpose. The muffler of the 
spark gap consists of a glass recepta¬ 
cle, which can be taken apart conven¬ 
iently. It is a very efficient means 
for suppressing the noise, and with 
the use of chemicals, the ozone and 
moisture generated bv the discharge 
can be absorbed, insuring a constant 
working at highest efficiency . 


G/..6353 The same with larger rcs- 
tddePl.Hrif onator, suitable for all 
requirements of arson- 
vafisation and fnlgnra- 
tion. (Sec cut on the 
outside of the cover.).. 

G/. .6354 Resonator with stand ac- 

todr PLlUR cording to Dr. Guille- 
minot, consisting of a 
flat spiral which can 
be vertically adjusted.. 

G/..6355 Large Solenoid for Auto* 

Codf FLOTF conduction, with the 

patient in a sitting po¬ 
sition . 

G/..6356 The same, with patient in 
Code FLVKH recumbent position ... 

G/..6.360 Oudins Condenser Elec* 
Codf PNICA trode for local treat¬ 

ment. The one surface 
of the condenser is 
formed by a metal rod 
attached to a hard rub¬ 
ber handle, while the 
other surface consists 
of the part under treat¬ 
ment. A glass tube of 
10 in. in diameter, 
sealed into a brass- 
threaded fitting forms 
the insulator to be 
screwed onto the han- 
(5/. .<1352 die G/..6369 . 



$60.00 


115.00 


135.00 


75 00 


65 00 
150.00 


4 00 


THE KNY-SCHEERER COMPANY’S LABEL GUARANTEES HIGHEST STANDARD. 

-76- . 


(C) Jeff Behary 2019 


1258 




























X-RAY APPARATUS—Special Equipment. 





G'..0373 G/. .6373 



G/..6361 The same, with a glass tube of 20 
Codr PLAUD in in diameter and an interior 
graphite coating, firmly attached 
to the handle . 

G/. . 63o2 The same with the glass end of setni- 
Codr PLF.tS spherical shape of 30 in. in 

diameter. 

G/..6363 The same of 55 in. in diameter.... 
Code PLEUV 

G/..6364 The same of hard rubber with metal 
Code PLOCC cover disc shaped. 

G/..6365 Aletnl Brush for the treatment of 
Code PLONC the skin . 

G/..6366 Jlultiple brush electrode for the 
Code PLUMP treatment of the skin . 

G/. .6367 Pointed Electrode for treatment 
Code PLAYS with concentrated spark dis¬ 
charges; with thread for attach¬ 
ing the handle. 

G/. .6368 Bell shaped Electrode . 

Code PLEKT 


$250 


3.00 

3.50 

3.50 

1.50 

3.50 


1.25 

1.50 


G/..6369 Handle of Hard Rubber for the 

G/. .6363 Code PLICH electrode G/..6364-68 . 3.00 



G/..6370 Vacuum Electrodes for the treat- 

Code PLOST ment of (a) the skin, (b) the 
ear, (c) the rectum, (d) the 
nose, (c) the uterus, (f) the 
anus. Each. .75 

G/..6371 Hard rubber handle for above 

Code PLUIK vacuum electrode . 1.50 

G/..6372 Electrode lor Fulguratlon the 

Code PLUQU treatment of cancer . 2.50 

G/..6373 The same with 3 needles of plati- 

COde PLECT mim-iridiiirn . 5.50 

G/..6374 The same, in the form of a sound, 

Code PLENC with adjustable glass tube, to 
vary the length of the spark 
and hard rubber handle, with 
channels for the conduction of 
carbonic acid . 11 00 


Out complete catalogue on High Frequency 
Apparatus, Section G, part 10, is under prepara¬ 
tion, and will be mailed upon application, as soon 
as received from the printer. 


G /..0374 
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X-RAY APPARATUS—Index 


INDEX. 


A PACE. 

Alarm clock.48, 51 

Alcohol lamp. 50 

Amperemeter . 16 

Army X-ray equipment. 72 

Automatic time switch. 16 

Auxiliary switchboards. 16 

H 

Band compressor. 37 

Barium platino-cyanidc screen. 28 

Benzin lamp. 48 

Bismuth pills . 52 

Bromosilver paper . 56 

c 

Cabinet (or X-ray equipment. 18 

Caldwell, Diaphragm interrupter.. 12 

Camerastereoscopes . 55 

Centering device for tubes.26, 27 

Chair for examination and treatment. 39 

Charts for radiograms. 52 

Chemicals ... 

Coils, induction. 8 

Compression band . 37 

Compression Diaphragm. 34 

Connecting cords . 50 

Cryptoradiameter. Wehnelt's . 45 

Cryptosciascopc. 46 

D 

Dark-room lamps. 59 

Dark-room equipments . 

Developing trays. 58 

Diaphragm, stand for therapy. 31 

apparatus for therapy. 29 

“ “ “ compression. 34 

“ " double, Oroedel’s 35, 35 

** •* * J suspension . 36 

“ '* “ universal .32, 33 

Double Diaphragm, Groedel’s.35, 36 

Drop bottle. 62 

Drying racks. 62 

E 

Electric plants . 20 

Equipment for the dark-room.62, 63 

F 

Films. 56 

Fluorescent screens. 28 

Fluoroscopes. 28 

Focometer, Walters’ . 84 

Gr 

Gasoline engine. 20 

General remarks. 6 

Generators. 20 

Glass funnels. 62 

Graduates. 62 


PAGE. 


Green and Bauer tubes.,.. 23 

Groedel’s double Diaphragm.35. 36 

orthodiagraph.42, 43 

Gundclach tubes . 23 


H 

Hand stereoscope. 

High tension conductors, 
“ " board .... 


I 

Illuminating boxes. 

Index, classified. 

'* alphabetical . 

Inductance, variable. 

Induction coils . 

Intensifying screens. 

Interrupters, mechanical. 

Caldwell . 

“ electrolytic.... 

mercury dip... 

platin. 

precision. 

“ Rekord . 

" sliding contact 

" Wchnelt ...... 


55 

50 

51 


61 

2 

78 

8 

6 . 8 
57 

9 
12 
11 

10 
10 
10 
10 

9 

II 


K 

Kienbock, quantimeter .. 
Kryptoscopc ....-... 


47 

28 


L 

Laboratory table. 60 

Lamp resistance . 19 

Lamps for the dark-room. 59 

Leadglass plates. 28 

shields . 29 

“ specula. 29 

Levy-Dorn Orthodiagraph. 41 

Light-proof paper. 54 

Lumiere X-ray plates . 56 

M 

Measuring devices .44, 49 

Metal shield for fluorescent screens. 28 

Milliamperemeter . 45 

Motorgenerator. 20 

Modifications of coils.6, 8 

“ “ Diaphragm stands. 35 

“ switchboards.14, 15 

Monopol tubes... 22 

Muffler for electrolytic interrupter. 12 

Muller X-ray tubes. 21 

N 

Negative drying racks. 62 
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X-RA Y APPARA TUS—Index 


O 

Operating table . 

Orthodiagraph, Levy-Dorn 
Groce! .. 
Orthodiagraph blank . 


P 

Paper celloidin. 

Paper, light-proof. 

" bromsilver . 

Parallel bracket. 

Photographic equipment. 

“ camera . 

Plate holder. 

*' “ extra low.. 

“ stereoscopic .... 

Plate washer.. 

Power plants . 

Pocket voltmeter. 

Protractor for localizing_ 

Precision voltmeter. 

amperemeter. 

Preface . 

Prismenstercoscope. 

Printing frames. 

Protective plates of lcadglass 

* apron . 

goggles . 

handles . 

mask. 

'* wall. 


Q 

Quantimcter, Kienbock’s 

u 

Radiogram charts. 

Radiometer. 

Regulating devices. 

Rckord X-ray apparatus 

Rheostats. 

Rubber cover. 

“ cloth . 


I’AUE 

... 41 
... 41 
42, 43 
... 43 


57 

54 

56 

37 

63 

63 

53 
36 

54 
6H 
20 
19 
40 
17 
17 
3 

55 
62 
40 
40 
40 
40 
40 
43 


47 


... 52 
... 46 

13. 18 
67, 68 
... 13 
... 31 
... 40 


S 

Schleussner X-ray plates. 55 

Shunt rheostats. 16 

Sources of electric current. 19 

Spark gaps.44, 24 

Standard scale. 46 

Stand developer . 58 

Stereoscope for X-ray plates...54, 55 

Stomach sound . 52 

Stop watch . 51 

Storage batteries. 19 

Suggestions for X-ray equipments. 

Suspension Diaphragm. 35 

• Switchboards . 16 

auxiliary. 16 


'I 1 PACK 

Table for examination, etc. 38 

** “ “ plain. 38 

Table, tilting . 43 

Terms. 5 

Test hand . 46 

Tilting table . 43 

Time switch, automatic.... 16 

Timing devices . 51 

Titubator. 59 

Tube holder. 25 

' Tube holder, self-centcriug.26, 27 

Tube stands. 25 


u 

Universal Diaphragm...32, 33 


V 


Valve cells. 19 

“ tubes. 24 

Variable shunt rheostat. 16 

inductance. 8 

Voltmeter . 16 

“ precision. 17 


w 

Wall bracket for induction coils. 8 

“ instantaneous exposures 37 

.tubes . 49 

“ board. 49 

Wchnclt muffler. 12 

cryptoradiometer. 45 

M electrolytic interrupter. 11 


X 

X-ray equipments.. 64 

X-ray tables. 38 

“ chair. 39 

“ flat films. 56 

“ operating tabic. 41 

** paper . 56 

“ plate. 56 

“ stereoscopes . 54, 55 

X-ray tubes.. 

- “ Green & Bauer. 23 

“ Gundclach . 23 

“ Monopol . 22 

" “ Muller. 21 

“ water cooled .21, 22 

*' with double anticathodcs. 24 


Appendix 

Apparatus for High frequency 
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ANNOUNCEMENT. 

A series of special catalogue* rmbrtrlni the modern Surgical Armamentarium Inclusive of Electro- 
Sur|lral ami Electro-Therapeutic apparatus ami instruments 1 - In rmirar of preparation. 

Application* far copies In nblrb the uirdirnl prefeaalan la Interested should br miiilr at an early date. 


PART Section A. 

1. Instruments for Anatomy and Pathology. 

2. Instruments ami Apparatua (or Mlcroacopy and 

Bacteriology. 

3. Inatrumenta for Experimental Physiology and 

Vlvlaecilon. 

4. Inatrumenta (or General Diagnosis. BlooJ and 

Urine Examlnatlona, etc., etc. 

5. Inatrumenta for Phlebotomy. Cupping, Bleed¬ 

ing, Vaccination, etc. 

6. Inatrumenta for Subcutancoua and Intravcnoua 

Injection. Lumbar Puncture, etc. 

7. Infualon and Tranafualon. 

K. Inatrumenta for Wound Dreaalng, Syrlngea. Ir- 
rlgatora. Pua Basins and Sundry Accessories. 
V Vacuum Apparatus for the Induction of Arti¬ 
ficial Hyperemia In the Treatment of lulls *.- 
matory Diseases, designed by Dr. Aug Bier. 

part Section B. 

1 Inatrumenta and Apparatus for Narcosis and 

Local Anaesthesia. 

2. Instruments for Arterial Compression. Ampu¬ 

tation. Resection. Bullet Extraction and Tre¬ 
panation 

3. Instruments for Suturing, Surgical Needles. 

Suture Material, etc 

4. Instruments for Surgical and Plaster of Paris 

Dressings. Splints and Splinting Material. 

6 instruments for Physicians' Pocket Cases. 
0. Instruments for Aspiration. Paracentesis, etc. 

7 Instruments for Thermo-Cauterlaatlon 

PART Section C. 

1. Instruments for Ophthalmic Operatlona 

2. Instruments for Aural Operations 

3 Instruments for Aiding the Deaf. 

4. Instruments for Operation on the Nose and 

Pharynx 

5. Instruments for Plastic and Dermatological 

Operation!. 

8 lnatrumbnta for Performing Tracheotomy and 

Intubation. 

7. Instruments for Performing Tonsillotomy and 

Operations on the Uvula 

8. Instruments for Oral and Laryngeal Opera¬ 

tions 

B. Instruments for Bronchoscopy, Oesophago- 
scopy and Gastroscopy 

10 Illuminating Instruments for Laryngeal Ex¬ 
aminations 

11. Instruments for the Inhalation of Atomized 
Medicaments In liquid form or powder. 

PART Section D. 

1. Instruments for the Male Urethra and Bladder. 

2 Instruments for Kleclro-Cystoscoplc and Endo¬ 

scopic Examinations. 

8. Instruments for Lithotomy Operations 
4. Instruments for Tapping the Bladder. 

5 Instruments for Hernial and Intestinal Opera¬ 
tions. 

8. Instruments for Prostatectomy. 

7. Inatruments for Anal and Rectal Operations 
part Section C. 

I. Obstetrical Instruments and Phantoms. 

2. Gymrcologlcal Instruments 

Section P. 

DENTAL INSTRUMENTS. 

Assortment of a limited line of denial Instru¬ 
ments as required by the physician. 

Part Section G. 

I. GALVANISATION. 

a. I^clanchA and Dry Cell Batteries. 

b. Combination Apparatus for Galvanisa¬ 

tion. Faradisation. Electrolysis and 
Cataphorrals. 

c Hydro-Elcolric Baths Electrodes and 
Appliances for the same. 

U Electrodes and Electrode Hnndlea for 
general galvanisation and faradisation. 

e. Special Electrodes for the Eye. Ear. 

Throat, Oesophagus. Stomach. Rectum. 
Urethra and Bladder. Scrotum. Peri¬ 
neum. Vagina and Uterus. 

f. Interrupters. Rheostats and Galvano¬ 

meters. 

g. Electrolytic Instrument and Batteries. 

h. Cataphnrellc Electrodes and Batteries. 

2 FARADISATION: 

Induction Apparatus and Cells. 

3. FRANKLIN1BATION: 

Static Machines and Acceaaorlea. 

4 OALVANO-CAUTERY. ENDOSCOPY AND 

DIAPHANOSCOPY. 

a Portable and Stationary' Chromic Acid 
Batteries, Galvano-Cautcry Handles 
and Burners. Hot Air Blast Apparatus. 


b. Electric Illuminating Instrument* for 

diagnostic purposes and operative sur¬ 
gery, as: Headlights, Portable Desk 
Lights and Floor Stands for the ex¬ 
amination of the Eye. Ear. Nose. 
Throat. Rectum and Vagina Endo¬ 
scopes and Cystoscopes. 

c. Dlaphanoscoplc Instrument! for the 

translllumlnatlon of Stomach. Rectum. 
Urethra. Throat, etc. 

PART 

5 ACCUMULATORS OR STORAGE BATTERIES 

6. APPARATUS FOR CONNECTION WITH THE 

STREET CURRENT ARRANGED IN 
FORM OF WALL FLATES. TABLE 
PLATES AND MOTOR GENERATORS 
a Direct current for Faradisation. Gal¬ 
vanisation. Electrolysis, Cataphoresls, 
Endoscopy and Galvano-Cautery 
b. Alternating current same as above 

7. ELECTRO MOTORS FOR SURGICAL OPER¬ 

ATIONS. VIBRATORY MASSAGE. ETC. 

a. Direct Current Motor*. 

b. Alternating Current Motor*. 

c. Surgical Cables and Shafts for Motors, 

Hand Pieces. Drills. Saws, Fralaers, 
etc Complete Surgical Motor Outfits, 
d Vibratory Massage Outfit*. Vlbratndcs. 
etc. 

e. Motor Attachments for Tympanum Mas¬ 

sage. Air Compression and Air Suction. 
Centrifuges 

f. Direct Current Motor Transformer* for 

three phase sinusoidal faradisation and 
surgical work. Alternating Current 
Motor Transformers for Galvanisation. 
Electrolysis. Cataphorexls and surgical 
work Universal Apparatus. 

8. SINUSOIDAL FARADISATION tVOLTAISA- 

TION.) 

Apparatus for one and three phase sinusoidal 
Faradisation for local treatment and baths. 
W ROENTGEN X-RAY APPARATUS. 

a. Induction Colls and Transformers • 

b Interrupter* 

c. Rheostats and Current Controllers, 
d Sources of current, 
r. X-Rav Tubes, 
f. Tube Stands 
g Fluorescence Screens 
h. Diaphragms and Examining Tables 
l Protective Appliances for Operator. 

k. Orlhodlagraphs 

l. Metric Instrument* for determining the 

Intensity of the current 
m Sundry accessories for X-Ray Rodm. 
n. Photographic Supplies 

10. ARSONVALISATION: 

Application of High Frequency Currents 

11. ELECTRIC light as a therapeutic 

AGENCY. 

Light Bath Cabinets and Apparatus for local 
treatment Light projection apparatus for 
local Irradiation. Apparatus for concen¬ 
tration of the energy of the electric arc 
light In skin diseases. 

12- ELECTRO THERMO-THERAPY. 

Electric Hot Air Rath* 

13. ELECTRO MAGNETIC THERAPY. 

14. ELECTRO MAGNETS AND SUNDRY ELEC¬ 

TRIC APPARATUS 

Scclloe* M. 

Orthopwdic Apparatua. Artificial Limbs, Trusses, 
Abdominal Supporters. Elastic Hosiery, Shoul¬ 
der Braces. Suspensories. Splints, etc. 
Section l . 

A complete assortment of Instrument*. Tool* and 
Apparatus for the Veterinary Surgeon. 

Section P. 

Invalids' Rolling Chairs. Fracture Beds. Invalids' 
Lifters. Crutches, Air and Water Bed*. Bed 
Rests. Cuspidors and Pocket Sputum Flasks, 
Feeding Cup*. Fountain Syringe*. Ice Bags. 
Infants' Baths and Scales, Irrigator*. Rubber 
Goods, Steam Baths, Urinals, etc., etc. 

Section Q. 

Aseptic Steel Cabinets for Surgical Instruments and 
Dressings. Aseptic Operating and Examining 
Tables. Aseptic Instrument and Dressing 
Tables, Ward Furniture. Waahstands. etc . etc. 
Sterilisers for Instruments. Dressings and Water 
for Phyilclan*' Offices anJ Hospitals for the 
sterlllxatlon by steam without pressure and 
under pressure of IS pounds per square Inch. 
Disinfecting Apparatus by means of chemical and 
phyalcal agema 


Physicians interested will please apply, 
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X-RAY APPARATUS, 

MINIATURE LAMPS 

AND ACCESSORIES. 




THE BAR10 VACUUM CO., 

156 Past 23d Street, 

NEW YORK CITY. 
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October, njo2. 

The General Electric Company having 
now practically discontinued its manufacture 
and repairs of Crookes Tubes and X-Ray 
Material, ire take much pleasure in inform¬ 
ing Doctors and Physicians that we have in¬ 
creased our factory facilities and appliances 
so that we are prepared to supply all de¬ 
mands for X-Ray Material. Our Crookes 
Tubes are being made under expert super¬ 
vision and by experienced Glassblowers, and 
our Customers may rest assured that their 
orders , whether for new Tubes or repairs, 
will be treated with jtrompt attention. 
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THE BARIO VACUUM REGULATOR. 

Since Professor Roentgen’s Marvellous Discovery of 
the X-Rays, the various apparatus necessary for their 
production have been steadily improved year by year. 
The X-Ray operator of to-day with ordinary apparatus 
can obtain results far in advance of anything seen in the 
past, but when he attempts heavy work or desires to get 
the most perfect detail and finish, one serious difficulty at 
once confronts him, namely, the inability to keep the va¬ 
cuum of his Crookes Tube constant and steady. 

The Bario Vacuum Regulator has been especially 
designed for this purpose, and by its means, the operator, 
whatever his type of exciting apparatus may be, can ad¬ 
just the vacuum of the Crookes Tube to any desired de¬ 
gree, either high, medium, or low and keep it steadily at 
that point for any length of time, the simply pushing in or 
pulling out of the sliding rod shown in the cut, being all 
that is necessary to change the vacuum of the tube. 

It will of course be noticed on reference to our dia¬ 
gram that this Regulator is connected with a Crookes 
Tube, having an auxiliary terminal containing a chemical 
salt preparation, and it cannot be used except with such 
tubes. Noti adjustable tubes, while to some extent sat¬ 
isfactory for light work, are very seldom found of suffi¬ 
cient penetration to enable the operator to obtain radio¬ 
graphs or examinations of the heavier parts of the body, 
while the Regulator enables him to so manipulate his tube 
as to obtain any result. 
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It will at once occur to the experienced X-Ray worker 
that the combination shown in the Cut must necessarily 
eliminate a great deal of the danger of puncturing as it is 
practically impossible for the current to spark across the 
outside of the tube, provided of course, that the usual pre¬ 
cautions are observed as to having no dust on the tube or 
allowing dangling wires to touch it. 

The Bario Vacuum Regulator, as stated above, can 
be used on any type of exciting apparatus with good 
results, but some little differences may with advantage be 
pointed out in their order. 

First: — When used on a Static Machine: — 

The Regulator should be connected as shown in 


Cut No. I. 
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taking care to have the negative terminal of the 

Regulator attached to the negative or cathode end of the 

tube and the positive end of the Regulator attached to the 

Chemical adjuster on the tube. The positive or negative 

of a Static Machine is easily ascertained by allowing the 

Current to flow between the terminals i and 2, when at 

one terminal a thick white spark or sparks will be noted 

whereas at the other a purple brush will be seen. The 
« « 
purple brush is then marked as the Positive and the white 

spark as the Negative. The sliding rod end of the Regu¬ 
lator marked H in the Cut is always the negative. The 
reader should note that a Static Machine of any type re¬ 
verses polarity occasionally when not in use and therefore 
the positive and negative should always be ascertained 
before starting up the Regulator. 

In most cases the Static Machine is fitted with Spark 

Gap W which, while not absolutely necessary for X-Ray 

* 

work, is undoubtedly a great aid to the best results. If 
this is needed, the operator should forward the diameter 
of the insulated ends of his terminals so that same can be 
supplied to fit. 

Second: —When used on an Induction Coil 
The Regulator should be connected as shown in Cut 
No. 2. the negative and positive ends of the Regulator 
being connected in exactly the same method as for a 
Static, but of course, as the polarity of a coil does not 
change, once it has been wired up correctly, it can be left 
on the Tube Stand permanently and need not be turned 
around as with a Static If a Wehnelt or other Electrolytic 
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Interrupter is being used, care should be taken not to push 
the sliding rod H in too far as, by so doing the vacuum 
may be lowered too much and require some little time be¬ 
fore it will recover itself. With any kind of Mechanical 
Interrupter, this is not likely to occur and if a little care 
is taken neither will it with the Electrolytic Interrupter. 



Cut 2. 

Third: —When used on an Alternating Current Set. 

The Regulator can be connected exactly as with an 
induction coil, but the rod H should be started out at full 
length, as very little is required to lower the vacuum of a 
double focus Tube when operating on the Alternating 
Current. 
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Price of the Bario Vacuum Regulator complete with 
necessary cords, Tube Holder, Spreader and full instruc¬ 
tions, $25.00 Net. 

Pair of Spark Gaps, (for use on Static) extra 5.00 Net 

CROOKES TUBES. 

We have fully recognized the fact that the X-Ray 
operator depends entirely upon the quality of his Crookes 
Tube for his work and have accordingly very carefully ex¬ 
perimented with and tested every variety of tube at the 
present time on the market. 

The tube known as the Bario Vacuum Type shown 
in Cuts 1 and 2 has been especially designed and made by 
us for use with our Regulator and in construction and 
quality, we honestly think it will be found superior to any 
other type of tube. It is fitted with a reinforced anode 
enabling it to be operated on powerful machines for a 
long time at a dull red heat without injury. The chemical 
terminal is placed directly behind the anode which expert 
testimony unites in declaring to be the correct position. 
The glass seals and general workmanship of the tube are 
of the best and unlike the majority of other tubes on the 
market, it can be repaired over and over again at a mode¬ 
rate cost. Price, $15.00. 

We can also supply a tube of this type, but with the 
Funnel anode designed by Mr. Westbury late of the 
G -neral Electric Co., the same as shown in Cut No. 9. 

This Tube is very strongly recommended for use in 
cases of Cancer, Carcinoma, Lupus, etc. and is indorsed by 
such operators as Dr. Mulvaney of Jersey City, Dr. Scott 
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of Kansas City. Dr. Pierce of Buffalo and many other 
leading operators. Price. $15.00. 

The type of tube shown in Cut No. 3 is also fitted 
with chemical terminal and can be used with the Regula¬ 



tor satisfactorily. It has a re-inforced anode and can be 
supplied with potash, hydrogen or oxygen adjuster as pre¬ 
ferred. Price, $12.00. 

The same tube but without reinforced anode suitable 
for use with medium current. Price, $10.00. 

Tube without reinforced anode and smaller 4 inch 
diameter bulb suitable for small currents. Price, $8.00. 

Funnel Focus Type of tube shown in Cut No. 4, for 
use in cases of Cancer, etc. 



Cut 4. 

Price, - - $15.00. 

Double Focus Tube for use with High Frequency 
Sets on alternating Current. Price, $12.00. 

10 
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Double Focus Tube for use with very heavy Sets, has 
reinforced anodes, extended terminals and extra heavy 
Cathodes. Price, $15.00. 

All the above tubes are made of best American glass 
and workmanship in our Factory under expert supervision 
and can be repaired promptly at a moderate figure. State 
apparatus when ordering. 

We can also supply tubes fitted with water cooled ar¬ 
rangement for use on very heavy coils with mercury or 
electrolytic interrupters which however, are expensive and 
we cannot guarantee that they can be satisfactorily re¬ 
paired if damaged. Price from $25.00. to $45.00. 

Telescope Stand, Tube Holder, Spreader & Cords. 

Price complete, - - $12.50. 

Tube PI older only, Price, - 2.50. 

Spreader and cords only, Price, 1.50. 

We have much pleasure in stating that we have pro¬ 
vided special facilities for the repairs of all kinds of Crookes 
Tubes, and shall be pleased to receive Consignments of 
such tubes to look over and estimate thereon. It is of 
course difficult to state an arbitrary figure for repairs until 
we receive the tubes, but Customers can rely on our doing 
the best for them in all cases, and that prompt attention 
will be given. When ordering please note the following 
t\ pes. 

INGLE FOCUS TUBES. 


B. V. No. 1. For use with Regulator,.Coil or Static $15 00 
B. V. No. 2. “ “ “ *' *’ “ *• 12.00 

B. V. No. 3. Without Reinforced anode “ “ “ 1000 

B. V. No. 4. Small 4 inch Bulb *' “ “ 8.00 

B. V. No: i. Funnel. For Cancer Cases “ " “ 15.00 

B. V. No. 2. " “ *' “ “ “ 15.00 
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DOUBLE FOCUS TUBES. 

B. V. No 5. Ordinary Double Focus Type, - $12.00 

B. V. No. 6 extra heavy type, reinforced anodes etc. 15.00 

Type of Apparatus, Length of Spark and Vacuum required , 
should always be stated. 

THE FLUOROSCOPE. 

We have recently placed on the market an improved 
and highly efficient type of Fluoroscope, which we can 
strongly recommend. It is manufactured by us from the 
best materials and is fitted with adjustable frame so that 
the screen can be taken off at will. 

The screen is protected by a thin sheet of Gelatine 
which prevents dust or dirt accumulating on the crystals 
and deteriorating them which has been a great fault up to 
the present. 

The Cut shows ordinary type of Fluoroscope. 



5x5, 

$ 10.00 

5x7, - 

- 12.50 

6x7, 

I.V 50 

6x8, 

16.00 

7x9. 

20.00 

8x10, - 

24.00 
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Above are for screens made of platino cyanide ofbar- 

ium. Screens without cases 25 cents (25c) per square inch. 

« 

Tungstate of Calcium Screens fifteen cents (15c) per 
square inch. Intensifying Screens, made to order. 

Prices on application. 

THE STATIC MACHINE. 


We can strongly recommend the Static Machine as 
shown in Cut No. 6, to all operators desiring to obtain 
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an exciting apparatus which will give them both perfect 
X-Ray work and the best Electro-Therapeutical results. 
This type of Machine was given the only award for X-Ray 
apparatus at the Pan-American Exposition and after very 
careful and exhaustive tests, we have come to the con¬ 
clusion that it is superior to all o’her types on the market. 
The charging arrangements are remarkably simple and 
the purchaser need not fear any trouble with it in moist 
climates or very humid weather. 

Prices including full set of Electrodes, Three sets of 
Leyden Jars, Telescope Stand, Platform and a Pair of In¬ 
terrupters. 


Six Plate, 

26 inch Circles, 

$250.00 

Eight “ 

30 “ 

n 

350.00 

Ten 

30 “ 

1 < 

400.00 

Twelve “ 

30 “ 

11 

450.00 

Sixteen “ 

30 “ 

< ( 

55 0 00 


Special sizes made to order. 

The above prices do not include Motor or Rheostat 
which will be furnished on receipt of particulars as to size 
of Machine required and whether for direct or Alternating 
Current. 

Special X-Ray Outfit for above, consisting of 
i Bario Vacuum Regulator, complete, 
i Bario Vacuum X-Ray Tube, 
i Bario Vacuum Funnel Focus Tube, 
i 5x7 Barium Fluroscope, 

Price, - - $65.00. 
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INDUCTION COILS. 

The type of dry insulated Induction Coil shown in 
Cut No. 7 is one which has found great favor amongst 
operators desiring exciting apparatus for X-Ray work 
alone or who have not the necessary space at their dispo¬ 
sal to use a Static Machine. They can be relied upon to 
give the best possib'e service and are equipped with all 
the latest improvements and can be used either on Batte¬ 
ries or i io Volt circuit at will. 



Eight inch, 
Ten 

T wel ve 44 
Fifteen “ 
Eighteen “ 

Other sizes made to order. 


- * $250.00. 

- 295.00. 

335 - 00 . 

- 410.00. 

535-0°. 

Storage Battery Outfit extra. 
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Special X-Ray Outfit for above consisting of 
i Bario Vacuum Regulator. 

1 Reinforced Tube. 

1 Funnel Focus Tube. 

1 5x7 Barium Fhiroscope. 

1 Telescope Stand. 

Price, - $70.00. 

We would call your attention to the fact that we 
handle both direct and alternating current Motors. Also 
motor generators giving 60 volts and 60 Cycles and from 
two amperes up. Prices 011 application. 

We are also prepared to give expert advice on all 
kinds of X-Ray Installations and to furnish complete 
X-Ray Outfits of all kinds. 

We also make a specialty of Storage Batteries of all 
kinds. 

INTERRUPTERS. 

We are prepared to supply complete outfits consisting 
of either Wehnelt, Caldwell or Mercury Jet Interrupters 
for Coil work together with Liquid or Mechanical Rheos¬ 
tats with full instructions for setting up and manipulating, 
but owing to the fact that so many different points enter 
into the selection we would prefer intending purchasers to 
send us full particulars of their Coil and Current, when 
we shall be pleased to advise on the subject. 

ACTINOHETFR. * 

We have recently designed and placed on the market 
a special instrument by means of which it is possible to 
guage to a nicety the penetrative powers of any Crookes 
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Tube. It consists of a Fluroscope case with graduated 
Circles varying in thickness and should be a valuable ad¬ 
junct to all X-Ray operators. Price. $15.00. 

DIAGNOSTIC OUTFIT. 




The above was designed by Prof. 
Coakley, of the Medical Department of 
Cornell University. The clear glass 
tube covers the lamp when used for 
transillumination of the Antrum. The 
glass tube being removable, is easily 
made aseptic. The hard rubber tube 
lined with white glass is used for trans¬ 
illumination of the Frontal Linus. 

PLATE HOLDER. 



Recognizing the fact that there is 
a growing demand for a convenient 
Plate holder and intensifying Screen 
combined, we have much pleasure in 
recommending our special type which 
is so constructed that it combines ab¬ 
solute safety with the minimum 
amount of capacity 

Price 8x jo size, without screen, $ 3.50 
“ “ “ with screen 23.50 

“ 11x14“ without screen, 4.50 

“ “ “ with screen, 43.00 
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The above cut illustrates a new device and method 
of using the X-Ray for therapeutic purposes. It consists 
of an adjustable stand with a large discof metal, mounted 
as shown. There is an opening 3 inches in diameter in 
the center of this disc. The arrangement for holding the 
tube is so placed that the rays pass directly through the 
center of tins opening and as the tube is mounted on the 
Metal Disc, no matter which way the disc may be turned, 
the rays are always in the proper direction. 

Metal tubes of different lengths and dimensions are 
arranged so that they can be fastened to the disc as shown. 
Where the diseased condition is of irregular outline, we 
wrap thin sheet lead around the end of the metal tube 
“C’\ and fasten it by means of a clamp. This makes the 
tube flexible so that it can be then easily moulded into 
any desired shape. By means of the long metal tubes, 
it is possible to direct the rays on to any diseased surlace, 
whether a cavity or exposed. 
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This method is a great advance over the ordinary 
way which consists of cutting a hole in a piece of tin foil, 
the size of the diseased area and tying it in position and 
placing the tube in as near the proper place as possible. 
This is a very uncomfortable method aside from the fact 
that the patient will necessarily move more or less and 
thus will not get the full effect of the rays. 

This apparatus has a specially designed tube for this 
work, the particular feature of which is a funnel shaped 
anode. Price, - - $40.00 


Price, with tube, 55.00 

PORTABLE ELECTRIC NOVELTIES. 
SEARCHLIGHT. 



Cut 10 A. 
iq 
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The handsome Searchlight shown in Cut No. io is 
one of the most popular and useful forms of dry battery 
illumination. It is invaluable in the home or office and 
is the only Searchlight on the market throwing a clear 
spot, no ring, of light. It can be easily adjusted to burn 
continuously if so needed as well as the usual flashlight ser¬ 
vice. The three cells of dry battery used in this device 
are among the best and can be easily withdrawn and new 


ones replaced at any time. 

• Price, large size, ... $3.50 

Price, small size, - - - - 2.50 

Price, 3 dry cells for replacement, - .35 

Price Lamp for same, • - - .50 


ELECTRIC GAS LIGHTER. 

This useful little device shown in cut 
11 is.one which should be in every home 
and office. It avoids the risk of fires 
arising from the use of matches or tapers 
and is neat and convenient. 

Price, with 24 inch stem, - $1*25 

“ three dry cells for Renewal, .35 
“ Platinum tip for same. .25 



DRY CELL BATTERIES. 



We can supply several of the best 
makes of dry battery cells on the market 
and as we have conducted very severe 
and exhaustive tests thereon we can 

assure intending customers that they will 
give every satisfaction. All these batte¬ 
ries will average about i'/2 volts per cell. 

Price, No. 1 size, .50 

“ No. 2 “ .60 

“ No. 3 " .70 
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MINIATURE LAflPS. 

The use of Miniature Lamps for all kinds of decorat¬ 
ive work and also in many fields of usefulness is at the 
present time so understood, that it is not necessary for us 
to discuss their desirability. Owing to the numerous and 
rapidly increasing special types of lamps which are every 
year coming into favor, it is impossible in a general cata¬ 
logue of this nature to attempt to show or describe many 
of them. We have therefore endeavored to list those most 
in demand, but can assure our customers that prompt at¬ 
tention will always be given to inquiries for all kinds. 

SERIES LAflPS. 

The following lamps are used on electric lighting 
circuits of too to 120 volts or, of 50 to 60 volts. They 
are in great demand for all classes of 
interior decorative work and are also 
largely used for many kinds of outdoor 
illumination where higher candle pow¬ 
er lamps are inappropriate. The 1 ep. 
lamp shown in Cut 12 should be con¬ 
nected, 8 in series on 100 to 120 volts 
or 4 in series on 50 to 60 volts. Each 
series will take about one third of an 
ampere of current. They can also be 
used satisfactorily on good storage 
batteries in multiple on about 14 volts. 

21 
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The 3 cp. Lamp shown in Cut 13 

should be connected the same as the 1 

cp. Kacli series however will take 

about one ampere of current. 

The 5 cp. Lamp shown in Cut 14 

should be connected 4 in series on 100 

to 120 volts or 2 in series on 50 to 60 

volts. Each series will take about half 

an ampere of current. 

The 8 cp. Lamp shown in Cut 15 

should be connected two in series on 

100 to 120 volts or burned in multiple 

on to 60 volts. Each series will 
Cut 13 J 

take about half an ampere of current. 

The one and three candle pow¬ 
er lamps are fitted with the mini¬ 
ature Base unless otherwise or- 

candle-power Lamps are always 
fitted with the Candelabra Base. 

(See .Sockets and Receptacle?.) 

All these Lamps can be sup¬ 
plied in colors if desired and we 
shall be pleased to quote special 
prices on large quantities. 


dered and the five and eight 
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Cut 15 


Pn’ppfl 

lees than 200. 


200 and over. 


B. V. i cp. Series, Plain, 

B. V. 3 cp. “ 

B. V. 5 cp. “ • “ 

B. V. 8 cp. “ “ 

P'rosted io per cent, extra. Artificially colored 20 
per cent extra. 

Natural colored green, blue or purple 10 cents extra. 
Natural colored ruby 15 cents extra. 


.60 

.60 

.60 

.60 

Artificially 


•50 

•50 

•50 

•50 

colored 


BATTERY LAHPS. 


We can supply Battery Lamps for use on any kind 
of Batteries either Primary or Storage and of any voltage 
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or candlepower. The Lamps shown in cuts 16 to 21 are 
largely in demand for all classes of dry-cell work. They 
are made from 2 l /> volts up, according to the number of 
cells in operation. 

Price 

Less t han 200 200 and over. 

Wire, - - - .50 .45 

Miniature Base, - - .55 .50 

SOCKETS AND RECEPTACLES. 

Of these Cuts, numbers 1, 2 and 3 are for candel¬ 
abra Based Lamps B. V. 8 cp. and 5 cp. Numbers 4, 5 
and 6, are for Miniature Based Lamps B. V. 3 cp. and 1 
cp. and also for Based Battery Lamps. 



No. 4 No. 5 No. 6 
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Prices, No. i - - 16 cents. 


• 1 

2 

10 

• ( 

• 1 

3 ' 

- 32 

l 1 

11 

4 

8 

1 1 

1 < 

" 5 - 

- 32 

• 4 

11 

“ 6 

30 

• 1 


REFLECTOR LAHP. 



Cut 22. 


This Lamp shown in Cut 22 is a very handsome and 
useful one for ornamentation or Desk use. It is silvered 
on the hack and can be frosted in front thus obtaining a 
soft reflected light. The silvering is backed up in any 
color desired to match with trimmings of room. 

Price, - - $1.00. 
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This Lamp shown in Cut 23 is especially adapted 
where a very brilliant and concentrated light is needed. 
It can be supplied with silvering on back leaving a focuss¬ 
ing area in front of the filament if desired. 

Price, - - $1.00. 

With silvering, - 1.25 

Both the Reflector and Stereopticon Lamps can be 
supplied with all standard Bases and for all voltages from 
100 to 120. 
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The following are a few of the prominent X-Ray 
Operators using the Bario Vacuum Regulator 


I)k. W. S. Cummings, 
Dr. J. E. Hett, 

Dr Weaver, 

Barnes Hospital, 
Childrens Hospital, 
Elliott Woods, - 
Dr. I'. A. Gardner, 
Dr. Gibson, 

Dr. Heron, 

Dr. Krogstadt, - 
Dr. Reybon, 

Dr. Hinman, 

Dk. S. C. Glidden, 
Dr. Charles Sitzer, 
F. Arnolds & Sons, 
Dr. C. H. Holtzman, 
Dr. r. T. Taylor, 
Dr. P. M. Hickey, 

S. M. Keenan, 


Hamilton, Out. Canada. 
Berlin, “ “ 

Toronto, “ “ 

Washington, D. C. 


Atlanta Ga. 

Danville, Ill. 

Cedar Valley, Iowa. 
Baltimore, Md. 
Cumberland, Md. 
Baltimore, Md. 
Detroit, Mich. 
Eloise, Mich. 


Dr. W. H. Barr, Agricultural College, Miss. 


Dr. G. W. Cale, Jk. 
City Hospital, 

Dr. Lawrence, 

Dr. Morehouse, 

Dr. J. J. Mulvanev, 

Dr. Radford, 

St. Mary's Hospital, 
Dr. Twinch, 

H. Westbury, 

Dr. Williamson, 

Dr. Garrett, 

Worlds Medical Ass’n. 


Springfield, Mo. 
Newark, N. J. 

Summit, “ 

Orange, 

Jtfrsey City, “ 

Newark. “ 

Hoboken, “ 

Newark, 

Harrison, 

New Brunswick, N. J. 
Buffalo, N. V. 
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Dr. A. B. Dei.aTOUR, 

Dr. L. A. Weigel, 

Dr. \V. W. Seymour, 

Dr. Birmingham, 

Dr. H. I,. CONSTARI.E, 

Dr. Diefeenbach, 

Dr Harvky King, 

Dr. Lawrence, 

St. Francis Xavier Cou.i- 
Dr. Titus, 

Dr. H. E. Waite, 

Dr. Roi.and T. White, 
Easton hospital, 

Drs. Evans & Wii.uams, 
On. City Hospital, 
Charles O. Files, 
German Hospital, 

Dr V S. Gac.oin, 
Homeopathic Med Hosp. 
Dr. W. O. Horner, 

Dr. Braunnagki., 

Dr. A. B. Kibbe, 

Dr. McCune, 


Brooklyn, N. V, 
Rochester, “ 
Troy, 

New York Citv. 


;ce, 


44 

(« 

<4 


4 4 

14 


Allegheny, Pa. 
Easton, 

Newcastle, “ 

Oil City, 

Portland. Ore. 
Philadelphia, Pa. 
Pittsburg, Pa. 

4 4 4 4 

Cleveland. Tenn 
San Antonio, Texas 
Seattle, Wash. 
Martinshnrg, W. Va. 
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COUNTWAY LIBRARY OF MEDICINE 

RC 

78.5 

B23 

1902 

RARE BOOKS DEPARTMENT 
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